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Executive Summary

The Earth’s climate is rapidly changing. An increase in greenhouse gases emitted into the
atmosphere has led to a rise in average global temperatures by 1°C since the pre-industrial
era, with most of the warming taking place over the past three decades.
Climate scientists agree that the changes are being driven by human activities and have
emphasized the criticality of climate action in the next 10 years to limit further warming.
To date, societal action has not proved timely or sufficient, either globally or in Australia,
to counter the evident public health threat from climate change. Rising temperatures and
changing climatic conditions, including more frequent
and intense extreme weather events, have been linked
with both direct and indirect impacts on human health,
including heat-related illnesses, injury, and infectious and
“Climate change is the defining issue of our
respiratory diseases.
time – and we are at a defining moment”
The health sector itself is also a significant contributor
to emissions, with a recent Australian study estimating
that the sector contributes around seven per cent of all
national greenhouse gas emissions.

António Guterres,
Secretary-General, United Nations

Western Australia (WA) is geographically Australia’s largest
state with significant mineral reserves, renewable energy sources and rich biodiversity.
However, it is vulnerable to climate change, with a steady decline in rainfall in the southwest, drying interior, lengthening fire season, exposure to cyclones and extreme weather
events, and a rate of sea-level rise almost three times the global average.
The State Government has committed to addressing risks and seizing opportunities that
climate change poses and transitioning to a low-carbon economy by 2050. In announcing
this Inquiry, the Minister for Health acknowledged the need to adapt to climate change to
protect the health of the community, but also asked how WA health services can do more
to implement change, including reducing emissions and waste and increasing energy
efficiency.
In contrast to a standard review, an inquiry is a fact-finding process in which attention is first
given to asking the right questions of the right people. We have sought out WA, Australian
and international experts to obtain the best science, data and evidence to inform our final
recommendations.
The 10 chapters of this report critically examine the information gathered and lead to a
series of overall findings and recommendations. The first five chapters cover the challenges
faced by the WA health sector with respect to climate change, and the last five chapters
cover the recommended response.

ix

Chapter 1. Introduction
The Climate Health WA Inquiry was a recommendation of the WA Sustainable Health
Review, initiated by the Minister for Health, and commissioned by the Chief Health Officer
under the Public Health Act 2016. Terms of Reference cover both mitigation and adaptation,
and these terms are explained. The Inquiry was modelled on a parliamentary inquiry
with several stages, namely a call for written submissions, public forums and targeted
engagement, and formal hearings. Some key features of WA’s geography, population,
economy and system of government are presented for readers outside the State.

Chapter 2. Climate now
A distinction is first made between weather and climate. The basic facts of climate
science are presented from a global perspective, including the greenhouse effect, human
activity and the rise in CO2 emissions, and the related effects of global warming, extreme
weather events and sea level rise. We describe the main international bodies, agreements
and conventions related to climate change and focus on the key messages from the
Intergovernmental Panel on Climate Change (IPCC) special report Global Warming of 1.5°C.
From the vantage point of 2020, the key predictions made by the IPCC over the last 30 years
have been amply borne out by actual data, and so the same process can be relied upon
to highlight the climate predictions for 2020–2030 and the imperative to act in this next
decade. Climate risk is now undeniable from the linear projections, without even factoring
in the possibility of thresholds, tipping points and non-linear events.

Chapter 3. Climate here
This chapter localises the climate change challenge to Western Australia. It begins by
describing the policy context at a national level, and then at the state level. We outline a
range of the major environmental impacts attributable to climate change, citing Australian
data first and then WA data specifically where it is available. Australia, and WA, experienced
its warmest year on record in 2019, and the decline in rainfall in the South West of WA
over decades has been particularly striking in demonstrating WA’s vulnerability to climate
change. Regional case studies relating to tropical cyclones and coastal risks are presented
to illustrate that its effects are variable between regions across the vast interior, coasts and
waters of WA. We note that the Inquiry was not provided with evidence of any beneficial
environmental or health impacts from climate change in WA. We end by discussing the
possibility of simultaneous or compound events, such as heatwaves and bushfires.

Chapter 4. Our health, our community
In this chapter, we present the physical and mental health impacts attributable to climate
change that are relevant to WA today and which are likely to increase in importance over
the coming decade. We make the point that though the public are increasingly aware
of climate change and its environmental risks, the specific pathways and links between
climate change and human health risks and impacts are less well understood. Drawing
on material presented to the Inquiry, we identify a series of vulnerable groups in WA, both
established and emerging, and the importance of community engagement to promote
resilience and build on existing strengths, as a complement to addressing vulnerability.
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Chapter 5. Our health system and its environmental footprint
Overall, this chapter describes the breadth of the health system in WA, both public and
private, its various settings and diverse workforce, and what is known about its environmental
footprint. It also positions the WA Department of Health and Health Service Providers as part
of the WA public sector. The hospital sector is given particular attention, as it is of immense
importance to the public, has its own unique operating environment, and is a major source of
emissions and waste. Overall there was limited recent data on emissions and waste available
from WA clinical sites. All WA Health Service Providers have now joined the Global Green and
Healthy Hospitals Network, and participation is likely to drive needed change.

Chapter 6. Drivers of change
Evidence and data underpin most rational change processes. There is overwhelming
evidence from climate science and climate-health links that the health sector needs to
begin its change process now. This change would be better informed and targeted by an
integration of environmental and health data. Research and innovation are core to modern
health science, but there has been limited activity in the environmental health and climate
change space in Australia over the last decade. The good news is that there are existing and
new funding opportunities to help return Australia, and WA, to an internationally leading
position. Acting on climate change brings a range of complementary or co-benefits, which
add strongly to the economic case for action. A further important driver of change is the
recognition by directors of public and private entities of the reality of current climate risk,
and their responsibilities to assess, report and act on that risk accordingly.

Chapter 7. Structure and policy for mitigation
Having described the WA health system and its contribution to emissions and waste in
Chapter 5, we here outline the structure and shape of a mitigation response. There is
currently no central coordinating body or support structure for mitigation across the health
sector. The UK Sustainable Development Unit (SDU) is a successful model that could be
adopted and adapted to WA to fill that structural gap. In addition, system changes to
procurement, infrastructure and commissioning are important and can be supported
by technical expertise within a WA SDU, and policy support from the ‘System Manager’.
Changes to education and training are vital for building workforce capacity and need to
be sped up to meet demand. There are accepted and standardised measures to monitor
emissions, which could be immediately commenced in WA as part of routine performance
monitoring and be collated by a WA SDU.

xi

Chapter 8. Planning for adaptation
Adaptation in the WA health system is further advanced than mitigation, as many of
its elements are already covered under the broad rubric of ‘public health’, which also
provides an existing solid organisational structure and expert workforce. This is evident
in the description of disaster preparedness and response arrangements, community
engagement around disasters, and new underpinning public health legislation. More
work could be done to improve the climate-resilience of cities and large towns in WA,
and early warning and response systems could be improved for air pollution and better
targeted for heatwaves. Adaptation capacity will need to keep pace over the coming
decade with increased risks of mosquito-borne diseases and extreme weather events.
Adaptation responses could be further improved through application of a health impact
and vulnerability assessment, based on WA data, that then informs a new state adaptation
plan for climate change and health.

Chapter 9. Governance and strategic partnerships
Having previously covered the why and the how of climate mitigation and adaptation,
this chapter considers how to embed change over the decade and maintain momentum.
Leadership is key, as is a governance structure that bridges mitigation and adaptation,
thereby keeping the clinical and public health arms of climate response working together
and supporting each other. The governance should reflect the breadth of partnerships
needed across health, and between health and other sectors. To harness the evident
enthusiasm for change, metrics and not targets are likely to be most effective at this early
stage. Further change will need to be staged and flexible within a 10-year strategic horizon.
Public communications will be a critical element, to explain the links between climate
change and human health, and to give practical guidance on effective individual and
community actions for both mitigation and adaptation. There is a long history of Aboriginal
stewardship of Western Australian lands and waters, which can be drawn on in a practical
sense and provide, by analogy, a cognitive bridge to the not-so-distant future.

Chapter 10. Creating a pathway forward for 2020-2030
Everyone has a responsibility to act on climate change, however they can. In the health
sector, the attention given to this issue in the decade to 2020 has been markedly
insufficient, as evidenced by the relative lack of emissions reporting, evaluated initiatives,
research and workforce training. Labelling 2010-2020 ‘a lost decade’ for climate action in
the health sector would be fair. The silver lining is that expenditure growth in health has
been controlled, which has undoubtedly been good for reducing the emissions trajectory.
There are also many ‘green shoots’ of activity because of the Minister for Health’s initiatives
over the last year. Top-down, bottom-up and peer-to-peer approaches now need to
happen simultaneously to kick-start the new decade. Health professional groups need
to not just call for government action, but also to show what they are prepared to do
themselves. Change is not painless and will require a shift in power and culture within the
sector. WA Department of Health policy will need to align with State Climate Policy, and
the health sector will need to change at least as fast as all other sectors. Sustainability is
the key driving principle, and the recommendations of this Climate Health WA Inquiry are
consistent with and will support the implementation of the WA Sustainable Health Review.
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1. Introduction

1.1 The Inquiry process and Terms of Reference
Origins of the Inquiry
The Sustainable Health Review (SHR) ran from mid-2017 to early 2019. It was tasked
with recommending directions to develop a more sustainable health system for Western
Australia (WA) and was informed by widespread consumer, staff and stakeholder
consultation.
The SHR had a four-pillar approach to sustainability: patient experience, cost and waste
reduction, staff engagement, and quality, safety and population health. It stated upfront
that “Resources are not simply financial – they include people and the environment”.1
The SHR organised a Climate and Sustainability Forum in 2018, and in its final report made
30 recommendations, one of which was that the health system reduces its environmental
footprint, with mitigation and adaptation strategies put in place to respond to the health
impacts of climate change. This recommendation had three components:
a.

Reduction in environmental footprint (energy use, water use, emissions and
consumables), driven locally but coordinated on a systemwide basis, guided
by the National Health Service in the United Kingdom.

b.

Transparent public reporting on the WA health system’s environmental
footprint by July 2020.

c.

Establishment of an inquiry under the Public Health Act 2016.

Conduct of the Inquiry
On 31 March 2019, the WA Minister for Health announced a Chief Health Officer’s Inquiry into
the impacts of climate change on health in WA, to be conducted under part 15 of the Public
Health Act 2016.2
To our knowledge, this is the first statutory inquiry anywhere in the world focused on the
health impacts of climate change.
The Chief Health Officer appointed an independent reviewer to conduct the Inquiry,
with the following broad aims: to review the current planning and response capacity
of the health system in relation to the health impacts of climate change; and make
recommendations for improvement with respect to climate change mitigation and public
health adaptation strategies. Section 1.2 provides a definition of mitigation and adaptation.
The complete Terms of Reference are in Box 1.

1

Sustainable Health Review. Sustainable Health Review: Final Report to the Western Australian Government.
Perth (WA): Department of Health; 2019, p26.

2

Cook R, Minister for Health. Inquiry into the impact of climate change on health in WA (online media
statement). Perth (WA): Government of Western Australia; 2019 Mar 31. [cited 2019 Nov 5]. Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2019/03/Inquiry-into-the-impact-of-climatechange-on-health-in-WA.aspx

1

Box 1: Inquiry Terms of Reference
The Inquiry will:
O

O

O

O

establish current knowledge on the implications of climate change
for health in Western Australia (WA) and recommend a framework for
evaluating future implications
identify and recommend a program of work to manage the implications of
climate change for health in WA, which will:
•

protect the public from the harmful health impacts of climate change

•

strengthen the preparedness and resilience of communities and health
services against extreme weather events, with a focus on the most
vulnerable in the community

•

reduce the contribution of WA health services to climate change and
other detrimental impacts

•

enable WA Health services to implement change, including energy
efficiency, to a more sustainable model

•

evaluate the likely benefits (health and wellbeing, social and economic)
arising from climate change mitigation strategies, with a focus on WA
health services.

define the role of the Department of Health in leading public policy on
climate change and health
recommend the terms of reference, scope and preferred methods for:
•

undertaking a climate change vulnerability assessment for the health
sector

•

developing a climate change adaptation plan for the health sector.

The principles of fairness, flexibility and transparency were essential to the methods
adopted by the Inquiry. This meant seeking input from written submissions, public
forums, targeted workshops and consultations, and formal public hearings. All of these
contributions informed the final Report and have been made publicly available.
One key feature is that the Inquiry is place-based. There is extensive international and
national literature about climate change in general, and climate-health links in particular.
There are fewer studies that focus on the sub-national or regional levels.3 Therefore,
gathering the views and experiences of Western Australians, particularly those living in rural
and regional areas, was an important consideration. The Inquiry actively sought input from
those communities to understand the current and future environmental and health impacts
across the very different regions of WA and the associated vulnerabilities.
A parallel engagement strategy with Aboriginal stakeholders, organisations and community
members, was also undertaken.
3

2

Bell E. Readying health services for climate change: a policy framework for regional development. Am J Public
Health. 2011; 5: 804-13.

Written submissions
The Climate Health WA Inquiry (the Inquiry) invited written submissions from individuals
and organisations between 24 June to 30 August 2019.
A total of 158 written submissions were received; 70 from individuals and 88 from
organisations via the Department of Health’s online consultation portal, email and the post.
All written submissions, and a summary report detailing the submission process, are
available on the Inquiry website.

Public forums and targeted engagement
Public forums for the Inquiry were held across Western Australia during July and August
2019. The forums were advertised through a range of media and were open to public
registration. Seventeen public forums were held in total; two in each of WA’s regional
centres (Albany, Broome, Bunbury, Geraldton, Kalgoorlie, Northam and Port Hedland), and
three in the Perth metropolitan area.
At each forum, the Inquiry team delivered a brief presentation on the Inquiry and some
background information on climate change and health. This presentation is available on
the Inquiry’s website.
The public forums provided local communities an opportunity to discuss how climate
change is affecting their region, and how health services can prepare for these impacts.
Attendees were asked to consider what could be done by health services to reduce waste
and move towards more sustainable practices. A summary of the feedback received at the
public forums is available on our website.
To better understand how climate change is affecting vulnerable people and communities
in WA, the Inquiry held targeted workshops from October to December 2019 with:
O

Aboriginal people

O

consumers of the WA health system’s health services

O

low income earners and people experiencing homelessness

O

people from culturally and linguistically diverse backgrounds.

A summary of the feedback received at these workshops is available on our website.

Public formal hearings
The Inquiry held 34 public formal hearings at the State Administrative Tribunal in Perth from
3 October to 12 December 2019. Selected individuals and organisations were invited to give
evidence and were supplied with a list of questions approximately two weeks prior to their
appearance.
A list of representatives who gave evidence at a public formal hearing is presented in
Appendix 1. A transcript and audio recording of each hearing is available on the Inquiry’s
website.

3

Communications
As outlined above, the Inquiry’s conduct was guided by the overarching principles of
fairness, flexibility and transparency. Processes to support clear, open and effective public
communication consequently played a central role for all phases of the Inquiry.
The overarching communication goals were to raise awareness of the Inquiry process and
to promote participation through the range of engagement processes it undertook; namely,
by encouraging people to provide written submissions and to attend public forums,
targeted workshops and formal hearings.
This was achieved through a variety of mechanisms including promotion via:
O

digital channels such as the Inquiry’s website, social media and e-newsletters

O

radio advertisements and interviews

O

newspapers

O

media engagement and management

O

personal communication including emails, meetings and presentations.

The Inquiry worked with a stated mandate to make all materials available to the public
via its website. This resource was regularly updated with new material, documents and
opportunities for participation in Inquiry processes (e.g. registration for public forums or
attendance at formal hearings) as they became available.
The website now contains all written submissions, formal hearing transcripts and audio
recordings, and summaries of outcomes from the public forums and targeted workshops.
The Inquiry encourages others to utilise this invaluable and extensive resource, including
other government departments, researchers, media and interested members of the public.

Consultation across Western Australia

17
public
forums

34

public formal
hearings

158

written
submissions

Targeted
consultations
with vulnerable
populations

Communication channels

digital channels,
website,
social media &
enewsletter

4

radio
adverts and
interviews

newspapers

media
engagement

personal
communication
email/meeting/
presentation

1.2 Mitigation and adaptation
The Inquiry Terms of Reference (Box 1) provide for
recommendations in the dual areas of climate change
mitigation and adaptation, as they relate to health and the
health sector.
There are various plain English, technical and specifically
climate-related definitions of ‘mitigation’ and ‘adaptation’.
For the purposes of this Inquiry, we adopted a composite
working definition derived from the Oxford English
Dictionary and the Intergovernmental Panel on Climate
Change.

Mitigation is a human intervention to
reduce greenhouse gas emissions. It
addresses the causes of climate change and
will lead to a reduction in the future severity
of climate change. Most mitigation policy
is national. Most actions are local. Most
benefits are global.
Adaptation is a process of adjustment to
actual or expected climate and its effects to
reduce harm or gain benefits. It addresses
the consequences of climate change and
reduces vulnerability to the impacts of
climate change. Most adaptation policy
is national or statewide. Most actions are
local. Most benefits are local.

Mitigation and adaptation efforts are equally important
and are not substitutable. The longer it takes to reduce
emissions, the greater the adaptation needed to
protect the population from climate change and its
consequences, and the costlier such efforts will become. It
should be noted that adaptation efforts can only go so far
towards preparing for and managing the impacts of climate change, and there will be some
impacts that cannot be avoided, no matter the extent of mitigation (see section 2.4).
In line with this, the Inquiry viewed mitigation and adaptation as distinct, but closely
related and complementary, concepts. Although some submissions and some experts
think that they are best seen as overlapping, we have attempted throughout the report to
separate the concepts where practical, as required by the Inquiry Terms of Reference.
In the health sector, clinical health care services are the principal source of greenhouse gas
emissions, and public health services hold the primary responsibility for adaptation.

1.3 Western Australia
Geography and climate
WA is Australia’s largest state, occupying approximately one third of the nation’s landmass.
It encompasses an area of more than 2,500,000 square kilometres and is the second largest
sub-national jurisdiction in the world after Siberia.4
The south of the state experiences temperate weather most of the year while the north of
the state has a tropical climate marked by cyclonic activity during the wet season.5
Due in part to its relative isolation, WA has a rich biodiversity with the South West of the
State recognised as one of only 34 biodiversity hotspots in the world.6
4

Geoscience Australia. Dimensions [Internet]. Canberra (ACT): Commonwealth of Australia; [cited 2020 Feb 2].
Available from: https://www.ga.gov.au/scientific-topics/national-location-information/dimensions/area-ofaustralia-states-and-territories

5

Australian Bureau of Statistics. Year Book Australia, 2012 [Internet]. Canberra (ACT): Commonwealth of
Australia; 2012 [cited 2020 Jan 10]. ABS cat. no. 1301.0. Available from: https://www.abs.gov.au/ausstats/
abs@.nsf/Lookup/by%20Subject/1301.0~2012~Main%20Features~Australia’s%20climate~143

6

Conservation International. Biodiversity hotspots [Internet]. Virginia (US): Conservation International
[cited 2020 Feb 11]. Available from: https://www.conservation.org/priorities/biodiversity-hotspots
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People and culture
As of 30 June 2019, WA had an estimated resident population of approximately 2.6 million.7
Most of the population (78%) reside in the metropolitan region of the capital city Perth.8
Aboriginal Western Australians make up 3.9 per cent of the State’s population.9 Of these,
around 60 per cent live in rural and remote regions of WA. Aboriginal people have a set
of rights and interests over land and waters that is recognised in Native Title legislation,
precedes colonisation by 60,000 years and is fundamental to our thinking about
stewardship obligations.
WA has a culturally and linguistically diverse population, with four in 10 people born
overseas and one in five households speaking a language other than English at home.10
WA is part of the most populous time zone in the world (GMT+8, 1.7 billion people,
24 per cent of world population) and the WA government places a strong focus on
furthering economic, social and cultural ties with Asia.11
WA has the longest coastline of any state or territory in Australia, at over 20,000 kms.12 The
climate and abundant coastline of WA promotes an outdoor lifestyle. Multiple submissions
to the Inquiry observed the high value that local communities place on coastal living and
the surrounding natural environment.13
WA has an ageing population and by 2066 it is estimated that one in five Western
Australians will be over 65 years of age.14

7

Australian Bureau of Statistics. Australian Demographic Statistics, Jun 2019 [Internet]. Canberra (ACT):
Commonwealth of Australia; 2019 [cited 2020 Jan 10]. ABS cat. no. 1301.0. Available from: https://www.abs.
gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/4B29953E6CCF6F25CA25852F001DE516?opendocument
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Australian Bureau of Statistics. Regional Population Growth, Australia, 2017-18 [Internet]. Canberra (ACT):
Commonwealth of Australia; 2019 [cited 2020 Jan 10]. ABS cat. no. 3218.0. Available from:
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mf/3218.0

9

Australian Bureau of Statistics. Estimates of Aboriginal and Torres Strait Islander Australians, Jun 2016
[Internet]. Canberra (ACT): Commonwealth of Australia; 2018 [cited 2020 Jan 10]. ABS cat. no. 3285.0.55.001.
Available from: https://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/3238.0.55.001Main+Features1June%20
2016?OpenDocument

10 Australian Bureau of Statistics. 2016 Census QuickStats [Internet]. Canberra (ACT): Commonwealth of Australia;
2019 [cited 2020 Jan 10]. ABS cat. no. 2916.0. Available from: https://quickstats.censusdata.abs.gov.au/
census_services/getproduct/census/2016/quickstat/036
11 Department of Jobs, Tourism, Science and Innovation. Western Australia’s Asian Engagement Strategy 20192030. Perth (WA): Government of Western Australia; 2019.
12 Geoscience Australia. Dimensions [Internet]. Canberra (ACT): Commonwealth of Australia; [cited 2020 Feb 2].
Available from: https://www.ga.gov.au/scientific-topics/national-location-information/dimensions
13 Peron Naturaliste Partnership. Public submission. 2019; Telethon Kids Institute. Public submission. 2019;
Commissioner for Children and Young People Western Australia. Public submission. 2019.
14 Australian Bureau of Statistics. Population Projections, Australia, 2017 (base) to 2066 [Internet]. Canberra
(ACT): Commonwealth of Australia; 2018 [cited 2020 Jan 10]. ABS cat. no. 3222.0. Available from: https://www.
abs.gov.au/ausstats/abs@.nsf/latestProducts/3222.0Media%20Release12017%20(base)%20-%202066
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System of government
Australia follows a Westminster system of government and law, with legislative powers
held by both the Australian and State Parliament. This has led to an arrangement often
termed ‘cooperative federalism’.15 In practice, the Australian government is responsible for
matters of national importance including defence, foreign affairs and immigration and the
State Government provides most essential services, as well as infrastructure for social and
economic development.
Health is a shared responsibility, with the State providing the bulk of hospital and
public health services, and the Australian Government funding most of primary care,
pharmaceuticals, aged care and the Aboriginal
community-controlled health sector. Policy and standards
around safety and quality, workforce training and research
“The work of Local Government is varied,
are intertwined between both Australian and State
but it touches almost all areas of our day to
Government.
day life as citizens – whether we live in cities,
In addition, over 130 local governments across WA provide
towns or country areas”
planning, building and development approvals, as well
as information, services and facilities for their local
WA Local Government Association
community including local roads, parks and recreational
amenities. All impact directly on health and well-being.

Economy and industry
Australia is a highly developed industrialised country with the world’s 14th largest economy
and almost three decades of uninterrupted economic growth.16
The WA economy is dominated by its resources and services sector and is largely driven
by the export of iron ore, gold, liquefied natural gas and agricultural commodities. The
resources sector contributes almost one third of gross state product.17
WA is also Australia’s largest grain-producing region, and a significant producer of meat and
livestock, dairy, wool and horticulture products.18

15 Parliament of Western Australia. Parliament of Western Australia: Structure and Function. Perth (WA):
Parliament of Western Australia; 2015.
16 Australian Trade and Investment Commission. Why Australia [Internet]. Canberra (ACT): Commonwealth of
Australia; 2020 [cited 2020 Feb 14]. Available from: https://www.austrade.gov.au/International/Invest/WhyAustralia/robust-economy
17 KPMG. The 2018-2028 Western Australian Resources Sector Outlook. Perth (WA): Chamber of Minerals and
Energy; 2018.
18 Department of Primary Industries and Regional Development. Western Australian wheat industry [Internet].
Perth (WA): Government of Western Australia; 2019 [cited 2020 Feb 14]. Available from: https://www.agric.
wa.gov.au/grains-research-development/western-australian-wheat-industry
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The energy sector
WA has rich traditional energy sources, such as coal and gas, which provide the bulk of
domestic electricity and are a major source of export income.
WA also has significant renewable energy resources, including wind, solar, geothermal and
tidal energy. These renewable energy resources have yet to be fully developed due to higher
transformation costs relative to other energy sources, immature technologies and long
distances from markets and infrastructure.19
However, more than a quarter of WA households now have rooftop solar photovoltaic
systems installed. In 2016, renewable energy accounted for 7 per cent of all electricity
consumed in WA, and this is predicted to increase.20
Due to the intermittent nature of solar and wind generation, storing energy until consumers
need it is crucial and batteries are being increasingly used to help match supply and
demand and make the grid more resilient. Western Australia has some of the world’s largest
reserves of minerals (including lithium and nickel) and rare earth elements used in the
manufacturing of rechargeable batteries, energy storage systems and electric motors. The
State Government’s Future Battery Industry Strategy identifies the unique position of WA to
seize the opportunities presented by the growing global demand for batteries.21
As WA experiences a transition in the supply, storage and use of electricity, the State
Government has committed to an Energy Transformation Strategy, which will modernise
how the power system is regulated and managed to ensure the delivery of reliable, low cost
and low emissions electricity for the State.22

19 Geoscience Australia. Energy Resources [Internet]. Canberra (ACT): Commonwealth of Australia; 2019 [cited
2020 Feb 14]. Available from: https://www.ga.gov.au/scientific-topics/energy/resources
20 Government of Western Australia. Electricity industry [Internet]. Perth (WA): Government of Western Australia;
2019 [cited 2020 Feb 14]. Available from: https://www.wa.gov.au/organisation/energy-policy-wa/electricityindustry
21 Department of Jobs, Tourism, Science and Industry. Future Battery Industry Strategy. Perth (WA): Government
of Western Australia; 2019.
22 Johnston B, Minister for Energy. McGowan Government launches Energy Transformation Strategy (online
media statement). Perth (WA): Government of Western Australia. [cited 2020 Nov 5] Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2019/03/McGowan-Government-launchesEnergy-Transformation-Strategy.aspx
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2. Climate now

Climate scientists have been observing a rapidly changing climate, particularly over the last
thirty years, and can say with the highest degree of confidence that human activities are the
main cause of the rapid change.
We are now seeing the consequences of climate change for people, nature and livelihoods
that were foreseen and predicted by climate science many decades ago.
What follows is our best understanding of the science and was the basis of the Inquiry’s
presentation to all public forums.
It does not include any discussion of concepts such as thresholds, tipping points and
non-linear effects, as that science is too complex to summarise, and the basis for climate
action can be amply justified on the linear data alone.

2.1 The causes of climate change
The greenhouse effect and human activities
The greenhouse effect is a natural process which maintains the temperature on Earth.
Greenhouse gases, which include water vapour, carbon dioxide (CO2), methane, nitrous
oxide, ozone and some artificial chemicals, trap heat from the sun within the Earth’s
atmosphere. Without them, our planet would be too cold to sustain life.23
Human activities, including the burning of fossil fuels (coal, oil and natural gas), agriculture
and land clearing, are increasing the concentrations of greenhouse gases in the atmosphere,
trapping too much of the sun’s energy as heat and disrupting the natural systems that
regulate the climate. This is often referred to as the enhanced greenhouse effect.
Figure 1 illustrates the different stages of this process.

1

Step 1:
Solar
radiation
reaches the
Earth’s
atmosphere –
some of this
is reflected
back into
space.

Step 3:
Heat radiates
from Earth
towards space.

3

Step 4:
Some of this heat
is trapped by
greenhouse gases
in the atmosphere,
keeping the Earth
warm enough to
sustain life.

4

2

It is important to first
distinguish between
climate and weather.
Weather is the outside
conditions at a certain
place and time. It is
described in terms
of variables such as
temperature, rainfall,
wind and cloud cover.
Climate is the general
weather conditions for
an area averaged over a
period of time, typically
30 years.
Climate change is
a change in climate
patterns over long
periods of time, typically
more than 30 years.

Step 5:
Human activities such
as burning fossil fuels,
agriculture and land
cleaning are increasing
the amount of
greenhouse gases
released into the
Step 6:
atmosphere.
This is trapping
extra heat, and
causing the Earth’s
temperature to rise.

5

6

Step 2:
The rest of the sun’s energy is
absorbed by the land and the
oceans, heating the Earth.

Source: Department of Agriculture, Water and the Environment

Figure 1: The greenhouse effect and the enhanced greenhouse effect
23 Department of Agriculture, Water and the Environment. Greenhouse effect [Internet]. Canberra (ACT):
Commonwealth of Australia; [cited 2019 Jun 20]. Available from: https://www.environment.gov.au/climatechange/climate-science-data/climate-science/greenhouse-effect
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Greenhouse gas emissions and trends
Energy is used for electricity, heat and transportation, and energy consumption has been
steadily increasing over time due to a strong global economy. The International Energy
Agency estimated that global energy consumption in 2018 increased at nearly twice the
average rate of growth since 2010.24
Many of the current sources of energy are highly dependent on burning fossil fuels, a
process which releases CO2 gas into the atmosphere.
Figure 2 illustrates the rise in global CO2 emissions from fossil fuels over the past three
decades.25 Global fossil carbon dioxide emissions are projected to rise to a record high of
36.8 billion tonnes in 2019.

Global Fossil CO2 Emissions
2010–18
+0.9%/yr

38

36.8 Gt CO2
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34
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Projection 2019
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30

1990–99
+0.9%/yr

26
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18
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Global Carbon Project • Data: CDIAC/GCP/BP/USGS
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2010

2015

2019

Projected
Source: Global Carbon Project

Figure 2: Global carbon dioxide (CO2) emissions from fossil fuels, 1990 to 2019
As a result, atmospheric CO2 levels have been rising steadily for decades. The most
compelling demonstration of this comes from a daily dataset collected at the Mauna Loa
observatory in Hawaii, by a father and son scientific team, from 1958 to today.26 The result is
the world’s longest continuous record of atmospheric carbon dioxide.

24 International Energy Agency. Global energy and CO2 status report 2019. Paris: IEA; 2019.
25 Schmidt S. Global CO2 emissions set to reach all-time high. CSIRO [Internet]. 2019 Dec 4 [cited 2019 Dec 20].
Available from: https://www.csiro.au/en/News/News-releases/2019/Global-CO2-emissions-set-to-reach-alltime-high
26 National Oceanic and Atmospheric Administration (US). Trends in atmospheric carbon dioxide [Internet].
Boulder (CO): National Oceanic and Atmospheric Administration; 2020 [cited 2020 Mar 20]. Available from:
https://www.esrl.noaa.gov/gmd/ccgg/trends/
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Figure 3 shows that over the past 60 years, the amount of CO2 in the atmosphere has risen
from 313 parts per million (ppm) to 411 ppm. This compares to pre-industrial era levels of
approximately 280 ppm,27 and is higher than at any other point in the past 800,000 years.28
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Source: CSIRO

Figure 3: Carbon dioxide (CO2) levels in the atmosphere, 1958 to 2019

2.2 The consequences of the enhanced greenhouse effect
The result of the increase in greenhouse gas emissions, and the excess trapping of heat
in the atmosphere, is a change in the Earth’s climate. Climate change is the term used by
scientists to describe the complex shifts in the planet’s weather and climate systems that
are currently being experienced and will continue to occur over the coming decades.
The following describes some of the most significant changes to the climate.

27 CSIRO. Latest Cape Grim greenhouse gas data [Internet]. Canberra (ACT): CSIRO; 2020 [cited 2020 Mar 20].
Available from: https://www.csiro.au/en/Research/OandA/Areas/Assessing-our-climate/Latest-greenhousegas-data
28 National Oceanic and Atmospheric Administration (US). Temperature change and carbon dioxide change
{Internet]. Boulder (CO): National Oceanic and Atmospheric Administration; 2020 [cited 2020 Feb 25]. Available
from: https://www.ncdc.noaa.gov/global-warming/temperature-change
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Global warming
One of the main manifestations of climate change is global warming. This is the
phenomenon of increasing average air temperatures near the surface of the Earth,29 which
has been observed since the mid-twentieth century.30
The average global temperature has risen by 0.8°C over the last 100 years, and by 1°C since
pre-industrial times.31 It is currently rising at 0.2°C per decade.
Figure 4 shows how 2019 is on track to become the second-warmest year on record, with
a global mean temperature of 0.81°C (± 0.1°C) above the 1961–90 average for January to
November 2019.32 The warmest year on record was 2016, which was 0.87°C (± 0.1°C) above
the 1961–90 average.

1.00

0.60
0.40
0.20
0.00
-0.20

Average temperature (°C)

0.80

-0.40

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

-0.60

Year
Source: Bureau of Meteorology

Figure 4: Difference in global average temperature from the reference period
(1961-1990), 1880 to 2019.

29 National Oceanic and Atmospheric Administration (US). Temperature change and carbon dioxide change
{Internet]. Boulder (CO): National Oceanic and Atmospheric Administration; 2020 [cited 2020 Feb 25]. Available
from: https://www.ncdc.noaa.gov/global-warming/temperature-changeEncyclopedia Britannica. [Internet].
[Accessed 2020 Feb 11]. Available from: https://www.britannica.com/science/global-warming
30 NASA. 2020. The causes of climate change. [Internet]. Accessed 25 February 2020. Available from:
https://climate.nasa.gov/causes/
31 IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above preindustrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
Geneva: In press; 2018.
32 Bureau of Meteorology. Annual Climate Statement 2019 [Internet]. Canberra (ACT): Commonwealth of Australia;
2020 [cited 2020 Feb 25]. Available from: http://www.bom.gov.au/climate/current/annual/aus/2019/
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The five warmest years on record are also the five most recent years (2015–19). At least nine
of the 10 warmest years occurred between 2005 and 2019.33
Each of the last four decades has been warmer than any previous one.34 Warming is variable
across regions and seasons, and generally higher over the land than the ocean.35

Rise in sea levels, ocean warming and ocean acidification
Over 90 per cent of the excess heat in the climate system has been taken up by the oceans.36
As a result, the global ocean has warmed unabated since 1970, with the rate of ocean
warming more than doubling since 1993.
The world’s oceans were warmer in 2019 than at any time in recorded history, and the past
five years all set records for the highest average annual ocean temperatures. There has been
a corresponding increase in the frequency and intensity of marine heatwaves.
The oceans also absorb 30 per cent of CO2 released into the atmosphere, which has led to a
30 per cent increase in ocean acidity over the last 200 years.37
A warming and increasingly acidic ocean is a threat to marine biodiversity including coral
reefs, fish and other ocean species.
Warming has also led to an acceleration of ice loss from the Greenland and Antarctic ice
sheets, as well as glacier mass loss and ocean thermal expansion, resulting in a rise in sea
levels. The extent of sea level rise differs between oceans, but on average, sea levels have
been rising at an average of 3.2 cm per decade since 1993 (see figure 5).38 However, the rate
of sea level rise has been increasing over recent years.

33 National Oceanic & Atmospheric Administration (US). Global climate report for 2019 [Internet]. Boulder (CO):
National Oceanic & Atmospheric Administration; 2020 [cited 2020 Mar 20]. Available from:
https://www.ncdc.noaa.gov/sotc/global/201913
34 World Meteorological Organization. WMO Provisional Statement on the State of the Global Climate in 2019.
Geneva: WMO; 2019.
35 IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
Geneva: In press; 2018.
36 IPCC. Special Report on the Ocean and Cryosphere in a Changing Climate. Geneva: In press; 2020.
37 National Oceanic & Atmospheric Administration (US). Global climate report for annual 2019 [Internet]. Boulder
(CO): National Oceanic & Atmospheric Administration; 2020 [cited 2020 Mar 20]. Available from:
https://www.ncdc.noaa.gov/sotc/global/201913
38 NASA (US). Sea level [Internet]. Pasadena (CA): California Institute of Technology; 2020 [cited 2020 Feb 25].
Available from: https://climate.nasa.gov/vital-signs/sea-level
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Satellite data: 1993 – Present
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Figure 5: Change in global sea level, 1993 to present
Rising sea levels lead to land submergence and coastal erosion, as well as salinization
(increased salt content) of soils, groundwater and surface water. In addition, when a storm
surge occurs, particularly with high tides, there is a greater risk of coastal flooding.39 Figure 6
illustrates the combined effect of sea level rise with storm surges and high tides.
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Source: The Climate Council

Figure 6: The combined effect of sea level rise with storm surge and a high tide
39 Steffen W, Hughes L. The Critical Decade 2013: Climate change science, risks and response. Canberra (ACT):
Climate Commission; 2013.
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Extreme weather events
An extreme weather event is an event that is rare at a particular place and time of year.40
They include events such as heatwaves, droughts and bushfires, as well as heavy rainfall,
cyclones and floods.
Globally the intensity, frequency and duration of extreme temperature events has increased;
that is, more hot days (with hot days getting hotter), less cold nights and longer warm spells
of more than six days. The temperature of the hottest day of the year is increasing in all
regions of the globe, with extremes occurring that are outside typical temperature ranges.41
There is also evidence that global warming has led to an increase in the frequency, intensity
and/or number of heavy rainfall events occurring globally. Conversely, some regions are
experiencing longer and more intense droughts.
As temperatures rise and extreme fire weather increases there is an increase in bushfire risk.
A recent report demonstrated that 77 per cent of countries experienced an increase in daily
population exposure to bushfires from 2001-14 to 2015-18.42

Climate risk43
The World Economic Forum (WEF), an international
organisation for public-private cooperation that brings
together leaders from business, government and non
government organisations, released their latest annual
Global Risks report in 2020.
The report found that environment and climate-related
issues dominated all of the top five long-term risks in
terms of likelihood.44

‘A changing, more variable climate is now
recognised as the most likely, highestimpact global risk to society as a whole and
which presents a clear and present danger
to health security’.43

Failure of climate change mitigation and adaptation was
judged by the WEF to be the number one long-term risk by impact and number two by
likelihood over the next 10 years.
The risk ranked as having the greatest likelihood was extreme weather events, which was
rated as having the fourth greatest impact.
When considering the nine risks that had higher than average risk ratings for both impact
and likelihood, seven were directly related to climate change and its impacts (climate
action failure, extreme weather, biodiversity loss, water crises, natural disasters, humanmade environmental disasters and global governance failure).

40 CSIRO, Bureau of Meteorology. Climate change in Australia website [Internet]. Canberra (ACT): Commonwealth
of Australia; 2015 [cited 2020 Feb 11]. Available from: http://www.climatechangeinaustralia.gov.au
41 IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
Geneva: In press; 2018.
42 Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Belesova K, Boykoff M, et al. The 2019 Report of the Lancet
Countdown on health and climate change: ensuring that the health of a child born today is not defined by a
changing climate. Lancet. 2019; 394 (10211): 1836-78.
43 World Health Organization. COP24 Special report: health and climate change. Geneva: WHO; 2018 p20
44 World Economic Forum. The global risks report 2020. Geneva: WEF; 2020.
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2.3 International organisations and frameworks
Intergovernmental Panel on Climate Change
The Intergovernmental Panel on Climate Change (IPCC) is the United Nations body for
assessing the science related to climate change. It was created to provide regular scientific
assessment of climate change, its implications and potential future risks, as well as to put
forward adaptation and mitigation options.
The IPCC was established in 1988 and its first report was published in 1990. The IPCC
does not conduct its own research, rather it assesses the thousands of scientific papers
published each year to arrive at a consensus view.
Professor Petra Tschakert, an IPCC Coordinating Lead Author, in evidence given at a formal
hearing of the Inquiry, provided a personal insight into the process undertaken by the
IPCC.45 In compiling the IPCC reports, a consensus view is developed through input from
hundreds of scientists in different stages, and across three working groups, which focus on:
the physical science basis of climate change; impacts, adaptation and vulnerability; and
options for mitigation of climate change.
The Fourth Assessment Report in 2007 concluded that the evidence that human activities
were affecting global climate was unequivocal and made explicit the connection between
climate change and health.
The Fifth Assessment Report in 2014 used increasingly sophisticated and accurate
modelling and expressed a high level of certainty as to the trends and impacts. It also
calculated emissions reduction pathways that would limit global warming in future.
Predictions for the future in a complex system are best viewed as best estimates with a
‘confidence interval’, which captures the likely upper and lower boundaries around the
estimate.
Using the best available scientific techniques, detailed observations, and peer review
processes, the predictions made by expert climate scientists working with scientists in
related fields, have proved highly accurate. The estimates of the magnitude of climate
change have, if anything, been on the conservative side.
It is this knowledge of past predictions against the current situation, as of 2020, all based on
real data, that provides us with the most confidence in the predictions of what lies ahead in
the next decade.
The Sixth Assessment Report is due for release in 2022.

UN Framework Convention on Climate Change
The United Nations Framework Convention on Climate Change (UNFCCC) was created at
the Rio Earth Summit in 1992 and formally entered into force in 1994. Today, it has almost
universal membership, with 197 countries (called Parties) having ratified the Convention.

45 Professor Petra Tschakert. Public formal hearing transcript. 2019 Oct 3.
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The Conference of the Parties (COP) is the supreme decision-making body of the
Convention and has met annually since 1995. All Parties to the Convention are represented
at the COP, at which they review the implementation of the Convention and any other
legal instruments that the COP adopts, and take decisions necessary to promote the
effective implementation of the Convention, including institutional and administrative
arrangements.
The Kyoto Protocol to reduce greenhouse gas emissions covered developed countries only.
It was adopted in 1997 at COP 3 in Kyoto, with Australia ratifying the protocol in 2008.
COP 15 in 2009 led to the Copenhagen Accord, covering both developed and developing
countries.
At COP 21 in Paris in 2015, Parties to the UNFCCC considered the fifth IPCC Assessment
Report and reached a landmark agreement to bring all nations under a common cause to
combat climate change and adapt to its effects.
The Paris Agreement, which has been ratified by 187 countries, sets a collective goal of
limiting global temperature rise to well below 2°C and to pursue efforts to limit the increase
to 1.5°C.46
The Agreement also aims to help countries strengthen resilience, reduce vulnerability and
effectively adapt to climate change.
The agreement requires all parties to develop intended nationally determined contributions
(INDCs) and to report regularly on their emissions and on their implementation efforts. If
every country were to achieve its INDC but no more, total warming by the end of the century
is predicted to be 3.5°C.47 Thus, the pledges will need to be reviewed and ratcheted up
regularly to meet the 1.5°C or 2°C goals.
Australia’s reporting obligations begin in 2020, and COP 26 will be held in Glasgow, United
Kingdom in 2021.

World Health Organization
The World Health Organization (WHO) has been publishing reports on climate change and
health since the 1990s.
It has a unit dedicated to the issue, with a work plan that includes awareness-raising,
advocacy and partnerships, monitoring science and evidence, building capacity and
supporting countries to reduce vulnerability, strengthen resilience and reduce emissions.
The WHO was a key partner in the production of the COP 24 Special Report on Health and
Climate Change which identified the Paris Agreement as potentially the ‘strongest public
health agreement of this century’ with its explicit recognition of the ‘right to health’ and
commitment to implement adaptation plans that will protect human health from the worst
impacts of climate change.48

46 United Nations Framework Convention on Climate Change. The Paris Agreement. Bonn: UNFCCC; 2015.
47 Romm J. Climate change: what everyone needs to know. New York: Oxford University Press; 2018.
48 World Health Organization. COP24 Special report: health and climate change. Geneva: WHO; 2018.
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2.4 The difference between 1.5°C and 2°C of warming
With the adoption of the Paris Agreement, the UNFCCC invited the IPCC to provide a special
report on the impacts of global warming of 1.5°C above pre-industrial levels.
The special report Global Warming of 1.5°C was released in 2018 and uses climate modelling
to demonstrate the likely differences in climate-related risks for the present, where
temperatures have already reached about 1°C above pre-industrial levels, and global
warming of 1.5°C and 2°C above pre-industrial levels.49
Risks are notably higher if global warming cannot be kept to 1.5°C or below. Even an extra
half a degree of warming will have a big impact on both human and natural systems (see
figure 7).
The report concludes that average temperatures and temperature extremes will continue to
increase. The hottest days in mid-latitude regions will be up to 3°C hotter at global warming
of 1.5°C, and about 4°C hotter at 2°C of global warming.
At 1.5°C of global warming, 13.8 per cent of the world population will be exposed to “severe
heatwaves” at least once every 5 years, while at 2°C the increase in exposure is almost
three-fold higher.
Global mean sea level rise is projected to be between 0.26 and 0.77 metres by 2100 for
1.5°C of global warming, and 0.1 metres higher with 2°C of warming. The difference in the
population exposed to flooding from sea level rise is approximately 10 million people.
Impacts on biodiversity and ecosystems on land and in oceans include species loss and
extinction, as well as a decline in coral reefs. Many pollinating insects support and maintain
terrestrial productivity, including agriculture for human food consumption.
At 1.5°C coral reefs are projected, with a high degree of confidence, to decline a further 70
to 90 per cent. At 2°C, climate scientists predict a greater than 99 per cent loss. This has
important implications for communities who rely on coral reefs for food and tourism.
The risk of extreme weather events rises under all warming scenarios.
Climate-related risks to health, livelihoods, food security, water supply, human security,
and economic growth are already being experienced and are projected to increase in all
warming scenarios. Countries in the tropics and Southern Hemisphere subtropics are
projected to experience the largest impacts on economic growth due to climate change,
should global warming increase from 1.5°C to 2°C.

49 IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above preindustrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
Geneva: In press; 2018.
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There are limits for adaptation and adaptive capacity for some human and natural systems
at global warming of 1.5°C, but most adaptation needs will be lower compared to global
warming of 2°C. The effectiveness of adaptation strategies will become increasingly
restricted at warming of 2°C or more.

2.5 Climate predictions and the next decade (2020-2030)
Global warming is likely to reach 1.5°C between 2030 and 2052 if it continues to increase at
the current rate, with an average increase of 0.2°C per decade.50
Climate-related risks for natural and human systems depend on the magnitude and rate of
warming, geographic location, levels of development and vulnerability, and on the choices
and implementation of adaption and mitigation options.
The IPCC provides several scenarios around the remaining ‘carbon budgets’ that will lead
to predicted temperature rises, and the effect of different mitigation options on the time to
expend those budgets before warming of various levels becomes inevitable.
It is clear from those scenarios that existing Paris Agreement commitments are likely to lead
to global warming of 3°C by 2100, and the trend of current emissions levels will lead to four
degrees or higher.
Therefore, global CO2 emissions need to be reduced well before 2030, otherwise the
arithmetic of fixed carbon budgets will dictate the need for even more drastic action later, if
extreme temperature rises are to be avoided.
The impacts of, and responses to, climate change are best linked to sustainable
development: such climate-resilient pathways will achieve mitigation and adaptation
in conjunction with poverty eradication and efforts to reduce inequalities. Therefore,
international cooperation is a critical enabler for developing countries and vulnerable
regions.

50 IPCC. Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the
context of strengthening the global response to the threat of climate change, sustainable development, and
efforts to eradicate poverty. Geneva: In press; 2018.
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3. Climate here

3.1 Climate policy context
National
The Australian Government made a commitment to
reduce Australia’s emissions by 26 to
28 per cent below 2005 levels by 2030 under the Paris
Agreement.51
The main Australian government initiative to try and
reduce emissions in Australia is the Climate Solutions
Fund, formally known as the Emissions Reduction Fund,
which purchases carbon credit units from registered
projects that reduce emissions.52

In 2007, Australia’s national, state and
territory governments commissioned the
Garnaut Climate Change Review to examine
the impacts of climate change on the
Australian economy. The Review stated
‘that fire seasons will start earlier, end
slightly later, and generally be more
intense. This effect increases over time but
should be directly observable by 2020’.56

In December 2015, the Australian Government released
the National Climate Resilience and Adaptation Strategy,
which sets out how Australia is managing the risks of
climate change across eight sectors including health.
It identified that there are currently “no national programmes specifically targeting the
health effects of climate change”.53

In June 2017, after extensive consultation with stakeholders, 34 organisations across the
health sector collaborated to produce and publish a Framework for a National Strategy on
Climate, Health and Well-being for Australia.54 The Framework includes actions, strategies
and measurable outcomes to assist the Australian Government fulfil its obligations under
the Paris Agreement.
Fiona Armstrong, executive director of the Climate and Health Alliance, told the Inquiry at a
formal hearing “we developed a framework, that in a sense, contained the core infrastructure
around which a national plan or a strategy might develop, or indeed a state-based climate
and health plan might be based”.55
While the Framework has been endorsed by over 50 organisations, it is yet to be adopted at
the national level.56

Western Australia
The Premier of Western Australia has stated that “the science of anthropogenic climate
change has effectively been settled for two decades, and no serious government can ignore
the policy implications”.57
51 Australian Government. Australia’s 2030 climate change target. Canberra (ACT): Commonwealth of Australia; 2015.
52 Department of Agriculture, Water and the Environment. Climate solutions fund – emissions reduction fund
[Internet]. Canberra (ACT): Commonwealth of Australia [cited 2020 Feb 17]. Available from:
https://www.environment.gov.au/climate-change/government/emissions-reduction-fund
53 Australian Government. National climate resilience and adaptation strategy. Canberra (ACT): Commonwealth
of Australia; 2015, p61.
54 Horsburgh N, Armstrong F, Mulvenna V. Framework for a national strategy on climate, health and wellbeing for
Australia. Melbourne (VIC): Climate and Health Alliance; 2017.
55 Climate and Health Alliance. Public formal hearing transcript. 2019 Dec 5. p4.
56 Garnaut R. The Garnaut climate change review: final report. Port Melbourne (VIC): Cambridge University Press; 2008, p118.
57 McGowan M, Premier. Parliamentary Debates (Hansard). Perth (WA): House of Assembly; 2019 Feb 12, p86.

21

In December 2018, the Western Australian Government announced the development of a
State Climate Policy to help guide the State’s transition to a low carbon future.58 The policy,
which will focus on both mitigation and adaptation, is due to be finalised in 2020.
In addition, in August 2019, the State Government stated its commitment to achieve net
zero emissions for Western Australia by 2050.59 All states and territories have committed to
similar targets for their jurisdictions.
The local government sector in WA is also committed to addressing climate change, and
recognises that it is an issue which impacts almost all aspects of their operations and
responsibilities. In July 2018, the WA Local Government Association (WALGA) released a
policy statement on behalf of the sector expressing their support for Australia’s obligations
under international agreements and calling for further action.60 WALGA advised the Inquiry
that they believed climate change should be embedded into policy development and
decision-making across all levels of Government.61
The State Local Government Partnership Agreement provides a forum for both tiers of
government to discuss matters of strategic interest, one of which is climate change. The
Department of Local Government Sport and Cultural Industries told the Inquiry that a
climate agreement, based on WALGA’s policy statement, is currently being negotiated and
will sit under the partnership agreement.62

3.2 Environmental impacts
Of the developed market nations, Australia has been recognised as being the second most
vulnerable to the effects of climate change, after Israel.63
The year 2019 has seen this threat become very real for all Australians. It was a year of
record breaking temperatures, which ended in a five-month bushfire crisis that led to the
deaths of 33 people and an estimated one billion animals, the loss of almost 3000 houses
and the burning of at least 7.7 million hectares of land, including more than 20 per cent of
Australia’s forests. While much of Australia was in drought, with the country experiencing
the driest year on record, other parts flooded.
This section presents the most serious environmental impacts of climate change for WA.
It is important to understand these impacts to examine how they are affecting the health of
Western Australians.
Some of the most significant environmental impacts in WA are associated with the increase
in frequency and/or intensity of extreme weather events including prolonged heatwaves,
58 Dawson S, Minister for Environment. McGowan Government to develop new climate change policy (online
media statement). Perth (WA): Government of Western Australia; 2018 Dec 5 [cited 2020 Feb 11]. Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2018/12/McGowan-Government-to-developnew-climate-change-policy.aspx
59 Johnston B, Minister for Energy. State Government details emissions policy for major projects (online media
statement). Perth (WA): Government of Western Australia; 2019 Aug 28 [cited 2020 Feb 11]. Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2019/08/State-Government-details-emissionspolicy-for-major-projects.aspx
60 WA Local Government Association. Climate Change Policy Statement [Internet]. Perth (WA): WALGA; 2018 [cited
2020 Feb 17]. Available from: https://walga.asn.au/Policy-Advice-and-Advocacy/Environment/Climate-Change
61 WA Local Government Association. Public formal hearing transcript. 2019 Nov 14.
62 Department of Local Government, Sport and Cultural Industries. Public submission. 2019.
63 Paun A, Chan W. Fragile planet: scoring climate risks around the world. London: HSBC Bank; 2018.
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more dangerous bushfire conditions and more intense cyclones, which occur over a
discrete period of time. Other impacts, such as coastal erosion and biodiversity loss, are
seen over a longer time period.
As outlined in section 1.3, and reinforced through the regional public forums conducted
by the Inquiry, WA is a large and diverse state and because of this the different regions
are experiencing different environmental impacts from climate change. The following
section outlines the impacts for WA as a state, but also identifies more localised impacts
where possible.
Rising temperatures – Kimberley
The average temperature in WA has been steadily increasing
since 1910 and this is expected to continue. Extreme
temperatures are also likely to increase. In Broome, the total
number of days with maximum temperatures over 35°C is
projected to increase from 56 to 87 by 2030.

Kimberley

Cyclones and storms – Pilbara
The north-west coastline between Broome and
Exmouth is the most cyclone prone region of the
Australian coast. The frequency of cyclones has
remained relatively stable in WA but it is thought
that the intensity has increased.

Pilbara

Marine life – Midwest
Rising sea temperatures and increasing ocean
acidity are affecting marine ecosystems along
the WA coast. Impacts include coral bleaching
events and decreased fishery stocks.

Mid West Gascoyne

Bushfires – Goldfields
Bushfires across the State are starting
earlier, and the duration of the fire
season is lengthening. Fire weather
danger has increased significantly in
Kalgoorlie, Perth and Broome.

Sea level – Metro
Sea levels along the west coast of
Australia have risen by more than
double the global average. In Perth (at
Hillarys), the average rate of sea level
rise since 1993 has been 10mm per year
– the highest rate in Australia.

Goldfields

Rainfall and drought – Wheatbelt
Wheatbelt

Metro

South West

Biodiversity – South West
The south-west of the State is home to
Australia’s only internationally recognised
biodiversity hotspot and is under increasing
threat due to a changing climate.

Average rainfall has strongly decreased across the
south-west of the State and time spent in drought
has increased, impacting agricultural productivity.
These trends are expected to continue.

Great Southern

Water supply – Great Southern
Many small towns are requiring drinking
water to be carted in, as reduced rainfall is
resulting in low water storage levels in local
dams. Denmark is on watch after recording
3 of the driest years on record since 2014.

Figure 8: Environmental impacts of climate change in WA
It is important to note that this Inquiry was not provided with evidence of any beneficial
impacts of climate change in WA, from either an environmental or health perspective.
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Temperature, hot days and heatwaves
Average temperature
In line with the global changes, Australia’s average temperature has increased by just
over 1°C since 1910, across all seasons and both day and night. Most of this warming has
occurred since 1950, and eight of Australia’s top 10 warmest years on record have occurred
since 2005.64
The year 2019 was Australia’s warmest on record, with the annual national mean
temperature more than 1.5°C above average.65
These national statistics are mirrored in WA, where 2019 was the state’s warmest on record,
with the mean temperature over 1.6°C above average, which is half a degree warmer than the
previous record set in 2013.66 The average temperature in WA has been steadily increasing,
rising by about 1°C over the last century, in line with national figures.67 This increase is
illustrated in Figure 9, which shows the difference between WA’s average temperature each
year and the average temperature from 1961–1990, for the period 1910 to 2019.
Such increases in temperature have occurred over the majority of WA, and it is expected
that this trend will continue over the entire state in the coming decades.
Along with increases in average yearly temperature, Australian seasons have been changing.
Between 1999 and 2018, Australians experienced 31 more days of summer temperatures
when compared to the mid-twentieth century, and winter temperatures were experienced
for 23 days less.68 In more recent years (2014–18), summers were twice as long as winters.

64 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
65 Bureau of Meteorology. Annual climate statement 2019 [Internet]. Canberra (ACT): Commonwealth of Australia;
2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/current/annual/aus/
66 Bureau of Meteorology. Western Australia in 2019: a very dry year with record warm temperatures [Internet].
Canberra (ACT): Commonwealth of Australia; 2020 [cited 2020 Feb 11]. Available from:
http://www.bom.gov.au/climate/current/annual/wa/summary.shtml
67 Bureau of Meteorology. Climate change – trends and extremes [Internet]. Canberra (ACT): Commonwealth
of Australia; 2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/change/index.
shtml#tabs=Tracker; Department of Primary Industries and Regional Development. Climate trends in Western
Australia [Internet]. Perth (WA): Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from:
https://www.agric.wa.gov.au/climate-change/climate-trends-western-australia
68 Swan T, Ogge M. Out of season: expanding summers and shrinking winters in subtropical and temperate
Australia [Internet]. Canberra (ACT): The Australia Institute; 2020 [cited 2020 Mar 10]. Available from:
https://www.tai.org.au/content/australian-summer-now-over-one-month-longer
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Figure 9: Difference in temperature from the reference period (1961–1990), WA,
1910 to 2019.

Temperature extremes
Along with average temperatures, Australia has seen an increase in temperature extremes.
The frequency of extreme heat events has increased approximately fivefold since the 1950s.69
Very high monthly maximums and very warm minimums, which used to occur only
2 per cent of the time (1951–1980), are now occurring around 12 per cent of the time
(2003–2017) (CSIRO & BOM).
Overall, summer 2018-19 was the hottest on record for Australia. There were 28 days on
which nationally-averaged mean temperature was extremely high, exceeding the 99th
percentile for that month, easily beating the previous record of 11 days.70
Australia’s hottest day on record was the 17 December 2019 (40.9°C), beaten by a degree
the following day when the national average maximum temperature reached 41.9°C.71 More
extremely hot days and fewer extremely cold days can be expected over the coming decades.72

69 Bureau of Meteorology. Climate change – trends and extremes [Internet]. Canberra (ACT): Commonwealth
of Australia; 2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/change/index.
shtml#tabs=Tracker
70 Bureau of Meteorology. Special climate statement 68 – widespread heatwaves during December 2018 and
January 2019. Canberra (ACT): Commonwealth of Australia; 2019.
71 Bureau of Meteorology. Annual climate statement 2019 [Internet]. Canberra (ACT): Commonwealth of Australia;
2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/current/annual/aus/
72 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
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Maximum and minimum temperatures have also been increasing in WA. Figure 10 illustrates
these two trends across the state since 1980.73 Days were particularly warm in 2019, with the
State mean maximum temperature the highest on record at 2.5°C above average, topping
the previous record set in 2014 by a degree.74 Maximums were above average in every
month, and monthly maximums were broken in numerous locations, including all-time
high temperature records in early January and December in the north and south-east of the
State. Eucla set a new highest temperature of 49.8°C on 19 December 2019, which was the
State’s equal second-highest temperature on record.
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Figure 10: Trends in maximum (left) and minimum (right) temperatures, WA,
1980 to 2019
Extreme temperatures in all regions are very likely to increase into the future. In some areas,
such as Broome, days with temperatures over 35°C could be experienced for around a third
of the year by late in the century.75 In Perth, the numbers of days above 35°C and above 40°C
are both expected to increase by 150 per cent over the same timeframe.76

73 Bureau of Meteorology. Climate change – trends and extremes [Internet]. Canberra (ACT): Commonwealth
of Australia; 2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/change/index.
shtml#tabs=Tracker
74 Bureau of Meteorology. Western Australia in 2019: a very dry year with record warm temperatures [Internet].
Canberra (ACT): Commonwealth of Australia; 2020 [cited 2020 Feb 11]. Available from:
http://www.bom.gov.au/climate/current/annual/wa/summary.shtml
75 CSIRO, Bureau of Meteorology. Climate change in Australia website [Internet]. Canberra (ACT): Commonwealth
of Australia; 2015 [cited 2020 Feb 11]. Available from: http://www.climatechangeinaustralia.gov.au
76 Hope P, Abbs D, Bhend J, Chiew F, Church J, Ekström M, et al. Southern and south-western flatlands cluster
report. In: Ekström M, Whetton P, Gerbing C, Grose M, Webb L, Risbey J, editors. Climate change in Australia
projections for Australia’s natural resource management regions: cluster reports. Canberra (ACT): CSIRO and
Bureau of Meteorology; 2015.
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Heatwaves
Heatwaves are a period of unusual or exceptionally hot weather for a given location. They
are caused by a combination of conditions – temperature, humidity and air movements
– that result in unusually high and sustained temperatures.77 The Bureau of Meteorology
considers them to be three or more days of high maximum and minimum temperatures
that are uncommon for that location.78
Across Australia, heatwaves are becoming hotter, longer and more frequent, and the
first event is occurring earlier in the summer season.79 An unusual, extended period of
heatwaves occurred between early December 2018 and most of January 2019, which led to
the release of a Special Climate Statement by the Bureau of Meteorology on the conditions
during that time.80
WA can expect that the frequency, intensity, duration and extent of heatwaves will increase
into the future.81
Heatwaves occur in the ocean, as well as on land, and can contribute to coral bleaching
and the death of marine life. The number of marine heatwave days a year increased by over
50 per cent between 1987 and 2016, compared to the period from 1925-54.82 In December
2019, the WA coastline experienced its most widespread marine heatwave since reliable
recording began in 1993, with ocean temperatures 1.5 to 2°C warmer than normal for that
month.83

Rainfall and drought
Rainfall in Australia is highly variable and strongly influenced by phenomena such as El
Niño, La Niña and the Indian Ocean Dipole.84 For example, a very strong Indian Ocean
Dipole was one of the main influences on the very low rainfall across Australia in 2019. It
was the driest year on record, with mean rainfall 40 per cent below average for the year.
While rainfall was below average for most of Australia, with much of the country affected by
drought and several areas receiving their lowest annual totals on record, annual rainfall was
above average across parts of Queensland. This was mostly because of higher than normal
rainfall, causing flooding, during the first few months of the year.85
77 State Emergency Management Committee. Heatwave [Internet]. Perth (WA): Government of Western Australia
[cited 2020 Feb 11]. Available from: https://semc.wa.gov.au/Pages/Heatwave.aspx
78 Bureau of Meteorology. About the Heatwave Service [Internet]. Canberra (ACT): Commonwealth of Australia
[cited 2020 Feb 11]. Available from: http://www.bom.gov.au/australia/heatwave/about.shtml
79 Steffen W, Hughes L, Perkins S. Heatwaves: hotter, longer, more often. Sydney (NSW): Climate Council of
Australia Ltd; 2014.
80 Bureau of Meteorology. Special climate statement 68 – widespread heatwaves during December 2018 and
January 2019. Canberra (ACT): Commonwealth of Australia; 2019.
81 Department of Fire and Emergency Services. Public submission. 2019; Bureau of Meteorology. About the
Heatwave Service [Internet]. Canberra (ACT): Commonwealth of Australia [cited 2020 Feb 11]. Available from:
http://www.bom.gov.au/australia/heatwave/about.shtml
82 Smale DA, Wernberg T, Oliver ECJ, Thomsen M, Harvey BP, Straub SC et al. 2019. Marine heatwaves threaten
global biodiversity and the provision of ecosystem services. Nature Climate Change 9: 306-312.
83 Ceranic I. As heatwave bakes Australia on land, an unprecedented marine heatwave causes fish kills in
the ocean. ABC News [Internet]. 2019 Dec 18 [cited 2020 Mar 4]. Available from: https://www.abc.net.au/
news/2019-12-18/marine-heatwave-kills-fish-as-australia-faces-record-temperature/11808268
84 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
85 Bureau of Meteorology. Annual climate statement 2019 [Internet]. Canberra (ACT): Commonwealth of Australia;
2020 [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/climate/current/annual/aus/
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WA is experiencing some of the most striking rainfall trends in the country, with patterns
varying depending on the region (see Figure 11).

Rainfall decile ranges
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Rainfall has been very low over parts
of southern Australia during April
and October in recent decades.
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Rainfall during the northern wet
season has been very much above
average for the last twenty years.

Source: Bureau of Meteorology

Figure 11: Rainfall patterns in winter/dry season (left) and summer/wet season
(right), Australia, 1990 to 2018
The South West has experienced a marked drying trend; since 1970, average rainfall
between May and July in this region has decreased by around 20 per cent compared to
the average from 1900 to 1969.86 Since 1999, this reduction has increased to around 26 per
cent. These drier, hotter conditions are leading to declines in soil moisture due to increased
water loss from plants and soils, which exacerbates the drought conditions.87 Over this
century, average rainfall is predicted to strongly decrease in the South West, and time spent
in drought is expected to increase.88
Meanwhile, annual rainfall has increased over northern and interior WA, especially in the
north-west during the tropical season. Tropical cyclones are responsible for most of the
extreme rainfall events across north-west WA and generate up to 30 per cent of the total
annual rainfall near the Pilbara coast.89 Heavy rainfall is expected to become more intense
across the north, with prolonged periods of drying in between.90

86 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
87 Steffen W, Vertessy R, Dean A, Hughes L, Bambrick H, Gergis J, et al. Deluge and drought: Australia’s water
security in a changing climate. Sydney (NSW): Climate Council of Australia Ltd; 2018.
88 CSIRO, Bureau of Meteorology. Climate change in Australia website [Internet]. Canberra (ACT): Commonwealth
of Australia; 2015 [cited 2020 Feb 11]. Available from: http://www.climatechangeinaustralia.gov.au
89 Department of Primary Industries and Regional Development. Climate trends in Western Australia [Internet].
Perth (WA): Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from:
https://www.agric.wa.gov.au/climate-change/climate-trends-western-australia
90 CSIRO, Bureau of Meteorology. Climate change in Australia website [Internet]. Canberra (ACT): Commonwealth
of Australia; 2015 [cited 2020 Feb 11]. Available from: http://www.climatechangeinaustralia.gov.au
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Urban water supplies
Reduction in rainfall across the South West has had significant implications for urban water
supplies. The Water Corporation advised the Inquiry that streamflow into Perth’s dams has
reduced from an average of 420 billion litres per year pre-1975, to an average of 72 billion
litres over the past 5 years (see Figure 12). This represents an 83 per cent reduction in
average streamflow.91
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Figure 12: Streamflow into Perth dams, 1911 to 2017
In addition, the Water Corporation observed that many drinking water schemes across WA
rely on surface water sources for supply. The impact of climate change on surface water
catchments may result in reduced water quality from the effects of bushfires, reduced
environmental flows and river health, changes to biodiversity and catchment vegetation,
erosion in waterways and algal blooms.
It is predicted that winter rainfall will decrease by up to a further 15 per cent by 2030. The
Water Corporation stated that “persistent climate change in the south west of Western
Australia is the most significant challenge that the Corporation and the State’s water resource
regulators have faced”.92
The declining rainfall led the Water Corporation WA to release a 50-year plan Water Forever:
Towards Climate Resilience in 2009 to drought-proof Perth and ensure an adequate drinking
water supply in the long term.
91 Water Corporation. Public submission. 2019.
92 Water Corporation. Public submission. 2019. p1.
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The WA Department of Health has played a critical regulatory, scientific and technical
support role to the expanding Water Corporation groundwater replenishment scheme,
which is a water recycling process that pumps treated wastewater deep underground
to recharge the aquifers beneath Perth. This has significant environmental benefits and
decreases WA’s reliance on more energy intensive sources such as desalination plants,
which have a high carbon footprint.
Outside of the Perth metropolitan region, the drying trends have led to unprecedented
water deficiencies. This led the State Government to recently deliver 11 million litres of
drinking water to 10 towns in the South West of the State, with four more towns set to
receive drinking water supplies by the end of March 2020. Water for livestock will also be
trucked into six farming areas, which have been declared as water deficient.93

Agriculture
WA is a significant contributor to Australia’s domestic food supply, including as the country’s
largest grain-producing region. Agriculture is also WA’s second major export industry,
exporting around 80 per cent of its production.94
Farms are particularly vulnerable to climate variability, and variability has dramatically
increased as a result of climate change.95 In particular, higher temperatures, changing
rainfall patterns including lower rainfall in southern Australia, and worsening drought
and flood conditions, are having a significant impact on agricultural industries and their
productivity. Crop production is also being impacted by changes in the incidence of pests
and pathogens and increases in frequency and severity of extreme weather events, which
can damage or wipe out harvests.96
Many agricultural producers in WA have adopted innovative solutions to adapt to climate
change over recent years and have consequently shown some resilience to rainfall and
temperature changes.97
Despite this, WA’s farming region has experienced the greatest decrease in productivity
across the nation. Climate conditions lowered productivity in WA by an average of
7.7 per cent between 2000–01 and 2014–15.98

93 Daly J, Logan T, Loney G. Drinking water to be trucked into more than a dozen West Australian towns due to
‘unprecedented’ dry. ABC News [Internet]. 2020 Feb 6 [cited 2020 Mar 4]: ABC South West WA. Available from:
https://www.abc.net.au/news/2020-02-06/wa-water-minister-warns-of-unprecedented-shortages/11934262
94 Department of Primary Industries and Regional Development. Western Australia’s agriculture and food sector
[Internet]. Perth (WA): Government of Western Australia; 2018 [cited 2020 Feb 11]. Available from:
https://www.agric.wa.gov.au/western-australias-agriculture-and-food-sector
95 Curtin University Faculty of Business and Law. Public submission. 2019; Hughes N, Lawson K, Valle H. Farm
performance and climate: climate-adjusted productivity for broadacre cropping farms. Canberra (ACT):
Department of Agriculture and Water Resources; 2017.
96 Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Belesova K, Boykoff M, et al. The 2019 report of the Lancet
Countdown on health and climate change: ensuring that the health of a child born today is not defined by a
changing climate. Lancet. 2019; 394: 1836-78.
97 Department of Primary Industries and Regional Development. Climate-ready agriculture [Internet]. Perth (WA):
Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from: https://www.agric.wa.gov.au/
climate-change/climate-ready-agriculture
98 Hughes N, Lawson K, Valle H. Farm performance and climate: climate-adjusted productivity for broadacre
cropping farms. Canberra (ACT): Department of Agriculture and Water Resources; 2017.
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Future conditions predicted under climate change will place a range of additional
environmental, economic, social and policy-related pressures on farmers which will require
further adaptation efforts.99

Bushfires
There has been a long-term increase in extreme fire weather and in the length of the fire
season across large parts of Australia since the 1950s.100
The bushfire crisis experienced in eastern Australia during the summer of 2019–20 was
exacerbated by lowest-on-record rainfall, very dry vegetation and record low soil moisture –
all of which are related to climate change.101
Similarly, for many regions of WA, higher temperatures, reduced rainfall and more severe
drought conditions have led to an increase in bushfire risk. Between 1973 and 2010,
annualised fire weather danger increased significantly in Perth, Kalgoorlie and Broome.102
The frequency of extreme fires has also increased, particularly in these three locations.
The Commissioner for Fire and Emergency Services reported that the bushfire season has
lengthened from the traditional period of December to February, to November through until
May. Declining rainfall and drying conditions, such as in the south-west of the State, have
been associated with this change; the Commissioner stated that from their experience,
“things are drying out earlier and then they’re staying dryer for longer, which is why you end
up with fires occurring in November and then again in May”.103
The Deputy Commissioner for Fire and Emergency Services explained to the Inquiry that
the lengthening of the bushfire season has also narrowed the opportunities available to
undertake prevention measures such as prescribed burns. This means that it is harder to
prepare for worsening conditions and is causing bushfires to become more hazardous.
At the targeted workshops with Aboriginal people, attendees described the effect of fire as
the “biggest killer” of country, on “artefacts, culture, food supply, animals, insects, plant foods,
[and] ceremonial lands”.104

99 Department of Primary Industries and Regional Development. Climate-ready agriculture [Internet]. Perth (WA):
Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from: https://www.agric.wa.gov.au/
climate-change/climate-ready-agriculture
100 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
101 Climate Council. ‘This is not normal’: climate change and escalating bushfire risk briefing paper. Sydney
(NSW): Climate Council of Australia Ltd; 2019.
102 Department of Primary Industries and Regional Development. Climate trends in Western Australia [Internet].
Perth (WA): Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from:
https://www.agric.wa.gov.au/climate-change/climate-trends-western-australia
103 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3. p4.
104 Department of Health. Climate Health WA Inquiry Targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
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Cyclones and storms
Cyclones are intense tropical storms that draw moist air upwards from warm waters. They
most readily occur when there are very warm conditions at the ocean surface and when the
vertical temperature gradient through the atmosphere – that is, the difference between the
temperature near the surface of the Earth and the temperature higher up in the atmosphere
– is strong.105
Cyclones bring strong winds, which can cause extensive damage to infrastructure and the
natural environment. They also lead to heavy rainfall, accompanied by coastal flooding due
to storm surges, described in section 2.2.
The north west coastline between Broome and Exmouth is the most cyclone-prone region
of the Australian coast; in fact, it has the highest incidence of cyclones in the southern
hemisphere. About 75 per cent of severe cyclone crossings that have occurred between
1970-71 and 2007-08 have been in WA.106
In WA, on average, around five cyclones occur each tropical cyclone season over the ocean;
and approximately two of these cross the coast, of which one is severe.107

Case study: Severe Tropical Cyclone Veronica
In March 2019, Severe Tropical
Cyclone Veronica (category 4)
moved along the Pilbara coast,
causing extensive damage
due to significant flooding and
destructive winds. Roebourne
recorded gale force winds or
stronger for a total of around
40 hours during the cyclone,
and destructive winds or
stronger for about 14 hours.
The highest storm surge
recorded was 1.5m at Port
Photo: The Weekly Times
Hedland, which also received
355mm of total rainfall in
72 hours. The highest rainfall total during this time was 468mm at Upper North Pole. Many homes had to be
evacuated because of floodwaters. The strongest winds, heaviest rainfall and storm surge impacts occurred
between Karratha and Port Hedland, and were unlikely to have been recorded by a weather station.107

105 Tropical cyclones and climate change: factsheet [Internet]. Sydney (NSW): Climate Council of Australia Ltd;
2017 [cited 2020 Feb 11]. Available from: https://www.climatecouncil.org.au/fact-sheet-tropical-cyclones-andclimate-change/
106 Bureau of Meteorology. Climatology of tropical cyclones in Western Australia [Internet]. Canberra (ACT):
Commonwealth of Australia [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/cyclone/climatology/
wa.shtml
107 Bureau of Meteorology. Severe Tropical Cyclone Veronica: Western Australian Regional Office [Internet].
Canberra (ACT): Commonwealth of Australia [cited 2020 Feb 11]. Available from: http://www.bom.gov.au/
announcements/sevwx/wa/watc20190318.shtml
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As the atmosphere warms due to climate change, the vertical temperature gradient
weakens, meaning that it is likely that fewer tropical cyclones will form. However, increasing
surface ocean temperatures mean that more energy is in the system, affecting the cyclone
intensity, both in terms of maximum wind speeds and the amount of rainfall.108 Overall, it
can be predicted that as the climate warms, tropical cyclones will decrease in number but
increase in intensity.109
This is consistent with Australian data. Observations since 1982 indicate a downward trend
in the frequency of tropical cyclones occurring across Australia,110 while the numbers have
remained stable in WA.111 Cyclone intensity is difficult to observe, but it is thought that the
intensity of tropical cyclones may have increased.112
The average latitude at which cyclones achieve their peak intensity has migrated poleward
over the past 30 years, which may mean cyclones will be more likely to cross the WA coast
further south in the future.113

Sea level rise, coastal erosion and flooding
With a significant proportion of the State’s population living in coastal cities and towns,
rising sea levels (described in section 2.2) pose significant risks to WA’s coastal infrastructure
and beaches.
Sea level rise varies from year to year and from place to place, partly due to the natural
variability of the climate system. Sea levels along the west coast of Australia have been
rising at more than double the global average.114 At Hillarys, a coastal suburb north of Perth,
the average rate of relative sea level rise since 1993 has been 10mm per year; this is the
highest rate observed in Australia and over three times the global rate.115
In Fremantle, coastal flooding has increased three-fold,116 while parts of Perth along the
Swan River including Elizabeth Quay, Heirisson Island and sections of East Perth are at risk
of being submerged by early next century.117

108 Tropical cyclones and climate change: factsheet [Internet]. Sydney (NSW): Climate Council of Australia Ltd;
2017 [cited 2020 Feb 11]. Available from: https://www.climatecouncil.org.au/fact-sheet-tropical-cyclones-andclimate-change/
109 Department of Fire and Emergency Services. Public submission. 2019.
110 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
111 Department of Primary Industries and Regional Development. Climate trends in Western Australia [Internet].
Perth (WA): Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from: https://www.agric.
wa.gov.au/climate-change/climate-trends-western-australia
112 Australasian Fire and Emergency Service Authorities Council. Discussion paper on climate change and the
emergency management sector. Melbourne (VIC): AFAC; 2018.
113 National Oceanic and Atmospheric Administration (US). Tropical cyclone “maximum intensity” is shifting
toward poles [Internet]. Washington (DC): U.S. Department of Commerce [cited 2020 Feb 11]. Available from:
https://www.ncdc.noaa.gov/news/tropical-cyclone-“maximum-intensity”-shifting-toward-poles
114 Steffen W, Hughes L. The critical decade: Western Australia climate change impacts. Canberra (ACT): Climate
Commission; 2013.
115 Steffen W, Hunter J, Hughes L. Counting the costs: climate change and coastal flooding. Climate Council of
Australia Ltd; 2014.
116 Church JA, Hunter JR, McInnes KL, White NJ. Sea-level rise around the Australian coastline and the changing
frequency of extreme sea-level events. Australian Meteorological Magazine. 2006; 55(4): 253-60.
117 Department of Biodiversity, Conservation and Attractions. Draft Perth Water Buneenboro Precinct Plan. Perth
(WA): Government of Western Australia; 2019.
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A 2019 assessment of coastal erosion hotspots in WA found that there are 55 locations
(15 metropolitan and 40 regional) situated along the WA coast where coastal erosion is
highly likely to impact public and private physical assets, and sea level rise was found to be
one of the main causes of erosion for these hotspots.118
The two coastal erosion hotspots of highest ‘management importance’ – that is, those that
are at imminent risk and require advanced management planning immediately – were
in the Perth Metropolitan area, at Port Beach in Fremantle and South Thomson Bay at
Rottnest Island. Infrastructure at Port Beach is at risk of collapsing in the short term, and a
‘retreat’ is recommended over the next 5 to 25 years.119
These impacts were felt in June 2019, when storms caused significant damage and forced the
closure of the beach.120 Beaches further north are facing similar challenges – at Mettams Pool,
sand dunes are crumbling and steps at danger of collapse.121 The threat that coastal erosion
presents to coastal communities and the impacts on town planning were stressed throughout
the public forums, particularly those held in Albany, Bunbury, Geraldton and Perth.
Risks associated with saltwater intrusion into coastal aquifers, estuaries and wetlands
have been identified. For example, the City of Bunbury described how saline intrusion
into groundwater bores and aquifers could impact its drinking water supplies and the
irrigation of parks.122 Rising sea levels may also erode or inundate coastlines historically
used for uncontrolled waste disposal and inhibit the ability to contain and manage soil
contamination.123 124

118 Seashore Engineering. Assessment of coastal erosion hotspots in Western Australia [Internet]. Perth (WA):
Department of Transport; 2019 [cited 2020 Feb 11]. Available from: https://www.transport.wa.gov.au/imarine/
coastal-erosion-and-stability.asp
119 Perpitch N, Carmody J. WA coastal erosion report calls for retreat at Port Beach and Rottnest Island’s South
Thompson Bay. ABC News [Internet]. 2019 Aug 5 [cited 2020 Mar 23]. Available from: https://www.abc.net.au/
news/2019-08-05/wa-erosion-hotspots-named-port-beach-rottnest-island/11382136
120 Perpitch N. Port Beach buildings on verge of collapse in Fremantle after storms erode Perth coastline. ABC
News [Internet]. 2019 Jun 13 [cited 2020 Mar 23]. Available from: https://www.abc.net.au/news/2019-06-13/
port-beach-buildings-in-danger-after-fremantle-storm-erosion/11206708
121 Ceranic I, Carmody J, O’Connor C. A coast being slowly eaten by the ocean. ABC News [Internet]. 2019 Aug
5 [cited 2020 Mar 23]. Available from: https://www.abc.net.au/news/2019-07-31/erosion-washing-awaybeaches-up-and-down-wa-coast/11359006
122 City of Bunbury. Public submission. 2019.
123 Department of Health. Public submission. 2019.
124 Peron Naturaliste Partnership. Public submission. 2019; Peron Naturaliste Partnership. Public formal hearing
transcript. 2019 Nov 14.
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Exemplar: Local government response to a shared coastal zone
Nine local governments along the South West coast, between Point Peron in Rockingham and Cape
Naturaliste in Busselton, have formed the Peron Naturaliste Partnership to build the resilience of their
coastal communities and reduce risks posed by climate change. This region has been identified as
vulnerable to the impacts of coastal climate change due to its low lying sandy coastal and shallow
estuarine environments. At its hearing, the Chair of the Peron Naturaliste Partnership, Councillor Mark
Jones, described the drivers behind its establishment, stating, “we recognise the risks associated with
climate change along a shared coastal zone... the coast doesn’t stop at the local government boundaries”.
Within this region, a 200m wide strip of land is at risk of erosion all along the coastline, and 800 hectares
of residential land is vulnerable to flood risk. The value of assets at risk along this section of coastline
has been estimated at $1.2 billion. Loss of tourism is also a significant economic risk to the region, with
the threat of lost beaches, snorkelling areas and boating access. Beyond economic value, the Peron
Naturaliste Partnership emphasised the mental, emotional and physical health and wellbeing benefits
that coasts have been found to provide to the community.124

Biodiversity
Climate change is posing a risk to WA’s unique biodiversity. Attendees at the public
forums and targeted workshops were concerned about the impact of climate change on
ecosystems including animal and plant populations, rivers and coral reefs.125
Natural buffers like local vegetation and reefs can also be an important part of hazard risk
reduction, such as for floods and storm surges.126
The South West of the State is home to Australia’s only international biodiversity hotspot as
recognised by Conservation International.127 With much of the ecosystem already stressed
due to habitat loss, climate change is likely to have significant negative consequences for
the diversity of this region as conditions continue to heat up and dry out.128
Impacts are also being documented in the marine environment in WA, because of rising sea
temperatures and increasing ocean acidity.
An extreme marine heatwave in 2011 had a lasting effect on the marine ecosystem off the
west coast. Scallop fisheries in the Abrolhos Islands and Shark Bay closed for 3–5 years,
Roe’s abalone suffered a catastrophic mortality from which it has not recovered, and brown
tiger prawns in the Exmouth Gulf declined due to loss of seagrass habitat, amongst other
significant impacts.129
125 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government
of Western Australia; 2019; Department of Health. Climate Health WA Inquiry targeted workshops summary
report. Perth (WA): Government of Western Australia; 2019.
126 Department of Fire and Emergency Services. Public submission. 2019.
127 Conservation International. Biodiversity hotspots [Internet]. Virginia (US): Conservation International [cited
2020 Feb 11]. Available from: https://www.conservation.org/priorities/biodiversity-hotspots
128 Steffen W, Hughes L. The critical decade: Western Australia climate change impacts. Canberra (ACT): Climate
Commission; 2013.
129 Caputi N, Kangas M, Chandrapavan A, Hart A, Feng M, Marin M, et al. Factors affecting the recovery of
invertebrate stocks from the 2011 Western Australian extreme marine heatwave. Front Mar Sci. 2019; 6(484): 1-8.
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Ningaloo Reef, a nominated World Heritage Site which supports an abundance of fish,
corals, molluscs, crustaceans and other species, as well as the significant tourism and
fishing industries based in Exmouth, also suffered a major bleaching event as a result of the
2011 marine heatwave.
In December 2019, Western Australia’s entire coastline experienced its most widespread
marine heatwave since records commenced, with ocean temperatures about two degrees
warmer than normal. Immediate impacts included the deaths of tiny crabs in Karratha
mudflats, wild oysters on the Pilbara coast, abalone and shellfish in the South West.130

Compound events
While each environmental impact of climate change is notable in and of itself, historically
significant events are often the result of the combined influence of extremes in multiple
variables occurring simultaneously. Such “compound” events are often the most dangerous
and have the largest impact.
An example of a compound event is when a storm surge combines with heavy rainfall,
leading to extreme coastal flooding. Another example is where a drought period intersects
with a prolonged heatwave, or with record high temperatures – an occurrence that typically
results in large impacts on agriculture, human health, fire weather and infrastructure.
Events that occur consecutively can also magnify impacts. An example is floods after a
bushfire, leading to ash and soil runoff into waterways, polluting catchment areas and
affecting the quality of water supplies.131

130 Ceranic I. As heatwave bakes Australia on land, an unprecedented marine heatwave causes fish kills in
the ocean. ABC News [Internet]. 2019 Dec 18 [cited 2020 Jan 14]. Available from: https://www.abc.net.au/
news/2019-12-18/marine-heatwave-kills-fish-as-australia-faces-record-temperature/11808268
131 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
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4. Our health, our community

4.1 Health impacts of climate change
Climate change can affect human health in a number of ways. Some health impacts are
straightforward, for example injury or death from an extreme weather event or higher
temperatures leading to heat stroke.
Other health impacts occur via indirect and complex pathways. For example, climaterelated changes in the ecosystem may alter the transmission of mosquito-borne disease or
decrease agricultural productivity with subsequent effects on nutrition and mental health.
And finally, there are flow-on effects for health from climate change, such as social
disruption and displacement of people from within and outside of Australia.
The impacts of climate change on health can be immediate or delayed, and effects can be
experienced over days, weeks, months or years.
In the COP24 Special Report on Health and Climate Change, the World Health Organization
outlined some of the links between climate change and environmental and health impacts.
They noted that that while climate change will affect everyone, the extent of the impact
is strongly influenced by individual and population “mediating” factors.132 These include
geography and baseline weather conditions, age, gender, socioeconomic status and health
status. Groups of people that are considered particularly vulnerable to the effects of climate
change in WA are explored in more detail in section 4.3.
Based on the COP24 framework, and evidence presented to the Inquiry, a summary of the
key health impacts that are most relevant to WA is provided below.

Injury or death resulting from an extreme weather event
Extreme weather events such as bushfires, storms and floods place people at risk of injury,
illness or death. It has been estimated that major Australian bushfires led to 433 deaths and
over 8,000 direct injuries over the period 1967–2013.133

Heat-related illness
More people have died because of extreme heat events in Australia than from all other
naturally occurring hazards combined (including floods, tropical cyclones and bushfires).134
It is expected that climate change will lead to a doubling of heat-related deaths over the
next 40 years because of an increase in frequency, duration and intensity of heatwaves.135
Rapid rises in heat gain due to hotter conditions affects the body’s ability to regulate
temperature. This can result in a range of illnesses, from heat cramp and heat exhaustion,
to heatstroke, hyperthermia or death. Hospitalisations and death due to heat may occur on
the same day as the heat event or may have a lagged effect and happen several days later.

132 World Health Organization. COP24 special report: health and climate change. Geneva: WHO; 2018.
133 Ladds M, Keating A, Handmer J, Magee L. How much do disasters cost? A comparison of disaster cost
estimates in Australia. Int J Disaster Risk Reduct. 2017; 21: 419-29.
134 Coates L, Haynes K, O’Brien J, McAneney J, Dimer de Oliveira F. Exploring 167 years of vulnerability: an
examination of extreme heat events in Australia 1844-2010. Environmental Science & Policy. 2014; 42: 33-44.
135 CSIRO, Bureau of Meteorology. State of the Climate 2018. Canberra (ACT): Commonwealth of Australia; 2018.
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Section 3.2 describes how the average maximum and minimum temperatures are
increasing. Extended periods of high day and night time temperatures, even if not formally
classified as a heatwave, create cumulative stress on the body and can lead to similar
health outcomes as extreme heat events.136
Heat often exacerbates existing health issues, placing some people at greater risk. Hot
weather is particularly dangerous for people who are over 65 years old, have diabetes or
have underlying cardiovascular, respiratory or renal conditions.137 People taking certain
medications that reduce their ability to regulate heat are also affected.138 The more risk
factors a person has, the more vulnerable they are to the impacts of heat.139
The risks of heat-related illness are greater in urban areas because of the urban heat island
effect, described later in section 4.3.140 Australia is one of the world’s most urbanised
countries, with almost 90 per cent of the population living in urban areas.
Lived experiences of how heat can impact health were a notable theme throughout the
Inquiry’s consultations with people considered to be more vulnerable to the impacts of
climate change.141
The WA Department of Health has a strong record in conducting heatwave-related health
research and has:
O

O

O

worked with colleagues at the Bureau of Meteorology to validate a new Excess
Heat Factor measure, which incorporates a period of acclimatisation as well as the
maximum and minimum temperature. This measure was shown to best predict
periods of greatest health service demand.142
identified specific populations that are vulnerable to heatwaves in WA, and
demonstrated that those classified as disadvantaged are more impacted by
heatwaves than those who are least disadvantaged143
explored the interactive effects of heatwaves and air quality, particularly in
relation to their joint effect on emergency department attendances for vulnerable
populations in Perth.144

136 World Health Organization. Information and public health advice: heat and health [Internet]. Geneva: World
Health Organization [cited 2020 Feb 14]. Available from: https://www.who.int/globalchange/publications/
heat-and-health/en/
137 Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Belesova K, Boykoff M, et al. The 2019 report of the Lancet
Countdown on health and climate change: ensuring that the health of a child born today is not defined by a
changing climate. Lancet. 2019; 394: 1836-78.
138 Department of Health. Public submission. 2019.
139 Xiao J, Spicer T, Jian L, Yun GY, Shao C, Nairn J, et al. Variation in population vulnerability to heat wave in
Western Australia. Front Public Health. 2017; 5(64): 1-10.
140 Beggs PJ, Zhang Y, Bambrick H, Berry HL, Linnenluecke MK, Trueck S, et al. The 2019 report of the MJA-Lancet
Countdown on health and climate change: a turbulent year with mixed progress. Med J Aust. 2019; 211(11): 490-91.
141 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
142 Scalley BD, Spicer T, Jian L, Xiao J, Nairn J, Robertson A, et al. Responding to heatwave intensity: Excess Heat
Factor is a superior predictor of health service utilisation and a trigger for heatwave plans. Aust N Z J Public
Health. 2015; 39(6): 582-87.
143 Xiao J, Spicer T, Jian L, Yun GY, Shao C, Nairn J, et al. Variation in population vulnerability to heat wave in
Western Australia. Front Public Health. 2017; 5(64): 1-10.
144 Patel D, Jian L, Xiao J, Jansz J, Yun G, Robertson A. Joint effect of heatwaves and air quality on emergency
department attendances for vulnerable population in Perth, Western Australia, 2006 to 2015. Environ Res.
2019; 174: 80-87.
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Mental health impacts of an extreme weather event145

Mental health refers to a person’s emotional, psychological and social wellbeing. People with poor
mental health may be experiencing a mental illness, which is a condition that is diagnosed according to
standardised criteria; or a mental health problem, which interferes with how a person thinks, feels and
behaves but to a lesser extent than a mental illness. Mental health problems are more common and less
severe than mental illnesses, but may develop into a mental illness if they are not dealt with effectively.145

The trauma and stress of experiencing an extreme weather event have been directly
linked to several mental health issues such as post-traumatic stress disorder, depression
and anxiety.146 In Australia, bushfires in particular can impact on people’s mental health,
including the mental health of firefighters and other first responders, volunteers and
members of the affected communities. For some, these impacts persist for months to years
after the trauma.147
In recognition of these impacts, the Australian Government announced a $76 million
investment into the mental health and wellbeing of individuals (including first responders),
families and communities who have been affected by the extensive bushfires in summer
2019-20.148
The Royal Australian and New Zealand College of Psychiatrists (RANZCP) have released
a position statement on addressing the mental health impacts of natural disasters and
climate change-related weather events.149 It identifies groups in society who are more
vulnerable to such events. It highlights the significant threats faced by people in rural and
remote settings and how these communities should be supported. Both the importance of
undertaking work to plan and prepare for a natural disaster prior to the event occurring, as
well as how psychiatrists can respond following the event, are outlined.

145 Department of Health. What is mental illness? [Internet]. Canberra (ACT): Commonwealth of Australia; 2007
[cited 2020 Feb 14]. Available from: https://www1.health.gov.au/internet/publications/publishing.nsf/
Content/mental-pubs-w-whatmen-toc~mental-pubs-w-whatmen-what
146 Mental Health Commission. Public submission. 2019; Australian Health Promotion Association WA. Public
submission. 2019; Child and Adolescent Health Service. Public submission. 2019.
147 Hughes L, Alexander D. Climate change and the Victoria bushfire threat: update 2017. Sydney (NSW): Climate
Council of Australia Ltd; 2017; Llewellyn-Jones R. Is the bushfire mental health response adequate? InSight+
[Internet]. 2020 Feb 3 [cited 2020 Feb 14]. Available from: https://insightplus.mja.com.au/2020/4/is-thebushfire-mental-health-response-adequate/
148 National Mental Health Commission. Australia’s mental health and wellbeing is priority for bushfire recovery
[Internet]. Canberra (ACT): Commonwealth of Australia; 2020 [cited 2020 Feb 20]. Available from: https://www.
mentalhealthcommission.gov.au/News/2020/January/Mental-health-priority-for-bushfire-recovery
149 Royal Australian and New Zealand College of Psychiatrists. Addressing the mental health impacts of natural
disasters and climate change-related weather events: position statement 35. Melbourne (VIC): RANZCP; 2020
[cited 2020 Feb 20]. Available from: https://www.ranzcp.org/news-policy/policy-and-advocacy/positionstatements/addressing-the-mental-health-impacts-of-natural-di
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Other mental health impacts
In addition to the mental health impacts outlined above, an increased level of anxiety
and stress associated with climate change more broadly was reported to the Inquiry.150 A
sense of loss in relation to the environmental impacts of climate change, was referred to in
several ways including eco anxiety, ecological grief and solastalgia.151 Other submissions to
the Inquiry described a sense of despair and hopelessness in relation to the inadequacy of
societal responses to the threat of climate change.152
Throughout the public consultation undertaken by the Inquiry, people emphasised the
mental health impacts of climate change amongst youth.153 Millennium Kids stated that
“inaction on climate change and a fear of a world where climate change rolls out unchecked
has an impact on young people’s mental health and wellbeing”.154
People also stressed the mental health impacts of climate change on WA’s farmers and
communities. People in rural communities are increasingly exposed to environmental
degradation, persistent drought and weather disasters, which are having impacts on
agricultural productivity (discussed in section 3.2), with many farming families and
communities facing serious financial difficulties as a result.155
Even in cases where farmers have managed to implement adaptation measures to increase
rainfall use efficiency, these solutions have reduced the demand for labour and other
services by farm businesses, which is affecting the viability of agricultural communities.156
The Inquiry heard that farmers are suffering disproportionately from mental health
issues such as depression, anxiety, feelings of hopelessness and in some cases, increased
incidence of suicide.157
Drought has been found to have significant mental health impacts on farmers,158 including
an increased relative risk of suicide.159 Further, research undertaken into what Australian
farmers value and consider meaningful in their lives, the threat of climate change on these
values, and the potential losses it may incur, has shown the value that farmers, in particular

150 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec
12; Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government
of Western Australia; 2019; Department of Health. Climate Health WA Inquiry targeted workshops summary
report. Perth (WA): Government of Western Australia; 2019.
151 350.org. Public submission. 2019; Millennium Kids. Public submission. 2019; Edith Cowan University. Public
submission. 2019.
152 Huband A. Public submission. 2019; Anonymous 02. Public submission. 2019.
153 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government
of Western Australia; 2019; Department of Health. Climate Health WA Inquiry targeted workshops summary
report. Perth (WA): Government of Western Australia; 2019.
154 Millennium Kids. Public submission. 2019. p2.
155 Australian Red Cross. Public submission. 2019; Curtin University Faculty of Business and Law. Public
submission. 2019.
156 Department of Primary Industries and Regional Development. Climate-ready agriculture [Internet]. Perth (WA):
Government of Western Australia; 2019 [cited 2020 Feb 11]. Available from: https://www.agric.wa.gov.au/
climate-change/climate-ready-agriculture
157 Mental Health Commission. Public submission. 2019; Curtin University Faculty of Business and Law. Public
submission. 2019.
158 Australian Institute of Health and Welfare. Australia’s health 2018. Australia’s health series no. 16. AUS 221.
Canberra (ACT): AIHW; 2018; Austin EK, Handley T, Kiem AS, Rich JL, Lewin TJ, Askland HH, et al. Drought-related
stress among farmers: findings from the Australian Rural Mental Health Study. Med J Aust. 2018; 209(4): 159-65.
159 Hanigan IC, Butler CD, Kokic PN, Hutchinson MF. Suicide and drought in New South Wales, Australia, 1970-2007.
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male farmers, place on their identity as a farmer and a breadwinner.160 It suggests that
farmers value their identity and land, and their sense of place and belonging, more than
their health. Such values and identities are being challenged because of the worsening
drought conditions for farmers.
A lived experience of the impacts of drought on mental health was provided to the Inquiry.
“Our rainfall has not reached its annual record in many years. Hence the production of our
farm has been effected [sic], particularly with regards to the number of stock we are able to
carry, our water storage capacity and the general worry of learning to manage in this evolving
environment. Also input costs have rised [sic] dramatically in conventional farming and the
net profit returns have been shrinking... Hence mental issues are rising in rural areas.”161
Aboriginal people described to the Inquiry the impact that climate change is having on
their mental health and wellbeing. Changes in the look and feel of country, and the loss
of biodiversity, are causing feelings of loss and grief. Stress and anxiety are also being felt
because of difficulties maintaining culture and traditions due to changes in natural weather
cycles, harsh weather conditions and/or inaccessibility to sacred sites and meeting places;
as well as when communities are forced to move because of extreme weather events.162

Asthma or respiratory distress triggered by bushfire smoke
As outlined in 3.2, climate change increases the risk of extreme weather events including
bushfires. Both bushfires and prescribed burns lead to outdoor smoke events and
temporary exceedances of air quality standards.
Smoke is a potent mixture of various compounds (particulates, gases and aerosols) that
can have significant health impacts for those exposed. The precise effect on an individual
will depend on the smoke composition, concentration, duration of exposure and individual
sensitivity.
The health effects of bushfire smoke are mainly mediated by suspended fine particulate
matter (PM2.5; that is, particles 2.5 micrometres or less in size), which can be deeply
inhaled, cause inflammation in the lungs and enter the bloodstream.163
Although there are set Australian standards for air quality, there is no simple safe threshold
for PM2.5 that applies to all individuals. The lower the levels overall, the better for
population health, and the lower the risk for sensitive individuals. The converse applies too.
Any change in air quality is likely to have an impact on people with pre-existing conditions,
particularly asthma and chronic lung disease. Other vulnerable groups include the elderly,
young children and pregnant women. If a smoke exposure is severe enough, even people
without prior disease may become symptomatic.
160 Professor Petra Tschakert. Public formal hearing transcript. 2019 Oct 3; Tschakert P, Barnett J, Ellis N, Lawrence
C, Tuana N, New M, et al. Climate change and loss, as if people mattered: values, places, and experiences.
WIREs Clim Change. 2017; 8: 3476.
161 Smith C. Public submission. 2019. p2.
162 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019; Aboriginal Health Council WA. Public formal hearing transcript. 2019
Nov 28; National Aboriginal Community Controlled Organisations. Public submission. 2019.
163 Porta Cubas A, Johnston F, Wheeler A, Williamson G, Cowie C, Tham R, et al. Bushfire smoke: what are the health
impacts and what can we do to minimise exposure? [Internet]. Sydney (NSW): Centre for Air Pollution, Energy
and Health Research; 2019 Dec [cited 2020 Mar 20]. Available from: https://www.car-cre.org.au/factsheets
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Professor Fay Johnston, from the Menzies Institute for Medical Research, provided the
Inquiry with WA-based research showing the health-related costs associated with air
pollution on days when air quality standards were exceeded.164 These costs were estimated
at $11.6 million per year, on average, between 2002 and 2017. Over half (51%) of the
burden was attributable to smoke from prescribed fires, 42 per cent to bushfire smoke,
and the remaining 7 per cent to other causes of air pollution. This research emphasises the
significance of this issue for WA.

Other impacts of air pollution
There are many other sources of air pollution, linked to climate change, which can have
significant health impacts. Chronic exposure to air pollution can cause and exacerbate lung
disease, cardiovascular disease (including heart disease and stroke), cancer, pregnancy
complications and the incidence of low birthweight babies.
Globally, air pollution causes almost 3 million deaths each year. As with bushfire smoke, this
is attributable to exposure to ambient fine particulate matter (PM2.5).165
Despite its reputation for good air quality overall, in comparison to mega-cities in our region
where visible air pollution is commonplace, it has been estimated that 3,000 people die
prematurely in Australia from air pollution each year.166 This is due to the lack of a ‘safe
threshold’ for air pollution exposure, referred to in the previous sub-section.
In his written submission to the Inquiry, Professor Ying Zhang from the University of Sydney
estimated metropolitan Perth had more than 300 premature deaths due to PM2.5 in 2015.167
Australia’s sources of air pollution include heavy and light vehicles, industrial emissions and
power generation, residential wood heaters, bushfires and prescribed burns and natural
dusts.
National air quality standards were set in 1998, and updated in 2016, for the seven key
pollutants to which most Australians are exposed; namely carbon monoxide, lead, nitrogen
oxide, ozone, particulate matter (PM10 and PM2.5) and sulphur dioxide.
The National Clean Air Agreement was established in 2015 and provides a framework to
help governments across Australia to identify and prioritise actions to address air quality
issues.168

164 Johnston F. Public submission. 2019.
165 World Health Organization. Ambient air pollution: a global assessment of exposure and burden of disease.
Geneva: WHO; 2016.
166 Keywood M, Emmerson K, Hibberd M. Ambient air quality: health impacts of air pollution. In: Department of
the Environment and Energy. Australia state of the environment [Internet]. Canberra (ACT): Commonwealth
of Australia; 2016 [cited 2020 Feb 15]. Available from: https://soe.environment.gov.au/theme/ambient-airquality/topic/2016/health-impacts-air-pollution
167 Zhang Y. Public submission. 2019.
168 Department of Agriculture, Water and the Environment. National Clean Air Agreement. Canberra (ACT):
Commonwealth of Australia; 2015.
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Climate change has been linked to several other environmental changes that affect air
quality and can cause respiratory health issues, including:
O

O

O

elevated levels of urban ozone during heatwaves.169 Ozone can cause coughing
and difficulty breathing, increase susceptibility to lung infections and aggravate
lung diseases such as asthma, chronic obstructive pulmonary disease, and chronic
bronchitis.170
increased exposure to mould, probably a result of more frequent or severe weather
events such as floods causing water infiltration into homes, and of increasingly
humid, damp conditions.171
stronger winds and drying conditions causing dust storms, especially in regional and
remote communities, which can exacerbate existing ear, eye and throat conditions.172

However, there is much still to be learnt and understood about the health effects of short
and long-term exposures to smoke and other forms of air pollution. Vardoulakis and
colleagues have recently outlined the benefits and drawbacks of the various risk reduction
interventions and called for further research and a national health protection strategy for
bushfire smoke. WA is well positioned to contribute to the national effort.173
The climate also plays a large role in the production and distribution of allergens including
airborne pollens, with preliminary studies showing that future projected climate conditions
may facilitate increased exposure to aero-allergens.174 This is of particular relevance in
Australia, where the prevalence of allergic diseases and asthma are among the highest in
the world.

Mosquito-borne disease
Certain mosquito species can be carriers of, and transmit, several serious diseases found in
WA including Ross River virus, Barmah Forest virus, and Murray Valley encephalitis.175
Changes to temperature, rainfall, humidity and/or tides can influence a range of conditions
affecting mosquito distribution and abundance.176
169 Department of Health. Public submission. 2019.
170 Walter C, Smith M, Ewald B, Kayak E, Winkel K, Sharma E, et al. Expert Position Statement on health-based
standards for Australian regulated thresholds of nitrogen dioxide, sulfur dioxide and ozone in ambient air
(joint statement); 2019; Environmental Protection Agency (US). Ground-level ozone pollution: health effects
of ozone pollution [Internet]. Washington (DC): EPA [cited 2020 Feb 14]. Available from: https://www.epa.gov/
ground-level-ozone-pollution/health-effects-ozone-pollution
171 Department of Health. Public submission. 2019; Aboriginal Health Council of WA. Public submission. 2019; WA
Country Health Service. Public submission. 2019; Shire of Serpentine-Jarrahdale. Public submission. 2019.
172 Aboriginal Health Council of WA. Public submission. 2019; Australian Health Promotion Association WA. Public
submission. 2019; Lyttle H. Public submission. 2019; Department of Health. Climate Health WA Inquiry Public
forums summary report. Perth (WA): Government of Western Australia; 2019.
173 Vardoulakis S, Jalaludin BB, Morgan GG, Hanigan IC, Johnston FH. Bushfire smoke: urgent need for a national
health protection strategy. Med J Aust [Internet]. 2020 Feb [cited 2020 Mar 14]. Available from:
https://doi.org/10.5694/mja2.50511
174 Beggs P. Climate change and allergy in Australia: an innovative, high-income country, at potential risk. Public
Health Res Pract [Internet] 2018 Dec [cited 2020 Mar 20]; available from: https://doi.org/10.17061/phrp2841828
175 WA Country Health Services. Public submission. 2019; Department of Health. Statewide notifiable diseases
weekly report [Internet]. Perth (WA): Government of Western Australia [cited 2020 Feb 14]. Available from:
https://ww2.health.wa.gov.au/Articles/F_I/Infectious-disease-data/Statewide-notifiable-diseases-weekly-report
176 Department of Health. Public submission. 2019; Zhang Y. Public submission. 2019; Bloomfield L. Public
submission. 2019.
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Climate change is altering the liveable range for such mosquitoes, and in some cases
exacerbating the risk and burden of the viruses they transmit.177
Above average rainfall or flooding events, coupled with warmer weather, can create ideal
conditions for mosquito breeding, increasing the risk of disease outbreaks. For example, the
Chief Health Officer of Victoria told the Inquiry that flooding in Victoria in 2016-17 caused
the largest outbreak of Ross River virus since 1993, with 1,974 human cases reported,
compared to the historical mean of 204 cases per year.178
Any shift in mosquito-borne diseases caused by climate change will not be uniform
across WA.
Complex systems influence the potential for disease outbreaks, and local conditions may
either enhance or inhibit disease transmission. For example, mosquito-borne disease
patterns may be affected by inadequate maintenance of water tanks (promoted or in some
cases mandated in response to extended drought), open storage of water for irrigation or
other purposes and a decrease in biodiversity (affecting species that kill mosquitoes).
There is a strong record of excellence in mosquito control in Western Australia, with a small
team of medical entomologists in the Environmental Health Directorate in WA Department
of Health working closely with colleagues in local government to control mosquito
populations.179
Dengue viruses and malaria parasites were active in WA in the past, but those diseases have
not been locally acquired for decades. All current diagnosed cases in WA were acquired
overseas.
Public health programs have kept the mosquito vectors of dengue and malaria under
control in WA, but our vulnerability is increasing again due to changes in climate, water
management (particularly storage) practices, and travel and trade.
Internationally, Dengue Fever has increased 30-fold in the last 50 years, and 75 per cent
of those exposed to this mosquito-borne disease live in the Asia-Pacific Region.180 WA is
vulnerable to importation of dengue mosquitoes from overseas through planes and airports
in particular. Over 40 interceptions of dengue mosquitoes were made at Perth airport
between 2014 and 2016 and required the application of a great deal of expert resources to
prevent the mosquitoes re-establishing in WA.181

177 Littlejohn M, Coleman M, Bos A, Fisher J, Button J, Armstrong F, et al. From Townsville to Tuvalu: health and
climate change in Australia and the Asia Pacific region. Melbourne (VIC): Global Health Alliance Australia; 2019.
178 Chief Health Officer Victoria. Public submission. 2019.
179 Department of Health. Public submission. 2019.
180 National Geographic. Climate change – how to live with it: health risks [Internet]. Washington (DC): National
Geographic Society [cited 2020 Feb 27]. Available from: https://www.nationalgeographic.com/climate-change/
how-to-live-with-it/health.html
181 Personal communication, Dr Mike Lindsay. 2019.
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Other infectious diseases
Increased temperatures and heatwaves affect salmonella infections and can lead to an
increase in gastroenteritis presentations,182 particularly when food is not kept chilled.183
Heavy rainfall has also been found to be the cause of a water contamination issue that led
to nearly 5,500 people falling ill with gastroenteritis in Havelock North, New Zealand.184
Some examples of other infectious diseases that have been linked to increased
temperatures in the Pilbara, identified by the WA Country Health Service, include cases of
bacterial build-up such as rotavirus in swimming pools, and more frequent diseases of the
soil such as melioidosis, which have historically occurred only infrequently.185

Food quality and security
Good nutrition is one of the most effective ways to decrease the burden of many diseases
and their associated risk factors. Access to good nutrition in a community is heavily
dependent on food availability and affordability. The impacts of climate change on primary
production of food are likely to impact both of these factors, thereby contributing to food
insecurity.
In section 3.2, the impacts of climate change on agricultural production are described,
as well as how climate change is affecting marine food sources, threatening fisheries and
aquaculture. Biodiversity loss is also affecting animal and plant populations traditionally
used by Aboriginal communities as food sources. These issues can lead to increases in food
prices, and reduce the availability of fresh, nutritious foods.
In addition to affecting the amount of food that can be produced, climate change is
decreasing the nutritional value of staple crops across the globe.186 In fact, increases
in greenhouse gases have been directly linked with reductions in the protein and
micronutrient concentration of plant crops.187
The WA Department of Health told the Inquiry that a decrease in the availability and
affordability of fresh food is known to deter healthier food choices by individuals. Cheap,
processed, energy-dense and nutrient-poor foods will likely dominate the food supply –
which is already distorted toward processed foods – as fresh produce becomes scarcer and
more expensive.188
A global decrease in the supply of fresh, nutritious food will have serious implications
for food security, nutrition and the prevention of chronic diseases. It is likely to further
exacerbate current global trends in malnutrition, including overweight and obesity.

182 Doctors for the Environment Curtin committee. Public submission. 2019.
183 WA Country Health Service. Public submission. 2019; Shire of Serpentine-Jarrahdale. Public submission. 2019.
184 Government Inquiry into Havelock North Drinking Water. Report of the Havelock North Drinking Water Inquiry:
stage 2. Auckland (NZ): Department of Internal Affairs; 2017.
185 WA Country Health Service. Public submission. 2019.
186 Littlejohn M, Coleman M, Bos A, Fisher J, Button J, Armstrong F, et al. From Townsville to Tuvalu: health and
climate change in Australia and the Asia Pacific region. Melbourne (VIC): Global Health Alliance Australia; 2019.
187 Food and Agriculture Organization of the United Nations. Climate change and food systems: global
assessments and implications for food security and trade. Rome: FAO; 2015.
188 Department of Health. Public submission. 2019.
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Those at greatest risk of food insecurity are Aboriginal people, people with culturally and
linguistically diverse backgrounds, single parent households, the unemployed, low-income
earners, the homeless, rental households, young people, the elderly, and frail and socially
isolated people.189
The Inquiry heard that food security is a particularly critical issue for vulnerable Western
Australians, with food insecurity exacerbated by poverty, poor housing, increased costs
of living, lack of transport, geographic isolation, poor food literacy and low educational
attainment.190
The impacts of reduced availability of high-quality food for regional and remote
communities were made repeatedly at the Inquiry’s public forums, where access to healthy,
affordable food is already a challenge for communities.191 WA data shows that in remote
communities, fresh produce is already scarce, is often of poor quality, and is significantly
more expensive than in metropolitan areas due to transport costs.192

Water quality and security
Water quality and the management of water resources affect almost all aspects of the
economy, including energy, manufacturing and agriculture. It also affects domestic drinking
water supply and sanitation, which have clear links to health.193
The environmental impacts of climate change on rainfall patterns are described in section
3.2, as well as the subsequent water quality and security challenges for WA.
Declining rainfall and run-off in the South West of WA led to the Water Corporation releasing
a 50-year plan in 2009, Water Forever: Towards Climate Resilience, to drought-proof Perth
and ensure an adequate drinking water supply in the long term.
The WA Department of Health has played a critical regulatory, scientific and technical
support role to the expanding Water Corporation groundwater replenishment scheme, a
water recycling process that pumps purified wastewater deep underground to recharge the
aquifers underlying Perth.194 This has significant environmental benefits and decreases WA’s
reliance on more energy intensive sources of water such as desalination plants.

189 Rosier K. Food insecurity in Australia: what is it, who experiences it and how can child and family services
support families experiencing it? Southbank (VIC): Australian Institute of Family Studies; 2011.
190 WA Council of Social Services. Public formal hearing transcript. 2019 Dec 12; Department of Health. Public
submission. 2019.
191 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
192 Pollard CM, Savage V, Landrigan T, Hanbury A, Kerr D. Food access and cost survey 2013 report. Perth (WA):
Department of Health; 2015; Pollard CM, Landrigan TJ, Ellies PL, Kerr DA, Lester ML, Goodchild SE. Geographic
factors as determinants of food security: a Western Australian food pricing and quality study. Asia Pac J Clin
Nutr. 2014; 23(4): 703-13.
193 UN-Water. Climate change adaptation: the pivotal role of water policy brief [Internet]. Geneva: United Nations;
2010 [cited 2020 Feb 15]. Available from: https://www.unwater.org/publications/climate-change-adaptationpivotal-role-water/
194 World Health Organization. Potable reuse: Guidance for producing safe drinking-water. Geneva: WHO; 2017.
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Water quality and water availability were issues raised at several public forums in WA,
especially in relation to small towns and remote Aboriginal communities.195 In particular,
reduced availability can adversely affect the delivery of key health services such as renal
dialysis, which depend on a reliable supply of good quality water for its effectiveness.
Climate change is predicted to increase the severity, frequency and intensity of bushfires
in forested areas of Australia. Bushfires can have a significant impact on water quantity
and quality if they occur in surface water catchments. Run-off of ash and fire debris can
contaminate water supplies, the availability of water that can be harvested is likely to
decrease because of changes to catchment vegetation after the fire, and vital water supply
infrastructure can be directly damaged or destroyed by the fire.196
Climate change is also likely to increase the occurrence, severity, duration and impact of
harmful (toxic) algal blooms in fresh, marine, and brackish waters in and around WA, mostly
due to higher temperatures of the water at and near the surface of the water body. There
are other causes of harmful algal blooms, but it is generally agreed that the public health,
recreation, tourism, fishery, aquaculture, and ecosystem impacts from harmful algal blooms
have all increased over the past several decades at least in part due to climate change.197

Population displacement
Climate change can cause displacement of people across the globe, particularly from
places that are experiencing water shortages or food insecurity.
The Australian Red Cross spoke to the Inquiry at a formal hearing about the work of the Red
Cross and Red Crescent Climate Centre, which was established in 2002. Climate change
can act as a threat, risk or force multiplier for violent conflict in fragile states and the
International Committee of the Red Cross is having to actively consider the humanitarian
implications of intersecting climate and conflict risk.198
Previously, the term ‘climate refugees’ was mostly used to refer to the displacement or
migration of people from other countries, some of whom are now residents or citizens of
Australia. But over the last summer, Australia has seen whole communities destroyed by
bushfire, with forced relocation for many families.
Water scarcity can also lead to some remote communities in Australia, particularly small
Aboriginal communities, becoming unviable, and subsequent displacement of the local
population. This is also an example of how climate change contributes to the trend towards
urbanisation.

195 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
196 Chief Health Officer Victoria. Public submission. 2019.
197 Gobler CJ. Climate change and harmful Algal blooms: insights and perspective. Harmful algae [Internet]. 2019
Dec [cited 2020 Feb 14]. Available from: https://doi.org/10.1016/j.hal.2019.101731
198 Australian Red Cross. Public formal hearing transcript. 2019 Dec 5; Peters K, Mayhew L, Slim H, van Aalst M,
Arrighi J. Double vulnerability: the humanitarian implications of intersecting climate and conflict risk. Working
paper 550. London: ODI; 2019.
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4.2 Public awareness of links between climate change and health
In 2020, awareness about climate change among the Western Australian community is high.
The topic has been gaining increasing levels of attention for many years, and 2019 saw
heightened levels of international, national and local attention to this issue.
Globally, several notable figures and organisations regularly made headlines, demanding
action to address climate change and organising mass strikes and protests such as the
School Strike for Climate.
Closer to home, unprecedented extreme weather events such as Australia’s bushfire crisis
of summer 2019 brought climate change and its impacts into sharp focus for the public.
The bushfires, which devastated many communities and saw a massive international
outpouring of grief and support for those affected, has made the “future” impacts of climate
change today’s reality.
More than three quarters of Australians agree that climate change is occurring and concern
about the impacts of climate change is on the rise.199
However, while awareness of climate change and its environmental impacts has increased,
the links to health are, for most, less clear. This was observed through the Inquiry’s public
consultation process,200 and has also been reported in other Australian studies.201
The Lancet Countdown identified that media is central to public understanding of climate
change and provides a key resource to engage people in climate change discourse and
assess the actions of governments. However, it noted that media coverage about health
and climate change in Australia continues to be modest by comparison with the levels of
coverage in other countries, and media coverage has been on episodic events rather than
sustained climate change and health information.202
Ms Fiona Armstrong highlighted the historic lack of awareness of the link between climate
change and health at the Climate and Health Alliance (CAHA) formal hearing. She noted that
CAHA was founded in 2010 as a result of a shared concern regarding the health impacts of
climate change, and the fact that health was missing from the climate conversation.
However, she felt that awareness is growing, stating that in some ways, this is “related to
people’s direct experience of changing weather patterns and more extreme events, which is
making them pay more attention. I think it’s also due to the social changes that are brought
about by so many people, people getting involved in public demonstrations. Things like the
children’s strike, I think, has galvanised people, not just young people, but they are visible in a
way that I think probably is quite unprecedented in human history.” 203

199 Merzian R, Quicke A, Bennett E, Campbell R, Swann T. Climate of the nation 2019: tracking Australia’s attitudes
towards climate change and energy. Canberra (ACT): The Australia Institute; 2019.
200 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government
of Western Australia; 2019; Department of Health. Climate Health WA Inquiry targeted workshops summary
report. Perth (WA): Government of Western Australia; 2019.
201 Sustainability Victoria. Climate change and health – do people understand the link? Melbourne (VIC):
Sustainability Victoria; 2019.
202 Beggs PJ, Zhang Y, Bambrick H, Berry HL, Linnenluecke MK, Trueck S, et al. The 2019 report of the MJA-Lancet
Countdown on health and climate change: a turbulent year with mixed progress. Med J Aust. 2019; 211(11): 490-91.
203 Climate and Health Alliance. Public formal hearing transcript. 2019 Dec 5. p3.

49

Throughout the Inquiry, people discussed how the Inquiry was the catalyst for them to
understand the link between climate change and human health. It was also strongly
emphasised throughout the consultation processes that education campaigns are required
to make this link clear for the public (see section 9.4).

4.3 Vulnerability
Whether or not a person is exposed to a climate-related health risk, or experiences an
adverse outcome because of that exposure, depends on a complex set of factors often
referred to as vulnerability.
The Inquiry heard about the concept of vulnerability from several witnesses and
acknowledges that definitions and how the term is used can differ across disciplines.204 For
the purposes of this report, vulnerability will refer to the characteristics of an individual,
community or system that make them more likely to be adversely impacted by climate
change. These characteristics can include social and demographic factors, such as age and
level of wealth, as well as other features of people and places, such as access to services,
the state of local infrastructure and the surrounding environment. Many individuals
and communities will face a combination of factors which contribute to their level of
vulnerability.205
The World Health Organization stated in a special report for the UNFCCC that while
everyone will be affected by climate change, the poorest and most vulnerable populations
will suffer the greatest health impacts,206 and in their submission to the Inquiry the
University of Western Australia noted that vulnerability is particularly high “among people
and sectors that have been systematically disadvantaged”.207

Exemplar: Australian Vulnerability Profile
A national project, coordinated by the
National Disaster Resilience Taskforce, which
explores what makes Australia systematically
vulnerable to climate change and how we can
move from vulnerability to resilience.210

Many witnesses discussed the need to have a better local
understanding of who is the most vulnerable to the health
impacts of climate change and why. Witnesses agreed
that this information is essential to improve health service
planning, target public health activities and proactively
address the needs of the community.208 Collaboration
with key government agencies, including education,
disability services and community development is also
critical.209 Further information on how to systematically
assess vulnerability is provided in section 8.5.210

204 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3; Curtin University.
Public formal hearing transcript. 2019 Oct 3; Professor Petra Tschakert. Public formal hearing transcript. 2019
Oct 3; State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14.
205 Professor Petra Tschakert. Public formal hearing transcript.
206 World Health Organization. COP24 special report: health and climate change. Geneva: WHO; 2018.
207 University of Western Australia. Public submission. 2019. p5.
208 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3; East Metropolitan
Health Service. Public formal hearing transcript. 2019 Oct 31; Department of Health. Public formal hearing
transcript. 2019 Dec 12; FrontierSI. Public submission. 2019; University of Western Australia. Public
submission. 2019.
209 University of Western Australia. Public submission. 2019. Curtin University WHO Collaborating Centre on
Environmental Health Impact Assessment. Public submission. 2019.
210 Department of Fire and Emergency Services. Public submission. 2019.
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Evidence submitted to the Inquiry identified the following groups in WA as having specific
vulnerabilities. However, the Inquiry also heard that vulnerability is not static and will
change over time.211 In their submission to the Inquiry, the Cooperative Research Centre
for Water Sensitive Cities noted that climate change will also likely result in emerging
vulnerable population groups.212

Children and youth
In 2019 the Lancet Countdown, an international, multidisciplinary collaboration which
studies the impacts of climate change on health, explicitly focussed on the future of a child
born today in recognition that across the world, children are among the worst affected by
climate change.213
Research indicates that approximately 90 per cent of the disease burden associated with
climate change is borne by children.214
The Inquiry heard that this is partly due to longer, cumulative exposure but also because
children are particularly vulnerable to the impacts of climate change as their physiological
systems develop. Exposure during this critical period can increase the risk of chronic illness.
Telethon Kids Institute provided the Inquiry with the following example:
“..we know that if infants and young children are exposed to air pollution of any kind, traffic
pollution would be one example, that because of the impact that has both on their immune
system and on their respiratory system, they are at increased risk of developing asthma over
whatever other risks they may have associated with their own family and genetic risks”.215
In addition to their physiological systems, the brains of children and teenagers continue to
develop into their mid-twenties. As a result, they can be more susceptible to stressors and
are also less likely to have developed relevant coping mechanisms.216
The Inquiry heard from young people who have high levels of concern and anxiety about
climate change and what their future will look like.217
“I’m 8 years old and I think climate change is a big problem. The WA Government needs to stop
climate change because otherwise future generations might not have a future”.218

211 State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14; Professor Petra
Tschakert. Public formal hearing transcript. 2019 Oct 3.
212 CRC for Water Sensitive Cities. Public submission. 2019.
213 Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Belesova K, Boykoff M, et al. The 2019 report of the Lancet
Countdown on health and climate change: ensuring that the health of a child born today is not defined by a
changing climate. Lancet. 2019; 394: 1836-78.
214 Sheffield PE, Landrigan PJ. Global climate change and children’s health: threats and strategies for prevention.
Environ Health Perspect. 2011; 119(3): 291-98.
215 Telethon Kids Institute. Public formal hearing transcript. 2019 Oct 17. p2.
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The Commissioner for Children and Young People told the Inquiry that children place a high
value on their physical environment,219 and a report prepared
for the Commissioner outlined a clear relationship between
exposure to nature and green spaces and improved mental
“Children form 25 per cent of the
health in children.220
Western Australian population but
In recognition that children and young people today will need to
account for 100 per cent of its future”222
be increasingly resilient to adapt to a rapidly changing climate
Dr Aresh Anwar
and environment, the Australian Psychological Society has
published a series of guidance materials to help parents develop
their child’s skills and capabilities in this context.221 222

People with pre-existing medical conditions including disability
The Inquiry heard that people with pre-existing medical conditions or a disability were
particularly vulnerable to the impacts of climate change.
People with Disabilities, the peak disability consumer advocacy body in WA, noted that this
cohort is more likely to be reliant on technology, prescription medicine and specialised
medical equipment which can restrict their capacity to respond quickly to extreme weather
events or natural disasters.223
They also advised the Inquiry that individuals with disabilities which affect their ability
to regulate body temperature will face increased risks in a climate with more extremes in
temperature. Risks include failure of energy supplies that power essential equipment, and
lead to increased utility bills and other costs.

Women
The World Health Organization has identified several important gender differences in
vulnerability to climate change. Overall, extreme weather events kill more women than
men, and the role of women as mothers and carers often places extra burden on them
during such events.224
The period during and after extreme weather events can present several challenges for
women, with evidence that they are at increased risk of domestic and family violence,225
have reduced access to contraceptives and maternal health services, and encounter
economic difficulties, particularly in single parent households.226
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of children and young people discussion paper. Perth (WA): Commissioner for Children and Young People
Western Australia; 2019.
221 Australian Psychological Society. Climate change [Internet]. Melbourne (VIC): APS [cited 2020 Feb 12]. Available
from: https://www.psychology.org.au/for-the-public/Psychology-topics/Climate-change-psychology
222 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31. p6.
223 People with Disabilities. Public submission. 2019.
224 World Health Organization. Gender, Climate Change and Health. Geneva: WHO; 2014.
225 Parkinson D, Zara C. The hidden disaster: domestic violence in the aftermath of natural disaster. AJEM. 2013;
28(2): 28-35.
226 World Health Organization. Gender, Climate Change and Health. Geneva: WHO; 2014.
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Submissions to the Inquiry also identified other, climate-related vulnerabilities specific to
women.227 For example, women are not able to regulate body temperature as efficiently
when pregnant, and this has been associated with preterm birth and other pregnancy
complications.228 Lactating women also require more drinking water during hot periods as
breastfeeding is extremely dehydrating.

Older people
In their submission to the Inquiry, the WA Aged Care Network Expert Reference Group stated
that older individuals, particularly those with pre-existing chronic health conditions, are
more vulnerable to the effects of temperature extremes, and cited research demonstrating
that Western Australians aged over 60 are more likely to attend Emergency Departments
during heatwaves.229
In the summer of 2003, it is estimated that more than 70,000 additional deaths occurred
due to heatwaves across Europe, many of them isolated elderly citizens.230
The Reference Group also advised the Inquiry that older people have increased rates of
injury during extreme weather events, are less able to mobilise if required, and are more
susceptible to infections and chronic disease in the aftermath.231

People from culturally and linguistically diverse backgrounds (CaLD)
In September 2019, an article was published on the SBS website entitled ‘Some of
Australia’s migrant communities say they feel left out of the climate conversation’. It
described a meeting in Sydney between leaders of various faith communities and pointed
out the lack of diversity and limited representation in the climate change conversation.232
One person quoted said ‘Climate change is not a middle class, white person issue. It is an
issue confronting everyone’.
Challenged by this article, the Inquiry sought advice and held a public forum for
multicultural communities in WA to discuss how climate change impacts them. Attendees
discussed how migrants are often unfamiliar with local hazards, including heatwave
and extreme weather events. They may also not have access to information, community
networks or financial resources, which can impact their capacity to prepare and respond.
Participants at the forum advised the Inquiry that community education is essential, and
that organisations should consider the use of interpreters, trusted community members
(including health professionals, school teachers and spiritual leaders) and simple visual
227 Green D. Public submission. 2019; Australian Red Cross. Public submission. 2019; Doctors for the Environment.
Public submission. 2019; Edith Cowan University. Public submission. 2019; Child and Adolescent Health
Services. Public submission. 2019.
228 Barreca and Schaller. The impact of high ambient temperatures on delivery timing and gestational length. Nat
Clim Chang. 2020; 10(1): 77-82.
229 WA Aged Care Network Expert Reference Group. Public submission. 2019; Xiao J, Spicer T, Jian L, Yun GY, Shao
C, Nairn J, et al. Variation in population vulnerability to heat wave in Western Australia. Front Public Health.
2017; 5(64): 1-10.
230 Robine JM, Bheung SLK, Le Roy S, Van Oyen H, Griffiths C, Michel JM, et al. Death toll exceeded 70,000 in
Europe during the summer of 2003. C R Biologies. 2008; 331(2): 171-78.
231 WA Aged Care Network Expert Reference Group. Public submission. 2019.
232 Dabbagh O. Some of Australia’s migrant communities say they feel left out of climate conversation. SBS News
[Internet]. 2019 Sep 29 [cited 2020 Feb 12]. Available from: https://www.sbs.com.au/news/some-of-australia-smigrant-communities-say-they-feel-left-out-of-climate-conversation

53

graphics to communicate clear messages about climate-related risks with culturally and
linguistically diverse groups.233 This is explored further in section 9.1.
Additional information provided to the Inquiry from this forum can be found on the
Inquiry’s website.

Low income earners and people experiencing homelessness
Ms Louise Giolitto, CEO of the WA Council of Social Service (WACOSS) told the Inquiry at
a public formal hearing that people living in poverty are among the most vulnerable in
society, with the fewest protections and limited access to resources to adapt to the impacts
of climate change.234
Individuals who are homeless have a high level of exposure to extreme weather events and
face significant risks associated with chronic heat stress.235
People experiencing homelessness, from sleeping on the street through to couch surfing,
are already under significant stress from difficult living conditions and many are already
living with pre-existing mental and physical health conditions. Extended periods of extreme
heat can exacerbate these conditions.
In addition, the Social Justice Commission of the Uniting Church told the Inquiry that
the homeless are unable to escape the heat and access cooler shelters such as libraries,
swimming pools and shopping centres. “... summer is our busiest time. It’s a more complex
time, people are trying to escape out of heat to air conditioning ... shopping centres, other
places that we escape to on a hot day, they’re usually asked to leave”.236
Several social services informed the Inquiry that they are concerned about the potential for
increased demand for their services as the climate changes, with many already operating at
capacity.237
WACOSS advised the Inquiry that low-income households, particularly those in rental
accommodation, were also vulnerable to the rising costs of energy which affects their ability
to afford amenities such as air-conditioning. Expenditure on energy comprises a higher
proportion of income and is often compounded by increased energy use due to the lack of
appropriate insulation and energy efficient appliances in many public housing buildings.238
A study by the Bankwest Curtin Economics Centre showed that over half of low-income
households will turn off cooling devices to save money.239

233 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
234 WA Council of Social Services. Public formal hearing transcript. 2019 Dec 12.
235 Australian Red Cross. Public submission. 2019; WA Council of Social Services. Public formal hearing transcript.
2019 Dec 12.
236 Uniting Church. Public formal hearing transcript. 2019 Oct 31. p6.
237 Uniting Church. Public formal hearing transcript. 2019 Oct 31; WA Council of Social Services. Public formal
hearing transcript. 2019 Dec 12.
238 Australian Red Cross. Public submission. 2019; Social Justice Commission of the Uniting Church. Public
submission. 2019; WA Council of Social Service. Public submission. 2019.
239 Bankwest Curtin Economics Centre. Energy Poverty in Western Australia: a comparative analysis of drivers and
effects. Perth (WA): BCEC; 2016
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Concessional arrangements provided for medical cooling were not considered adequate to
address the health risks for those reliant on air-conditioning to regulate temperature.240 The
Social Justice Commission of the Uniting Church also noted that high utility prices can lead
to homelessness, with rent arrears the most common reason for eviction.241
Further evidence submitted to the Inquiry is provided in the targeted workshop summary
report which is available on the Inquiry website.242 243

Exemplar: Affordable green energy for low-income households
“The ability to access technologies like rooftop solar is also not equal, where many on lower incomes or in
rental housing have fewer opportunities to benefit from the reduced consumption that solar can provide.
As a result, increases in utility costs tend to have a disproportionate impact on those households”.242
The Inquiry was told of several programs in the eastern states that provide low income households with
support to become more energy efficient including the Tasmanian Energy Efficiency Loan Scheme, the
Victorian Upgrades program, the Health Homes program and the NSW Climate Change Fund, which could
be a model for WA.243

Aboriginal population
Aboriginal people already experience higher rates of ill-health than non-Aboriginal Western
Australians and climate change will further elevate these health risks.244
The Aboriginal Health Council of Western Australia (AHCWA), the peak body for WA
Aboriginal Community Controlled Health Services, presented the Inquiry with a painting
which illustrates what climate change means for Aboriginal people (see Figure 13).

240 People with Disabilities WA. Public formal hearing transcript. 2019 Dec 5; WA Council of Social Services. Public
submission. 2019.
241 Uniting Church. Public formal hearing transcript. 2019 Oct 31.
242 WA Council of Social Services. Public formal hearing transcript. 2019 Dec 12. p6.
243 WA Council of Social Services. Public formal hearing transcript. 2019 Dec 12.
244 Department of Health. Public submission. 2019; Maar Kookjal. Public submission. 2019.

55

Figure 13: Painting representing Aboriginal experience of climate change.
Artist: Ms Ronda Clarke
In their opening statement, they observed that Aboriginal people have had a close
connection to the land, sea and community for over sixty thousand years, and that climate
change will impact on all elements of their culture, people and communities. This includes:
O

cultural laws and customs, including locations of burial grounds and other sacred
sites

O

loss of traditional bush medicines and bush tucker as biodiversity decreases

O

access to and use of the land for traditional hunting, ceremonies and meeting places

O

displacement from their home due to extreme weather events.245

AHCWA advised the Inquiry that Western and Aboriginal concepts of health are
fundamentally different. Aboriginal health service providers use a holistic model of care
with equal consideration given to non-physical elements of health including family,
language, community and country as well as cultural, spiritual and emotional elements.
At an Aboriginal engagement forum in Broome, attendees spoke to the Inquiry about
their “liyan”, a Yawuru concept that means spirit or wellbeing, being stressed by changes
in the environment. Therefore, climate change can be seen to present multiple threats to
Aboriginal people’s wellbeing.

245 Aboriginal Health Council WA. Public formal hearing transcript. 2019 Nov 28.
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In a conversation with Aboriginal community members and organisations at a workshop
in Perth, the Inquiry heard that “it is important to recognise that climate change started for
Aboriginal people at colonisation”.246 Further to that observation, the submission from the
National Aboriginal Community Controlled Health Organisations outlined how existing
inequities linked to the legacy of colonisation and subsequent government policy will
compound the impacts of climate change for Aboriginal people and has reduced their
capacity to adapt.247
Equally, Aboriginal people have a strong history of stewardship, resilience and adaptation,
which is discussed further in section 9.5. Indigenous knowledge is critical to ecological
science and the IPCC Global Warming of 1.5°C special report stresses the importance of
strengthening the capacity of Indigenous peoples and local communities for climate
action.248
Further information and perspectives provided by Aboriginal community members and
organisations who attended the Aboriginal engagement workshops across WA is available
on the Inquiry website.

Outdoor workers and farming communities
Outdoor workers in WA, including farmers, station hands, construction workers and miners,
are particularly vulnerable to extreme weather conditions and heat. Outdoor workers are
also more likely to work long shifts (12 hours) as well as multiple, consecutive days.249
A study of workers’ compensation claims during heatwaves across three Australian cities,
including Perth, found that work-related injuries and illnesses increased during moderate
and high-severity heatwaves.250
The Lancet Countdown identified that in 2018 just over 1.35 million hours of labour were
lost due to heat in agricultural, industry and service sectors in Australia, and this has been
an increasing trend since 2000.251
The Department of Mines, Industry Regulation and Safety submitted to the Inquiry that they
have developed a series of recommendations and associated guidance material to manage
and prevent heat stress following two heat-related fatalities on mine sites in five years.252

246 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
247 National Aboriginal Community Controlled Health Organisation. Public submission. 2019.
248 IPCC. Global Warming of 1.5°C. An IPCC Special Report on the impacts of global warming of 1.5°C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable development, and efforts to eradicate poverty.
Geneva: In press; 2018.
249 Maritime Union of Australia. Public submission. 2019.
250 Varghese BM, Barnett AG, Hansen AL, Bi P, Nairn J, Rowett S, et al. Characterising the impact of heatwaves on
work-related injuries and illnesses in three Australian cities using a standard heatwave definition – Excess Heat
Factor (EHF). J Expo Sci Environ Epidemiol 2019; 29: 821-30.
251 Beggs PJ, Zhang Y, Bambrick H, Berry HL, Linnenluecke MK, Trueck S, et al. The 2019 report of the MJA-Lancet
Countdown on health and climate change: a turbulent year with mixed progress. Med J Aust. 2019; 211(11):
490-91.
252 Department of Mines, Industry Regulation and Safety. Public submission. 2019.
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The Inquiry heard that variable rainfall and extended dry conditions across much of the
State has impacted the production and profitability of many Western Australian farms.
Multiple submissions to the Inquiry highlighted the impact that extended drought has on
farming families and their local communities, with increased workload, stress and social
isolation contributing to poor mental health outcomes, as described in section 4.1.253
Attendees at regional forums in the Wheatbelt and Midwest advised the Inquiry that
everything in agricultural regions is indirectly impacted by farming, so the effects of any
downturn affect the whole community.254
The Australian Red Cross advised the Inquiry that it is important to assist individuals and
communities through existing support services, which in many rural regions will be primary
health care services.255 256

“The team is having to conduct their outreach work to communities much earlier in the day. During periods of
extreme heat, they are unable to visit communities in places such as the Western Desert” – senior Aboriginal
mental health worker in the Pilbara as told to the Inquiry by Health Services Union at a formal hearing.256

People living in rural and remote regions
The Inquiry conducted public forums in all regional centres of WA and heard that people
living in rural and remote regions of WA face additional challenges in the context of a
changing climate because of their relative isolation and low population numbers spread
over large geographic areas.257
These challenges include reduced access to services and infrastructure, particularly during
emergencies and times of disaster, as well as limited capacity to rebuild in the aftermath.
Attendees told the Inquiry that this is often exacerbated when communities are hit by
another extreme weather event during the recovery phase.
The increased costs associated with constructing and maintaining climate-resilient
buildings and facilities in remote parts of the State was raised at several forums.

253 Australian Health Promotion Association WA. Public submission. 2019; Australian Red Cross. Public
submission. 2019; Department of Primary Industries and Regional Development. Public submission. 2019;
University of Western Australia. Public submission. 2019.
254 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
255 Australian Red Cross. Public submission. 2019.
256 Health Services Union WA. Public formal hearing transcript. 2019 Dec 5. p4.
257 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
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Case study: Tropical cyclones in the Kimberley
Between late December 2017 and mid-February 2018, the Kimberley region of Western Australia
experienced strong winds, record rainfall and flooding caused by a tropical low and three tropical
cyclones. The sequence of events caused extensive damage to roads and air strips, with transport links
between towns destroyed. The major regional town of Broome was inaccessible for several days while
the Aboriginal communities of Bidyadanga and Beagle Bay were isolated for over 2 months. Residents
in remote parts of the State had to be evacuated and local service providers arranged air and boat
transportation for the delivery of food, medicines and other supplies as well as medical professionals
to provide health care. Hundreds of homes and businesses lost power which led to spoiled food and
medications. The stress and uncertainty of these events has significant impacts on the social and
emotional wellbeing of the communities involved, as well as significant financial costs.

People living in urban areas
Many stakeholders identified that cities and urban environments are vulnerable to the
‘urban heat island effect’, which occurs when a city experiences much warmer temperatures
than nearby rural areas.258
This happens because of how the built environment absorbs and traps heat. Many of
the materials used in city buildings (e.g. steel, brick, concrete) trap heat during the day
and release it more slowly at night compared with natural vegetation. As a result, the
temperature can be several degrees higher in the city than the surrounding countryside at
night, which can lead to an increase in heat-related illness and aggravate existing health
conditions.259

late afternoon / evening
temperature °C

Trees, green spaces and natural vegetation can help reduce the urban heat island effect by
shading building surfaces, deflecting radiation from the sun, and releasing moisture into the
atmosphere.
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Figure 14: Urban heat island effect
258 City of Cockburn. Public submission. 2019; City of Swan. Public submission. 2019; North Metropolitan
Health Service. Public submission. 2019; University of Western Australia. Public submission. 2019; WA Local
Government Association. Public submission. 2019.
259 Amati M, Boruff B, Caccetta P, Devereux D, Kaspar J, Phelan K, et al. ‘Where should all the trees go?’
Investigating the impact of tree canopy cover on socio-economic status and wellbeing in LGA’s. Sydney (NSW):
Hort Innovation; 2017.
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In WA, 24 per cent of urban local governments have seen an increase in hard surfaces, while
at the same time 52 per cent of local governments have seen a decrease in shrubs and
41 per cent have experienced significant loss in tree canopy.260
Research has shown that heat islands are more likely to be found in areas of socioeconomic
disadvantage. At a public forum with residents from multicultural backgrounds, attendees
discussed how the eastern suburbs of Perth have a very dry, harsh environment which can
affect mental health, social cohesion and “make you feel really poor”.261

Prison population
The Health Consumers Council raised concerns to the Inquiry about the vulnerability of
prisoners to extreme temperatures, especially heat. Inspection of WA prisons by the Office
of the Inspector of Custodial Services recorded temperatures of up to 50°C in summer and
noted that cells are generally not air-conditioned.262
Prisoners are particularly at risk for temperature-related illnesses due in part to their poorer
health status as well as their limited capacity to seek cooler environments.
While newer prisons are being designed to consider climate extremes, older facilities are
often ill-equipped to tolerate extreme temperatures.

Emerging vulnerable groups
Volunteers and first responders play a crucial role helping WA communities in times of
emergency and disaster. They are deployed to support emergency management activities,
provide community outreach and assist in the recovery phase.
Concerns were raised to the Inquiry about the vulnerability of volunteers and first
responders as climate change leads to an increase in the frequency and severity of extreme
weather events and natural disasters such as bushfires.263 This could lead to volunteers
being exposed to increased risk of fatigue, post-traumatic stress and other mental health
concerns, injury and even death.
Furthermore, organisations are starting to find it challenging to attract volunteers, with an
ageing population and fewer people able or willing to devote time contributing to a decline
in volunteer numbers.264
The Australian Red Cross submitted to the Inquiry that volunteer resourcing models will
need to adapt to the challenges of climate change.265

260 Amati M, Boruff B, Caccetta P, Devereux D, Kaspar J, Phelan K, et al. ‘Where should all the trees go?’
Investigating the impact of tree canopy cover on socio-economic status and wellbeing in LGA’s. Sydney (NSW):
Hort Innovation; 2017.
261 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
262 Office of the Inspector of Custodial Services. Thermal conditions of prison cells. Perth (WA): Government of
Western Australia; 2015.
263 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
264 Australian Red Cross. Public formal hearing transcript. 2019 Dec 5; WA Council of Social Service. Public
submission. 2019.
265 Australian Red Cross. Public submission. 2019.
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Commissioner Klemm from the Department of Fire and Emergency Services agreed, telling
the Inquiry “We have a very efficient volunteer model across Australia... but is that going to
suit what the future holds for us? Are we going to continue to expect volunteers to leave work
for two weeks to go and deal with a bushfire?” 266
Perth NRM, a local organisation which relies heavily on volunteer community groups
to deliver positive environmental outcomes, also identified that increasing numbers of
extreme heat days is impacting on the health of their volunteers, many of whom are over
55 years of age. They suggested that further consideration of how best to recognise and
manage potential health issues for volunteers is required.267

4.4 Building and strengthening community resilience
Defining community resilience
The United Nations Office for Disaster Risk Reduction defines resilience as: “The ability of a
system, community or society exposed to hazards to resist, absorb, accommodate, adapt to,
transform and recover from the effects of a hazard in a timely and efficient manner, including
through the preservation and restoration of its essential basic structures and functions
through risk management”. 268
In meeting the above definition, resilient communities should be less dependent on
external help in times of disaster; in this sense, it is the converse of vulnerability.269
Building and strengthening community resilience is therefore about ‘how best to help
communities to help themselves’.270 It is associated with increasing local capacity, social
support and resources, as well as decreasing risks, miscommunication and trauma. The
core elements of community resilience have been identified as:
O

local knowledge, including of its strengths and vulnerabilities

O

community networks and relationships

O

O

O

O

communication through various forums and media, including of risks before, during
and after an event (such as an extreme weather event)
the pre-existing health of a community and its ability or capacity to deliver health
services, particularly after an event
governance and leadership, relating to the effectiveness, efficiency and capability of
a community’s infrastructure and services to manage and respond to a disaster, as
well as public involvement, support and a sense of community empowerment
resources, from supplies (such as food, water and first aid kits) to shelter and
transport

266 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3. p14.
267 Perth NRM. Public submission. 2019.
268 United Nations Office for Disaster Risk Reduction. Resilience [Internet]. Geneva: UNDRR [cited 2020 Mar 10].
Available from: https://www.undrr.org/terminology/resilience
269 Castleden M, McKee M, Murray V, Leonardi G. Resilience thinking in health protection. J Public Health. 2011
Sep; 33(3): 369-77.
270 Patel SS, Rogers MB, Amlôt R, Rubin GJ. What do we mean by ‘community resilience’? A systematic literature
review of how it is defined in the literature [Internet]. PLoS Curr. 2017 Feb [cited 2020 Mar 10]; 9. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5693357/
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O

economic investment, and the capacity to invest in interventions and infrastructure
post-event

O

preparedness for the occurrence of an event

O

mental outlook, being the attitudes, feelings and views when facing uncertainty.

These elements were reinforced by the information obtained through the Inquiry, as
outlined below.

Community resilience in WA
The importance of building and strengthening community resilience to manage the impacts
of climate change was a common theme throughout the Inquiry. It was discussed in the
context of disaster management – that is, events that occur over a finite time but have
significant impact, such as a bushfire or flood – as well as long-term, gradual impacts from
changes such as hotter temperatures and drought. The Australian Red Cross noted that
more resilient communities are a vital component of strengthening our ability to manage
the threats posed by climate change.271
At a public forum in Northam, for example, the Inquiry heard how the community had the
capacity to respond effectively to an extreme weather event, such as a bushfire. However,
it was felt that services were not available to provide adequate support to the community
during the long recovery phase.272
The Inquiry also heard that resilience in farming communities is high but is being
challenged by steady decreases in productivity because of drought, causing farms to shut
down and leading to community decline. As resilience decreases, people are more likely to
engage in risk-taking behaviour (e.g. alcohol or drug consumption), which can have longterm impacts on the community.
The need for community support in regional communities like Northam was reinforced
by the Australian Red Cross, which stressed the importance of assisting individuals and
communities to maintain social connection via support services during times of drought.273
Engaging and educating the community was seen to be a fundamental part of
strengthening community resilience. For example, it was recommended that the
community be involved in decision-making to engage the community both in talking about
the issue and developing plans and solutions.274 Similarly, measures should be developed
to increase the capacity of communities to anticipate their climate risks and prepare for
them, thereby reducing the impacts of such events on health and well-being.275
Throughout the Inquiry, the role of the health system in informing and educating the
community on the health risks of climate change to build community resilience was
emphasised. This is discussed further under section 9.4.

271 Australian Red Cross. Public submission. 2019.
272 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
273 Australian Red Cross. Public submission. 2019.
274 Peron Naturaliste Partnership. Public submission. 2019; Anonymous 03. Public submission. 2019.
275 Australian Health Promotion Association WA. Public submission. 2019.
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5. Our health system and its
environmental footprint
5.1 The Western Australian health system
Structure and functions
The WA health system includes the Department of Health and eight Health Service
Providers, which work together towards the system’s vision of delivering a safe, high quality,
sustainable health system for all Western Australians.276 The WA health system employs
over 45,000 staff in metropolitan, regional and remote areas of the State. Health accounted
for 31 per cent ($9.1 billion) of WA’s government expenditure in 2019–20; the largest of any
government sector.277
Under the Health Services Act 2016, the Director General of the Department of Health, as
Department CEO, is established as the System Manager.278 At arm’s length from health
service delivery, the System Manager is responsible for the strategic direction, oversight and
management of the WA health system. The Director General is supported in meeting his/her
legislated responsibilities as System Manager by the Department of Health.
The Director General spoke at a formal hearing about how the Department of Health, as
System Manager, has a leadership and stewardship role for the whole health system, while
also maintaining strong partnerships with external stakeholders and other agencies.279
The Health Services Act 2016 also establishes Health Service Providers as separate statutory
authorities, each with a governing body – either a Board or Chief Executive – who is legally
responsible and accountable to the Minister for Health for its governance and operation.
Five of the Health Service Providers (Child and Adolescent Health Service, East Metropolitan
Health Service, North Metropolitan Health Service, South Metropolitan Health Service
and WA Country Health Service) deliver public hospital and community health services,
including local health promotion.
Health Support Services, provides systemwide services including information
communication technology (ICT), procurement and supply, employee recruitment and
appointment, payroll and financial services for the WA health system. PathWest is the
pathology and forensic arm of the WA health system, with laboratories and collection
centres across the State, and is responsible for providing pathology and forensic services,
testing, teaching and research. All these Health Service Providers provided submissions
to the Inquiry and had their Chief Executive and members of their Board attend formal
hearings. The Quadriplegic Centre is the eighth Health Service Provider and provides
specialised rehabilitation services.
The Director General, in the role of System Manager, and each Health Service Provider must
enter into a service agreement for the provision of health services by the Health Service
Provider. The service agreement sets out the services to be provided by the Health Service
Provider, the funding to be provided to them and the performance measures and operation
targets for the provision of services.

276 Department of Health. WA Health Strategic Intent 2015-2020. Perth (WA): Government of Western Australia; 2015.
277 Government of Western Australia. WA State Budget 2019-20. Perth (WA): Government of Western Australia; 2019.
278 Health Services Act 2016 (WA). [cited 2020 Jan 14]. Available from: https://www.legislation.wa.gov.au/
legislation/statutes.nsf/main_mrtitle_13761_homepage.html
279 Department of Health. Public formal hearing transcript. 2019 Dec 12.
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Health Service Providers may also enter into service level agreements with each other. For
example, PathWest enters into agreements with other Health Service Providers to support
its systemwide delivery of pathology services in partnership with public hospital and
health services across the State.280 At its Inquiry hearing, the Chief Executive of PathWest
emphasised the close partnerships that it maintains with other Health Service Providers to
support the delivery of their statewide services.281
The Director General in the role of System Manager can issue policy frameworks to ensure
consistent approaches in the provision of health services. Each framework contains a suite
of policies that establish required standards is mandatory for each Health across the
WA health system. Health Service Provider compliance with policy frameworks is for each
Health Service Provider to which it applies or relates.
The Minister for Health may issue a Statement of Expectation to a Health Service Provider’s
governing body, setting out his/her expectations of that Health Service Provider in
supporting the achievement of the Government’s key strategic priorities. A Statement of
Intent is sent in reply, confirming the Health Service Provider’s commitment to meeting
those expectations.

Mental health services
The Mental Health Act 2014 governs mental health treatment and care in WA. The
Minister for Mental Health is responsible for the administration of this Act. The Mental
Health Commission is the agency principally assisting the Minister for Mental Health in
the administration of this Act and is assisted by the Mental Health Commissioner. The
Mental Health Commissioner funds the provision of support services and programs to the
community including mental health, alcohol and other drug health services. It also directly
provides some services. Services are purchased from the WA health system, as well as from
other non-government organisations and private service providers.282
Minister for Health
Health Services Act 2016
• Appoints/removes all Board Members.
• Designates Chairs/Deputy Chairs.
• May appoint advisers or administrators.
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WA health system workforce
The size and diversity of WA’s public health system workforce reflects the breadth of services
delivered across the State. The composition of the workforce as of January 2020 is provided
in Figure 16, presented by occupational groupings.283
The largest professional group in health is the nursing workforce, at almost 18,000 staff.
This group includes nurses and midwives, nursing support staff, mental health nurses and
assistants. At a formal hearing, the Chief Nursing and Midwifery Officer for WA reflected
that they interact closely with patients, carers and their families, and are consequently
well positioned to make a “powerful contribution” to climate change mitigation as well as
support people in communities to adapt to its impacts.284
Representing 20 per cent of the workforce (over 9,000 staff), administration and clerical staff
form the second largest group. These employees include the policy, project and program
officers, finance and procurement teams, general and clinical administration, and a wide
range of other administrative positions. Staff in the Department of Health work with their
Health Service Provider counterparts to fulfil these roles and responsibilities.
Specialties such as dietetics, health promotion, occupational therapy, pathology,
pharmacy, physiotherapy and podiatry are classified as medical support and are the third
largest group overall, with over 8,500 staff. Many of these specialties make up the “allied
health” field, and have specialised expertise in preventing, diagnosing and treating a range
of conditions and illnesses.285
The Chief Allied Health Officer for WA stated that over 27 different types of allied health
and health science professionals are employed by the WA health system.286 She spoke
of the multidisciplinary nature of the profession, and how these staff work not only in
hospitals, but also in primary care and disability sectors. They also have wider community
roles across a variety of sectors external to health, including social care, housing, local
government voluntary and private sectors.
The medical workforce includes the medical practitioners and dental officers for the WA
health system, and accounts for around 6,000 employees. They are an influential and
trusted workforce with a key role in public communication and professional advocacy.
These professions also have a role beyond hospitals, particularly in the delivery of primary
care – this is discussed further below.
Hotel and site services include caterers, cleaners, orderlies, maintenance and security staff,
and account for a total of just under 5,000 employees.

283 Personal communication, Purchasing and System Performance division of Department of Health. 2019.
284 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12.
285 Allied Health Professionals Australia. What is allied health [Internet]. Melbourne (VIC): AHPA; 2017 [cited 2020
Jan 14]. Available from: https://ahpa.com.au/what-is-allied-health/
286 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12.
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Hotel services 9%

Medical 13%

Site services 1%

Nursing and
nursing support 38%

Medical support 19%

Administration
and clerical 20%
Source: Department of Health

Figure 16: Proportion of the WA health system workforce, by professional group, 2020
People entering the health workforce can do so through a variety of pathways. Each health
specialisation has its own education, training and qualification requirements, typically
through university. Health professionals delivering clinical care may elect to join a College
dedicated to leadership, education and continuing professional development, and
advocacy in their respective field.
A number of national Colleges provided submissions and/or attended a formal hearing
to the Inquiry including Colleges for emergency medicine (ACEM), anaesthetists (ANZCA),
nurses (ACN), physicians (RACP) and surgeons (RACS).287
These Colleges and several others, including Colleges for rural and remote medicine (ACRRM),
psychiatrists (RANZCP), general practitioners (RACGP), and obstetricians and gynaecologists
(RANZCOG), have declared climate change as a health emergency and/or released position
statements regarding climate change and health, or environmental sustainability.

287 Australasian College of Emergency Medicine. Public submission. 2019; Australian and New Zealand College
of Anaesthetists. Public submission. 2019; Australian College of Nursing. Public submission. 2019; Royal
Australian College of Physicians. Public submission. 2019; Royal Australasian College of Surgeons. 2019.
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Private health sector
The WA health system is responsible for the management of public hospitals, which are those
hospitals owned by the State Government, and provide services under the Medicare system.
All other hospitals are classified as private hospitals, which are owned and managed by
private organisations and charge patients for their services. Private hospitals are not bound
by WA health system policies and procedures, unless contractually required.
There are 64 private hospitals operating in WA that are recognised by the Commonwealth
government; this includes state-licensed private acute and psychiatric hospitals, and
free-standing day hospital facilities approved by the Australian Government Department
of Health.288 In 2017-18, these facilities provided 43 per cent (513,839) of almost 1.2 million
separations of admitted patient care provided across WA’s public and private hospitals.289
In some cases, the WA health system works in partnership with private organisations
to provide free public healthcare; these arrangements are known as public-private
partnerships.
Public-private partnerships can take different forms. In some cases, a public and a private
hospital are co-located on a single campus, with a private hospital operator providing
overall management. In other cases, a single hospital provides services to both public
and private patients in a facility managed by a private organisation. There are three public
hospitals operating as public-private partnerships in WA – Joondalup Health Campus and
Peel Health Campus, which are managed by Ramsay Health Care; and St John of God
Midland Public Hospital, which is managed by St John of God Health Care.
Patients may choose to be treated in a private hospital for several reasons. For example,
they offer more choice about their care, and waiting times for elective surgery are usually
shorter when compared to a public hospital. To help cover some or all of the costs
associated with this choice, people accessing private hospital services generally pay for
private health insurance. Currently, 54.1 per cent of the WA population have private health
insurance with hospital cover.290 People with private health insurance are also able to access
public hospitals.
Beyond hospital cover, private health insurance companies offer cover for general
treatments that are either not covered or partly covered by Medicare but can support health
and wellbeing, such as physiotherapy, optical and dental, as well as health checks and
fitness classes. By supporting access to such prevention and early intervention services,
general treatment cover helps to reduce hospital admissions. The private health insurance
company, HBF, acknowledged in its submission to the Inquiry that it needs to plan for the
impacts that climate change will have on the lifestyle and health of the community.291

288 Australian Bureau of Statistics. Private Hospitals, Australia, 2016-17 [Internet]. Canberra (ACT): Commonwealth
of Australia; 2018 [cited 2020 Jan 20]. ABS cat. no. 4390.0. Available from: https://www.abs.gov.au/AUSSTATS/
abs@.nsf/Lookup/4390.0Main+Features12016-17?OpenDocument
289 Australian Institute of Health and Welfare. Admitted patient care 2017–18: Australian hospital statistics.
Canberra (ACT): Commonwealth of Australia; 2018. AIHW cat. no. HSE 225.
290 Australian Private Hospital Association. Public formal hearing transcript. 2019 Nov 28.
291 HBF. Public submission. 2019.
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Primary health care
Primary health care relates to the treatment of patients in the community. It is normally the
first contact a person with a health concern has with the health system. Most of the time,
primary health care is delivered by a person’s General Practitioner (GP). However, primary
health care providers also include nurses (such as general practice nurses, community
nurses and nurse practitioners), allied health professionals, midwives, pharmacists, dentists
and Aboriginal health workers.292
Primary health care services are primarily funded by the Commonwealth Government
through the Medicare system. However, the WA health system is a key provider of
primary health care services in some areas, particularly in regional and remote WA. In
some locations, the State facilities (including regional hospital emergency departments,
community health centres and nursing posts) are the only services available to the local
community for primary health care.
In 2018, almost nine out of 10 (88.3%) Western Australian adults reported having used
primary health care services within the past 12 months, while one in four (26.8%) adults
received hospital-based services over the same time period.293 A large proportion of the
demand for primary health care is for GP appointments; nationally, in 2018–19, over eight
out of 10 adults (82.8%) had seen a GP within the last 12 months.294 Despite this demand,
WA has a lower number of GPs per person than nationally (79 GPs per 100,000 population
compared to the national average of 96 GPs per 100,000), with very remote areas of WA
significantly under-resourced.295
The types of primary health care services delivered are broad, and include health
promotion, prevention and screening, as well as early intervention, treatment and
management of health conditions. Primary health care services can improve people’s
health and wellbeing by supporting them to manage complex and chronic conditions, and
in doing so, reduce the need for specialist services and visits to emergency departments.296
The role of primary care in health promotion and prevention was emphasised by two GPs,
Drs Crisp and Yin, at a formal hearing with Doctors for the Environment Australia. They
felt that there is an “enormous opportunity” to involve general practice in community
awareness and reduce health impacts of climate change, given that most health promotion
and prevention occurs in this setting.297 They also highlighted that an emphasis on
prevention reduces hospitalisations and the financial and energy costs associated with this
intensive form of care.
292 Department of Health. Primary health care in Australia [Internet]. Canberra (ACT): Commonwealth of Australia;
2013 [cited 2020 Jan 14]. Available from: https://www1.health.gov.au/internet/publications/publishing.nsf/
Content/NPHC-Strategic-Framework~phc-australia
293 Radomiljac A, Davies C, Landrigan T. Health and Wellbeing of Adults in Western Australia 2018, Overview and
Trends. Perth (WA): Department of Health; 2019.
294 Australian Bureau of Statistics. Patient Experiences in Australia: Summary of findings, 2018-19 [Internet].
Canberra (ACT): Commonwealth of Australia; 2019 [cited 2020 Jan 20]. ABS cat. no. 4839.0. Available
from: https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/4839.0~2018-19~Main%20
Features~General%20practitioners~2
295 Australian Institute of Health and Welfare. Health expenditure Australia 2016-17. Health and welfare
expenditure series no.64. Canberra (ACT): AIHW; 2018.
296 Fact sheet: primary health care [Internet]. Canberra (ACT): Department of Health; 2018 Jun 18 [cited 2020 Jan
14]. Available from: https://www1.health.gov.au/internet/main/publishing.nsf/Content/Fact-Sheet-PrimaryHealth-Care
297 Doctors for the Environment Australia. Public formal hearing transcript. 2019 Oct 31. p9.
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Primary health care services are most effective when they are designed to suit the specific
needs of the local community. In order to support regional-level planning and funding
of primary health care services, the Australian Government established Primary Health
Networks (PHNs). PHNs are operated across the country by not-for-profit companies and
make decisions independent of government.298 Their role is to decide which services or
health care interventions should be provided and who should provide them, with the
objectives of improving the health status of people whose health outcomes are poor and
reducing potentially preventable hospitalisations.299 There are three PHNs in WA – Perth
North, Perth South and Country WA – which are operated by the WA Primary Health
Alliance.
There are also 23 Aboriginal Community Controlled Health Services (ACCHSs) in WA, which
are primary health care services initiated and operated by local Aboriginal communities to
deliver holistic, comprehensive and culturally appropriate health care to the community
that controls it.300 They operate in urban, regional and remote locations and range in size
and provision of services. Services can include clinical care, such as 24-hour emergency
care and treatment of illness, and population health and preventive care programs such as
antenatal care, immunisation and communicable disease control.
Each ACCHS is autonomous and independent of one another and government, but form
a network, with the National Aboriginal Community Controlled Health Organisation
(NACCHO) as the national leadership body for over 140 ACCHS members. The peak body for
the 23 ACCHSs in WA is the Aboriginal Health Council of Western Australia (AHCWA). In its
submission to the Inquiry, AHCWA outlined how ACCHSs, being on the front line delivering
primary health care services across the diverse climates of WA, are increasingly witnessing
and addressing the health and wellbeing impacts of climate change.301

Public and community health services
The WA health system delivers multiple healthcare services and programs to the community
that are designed to optimise health and wellbeing, encourage healthy lifestyles and
reduce the risk of disease and disability in the population.302 These services include disaster
management, environmental health, immunisation and screening, as well as programs for
Aboriginal health, child, maternal and youth health, and chronic disease. The WA health
system also provides funding to non-government organisations to deliver services.
Some public and community health initiatives are legislated, for example under the Public
Health Act 2016, and the responsibilities of the Chief Health Officer under this Act which are
particularly relevant to climate change and health are discussed further in section 8.2.

298 Fact sheet: primary health networks [Internet]. Canberra (ACT): Department of Health; 2018 Jul 19 [cited 2020
Jan 14]. Available from: https://www1.health.gov.au/internet/main/publishing.nsf/Content/Fact-SheetPrimary-Health-Networks
299 WA Primary Health Alliance. Public formal hearing transcript. 2019 Dec 5.
300 National Aboriginal Community Controlled Health Organisation. Public submission. 2019.
301 Aboriginal Health Council of Western Australia. Public submission. 2019.
302 Department of Health. Annual Report 2018-2019. Perth (WA): Government of Western Australia, 2019.
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Public sector requirements
As part of the Western Australian public sector, the WA health system is subject to all
relevant Acts and their associated legislative instruments. This includes Instructions issued
by the Public Sector Commissioner and the Treasurer, Premier’s circulars communicating
whole-of-Government policy matters and issues of strategic importance, and policies issued
by the State Supply Commission. Of particular note for the purposes of this Inquiry are:
O

O

O

Reducing the use of disposable plastic – Premier’s Circular 2018/03, which seeks to
significantly reduce the amount of single use plastics procured by State Government
agencies.303
State Supply Commission Sustainable Procurement Policy, regarding the integration
of sustainability considerations into State Government procurement processes.304
Waste Avoidance and Resource Recovery Strategy 2030, setting out the State
Government’s long-term strategic directives and priorities in line with the Waste
Avoidance and Resource Recovery Act 2007.305

The WA health system will also need to meet the requirements set out in the State Climate
Policy, upon its release.

5.2 The contribution of the health sector to emissions 306
Health care services emit high levels of emissions due
to the nature of their activities. Many facilities operate
“…if health care were a country, it would be
continuously (24 hours per day, 365 days of the year), and
the fifth-largest emitter on the planet”306
all need to comply with high standards of hygiene, safety
and quality to protect patients. As a result, they are very
energy intensive, consume large volumes of water and
generate substantial quantities of waste, including plastics
and food. Additional components, such as the use of a wide range of pharmaceuticals,
including anaesthetic gases, and conducting pathology and other diagnostic testing,
further contribute to their environmental footprint. Finally, healthcare facilities create a lot
of traffic, including staff, patients, visitors and suppliers going to and from sites.
In 2018, Malik et al published the first comprehensive analysis of the carbon footprint of
Australian health care in the Lancet Planetary Health journal.307 The study demonstrated
that the health care sector is responsible for approximately 7 per cent of total emissions in
Australia.

303 Department of Premier and Cabinet. Reducing the use of disposable plastic – Premier’s Circular 2018/03. Perth
(WA): Government of Western Australia; 2018.
304 Department of Finance. State Supply Commission Sustainable Procurement Policy. Perth (WA): Government of
Western Australia; 2020.
305 Waste Authority. Waste Avoidance and Resource Recovery Strategy 2030. Perth (WA): Government of Western
Australia; 2019.
306 Health Care Without Harm and Arup. Health care’s climate footprint: how the health sector contributes to the
global climate crisis and opportunities for action; 2019. p4.
307 Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of Australian health care. Lancet Planet Health.
2018; 2(1): 27-e35. Available from: https://doi.org/10.1016/S2542-5196(17)30180-8
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Hospitals and pharmaceuticals were found to be the major contributors with hospitals
making up 50 per cent, and pharmaceuticals a further 20 per cent of all health care
emissions. Specialist medical services and general practice or primary care contributed
6 per cent and 4 per cent respectively (see figure 17).

Administration
Research
Other health practitioners
Aids and appliances
Dentistry

2%
2%
2%
3%
4%

Patient transport
services 1%

General practice 4%
Community or
public health 6%

Public hospitals 34%

Specialist medical
services 6%

Capital expenditure 8%
Private hospitals 10%
All pharmaceuticals 19%
Source: Malik et al, 2018

Figure 17: Total and relative CO2 equivalent emissions for 13 health care expenditure
categories, Australia, 2014–15
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Energy
At a global level, more than half of health care’s emissions come from energy use.308
Emissions can be categorised as direct (produced through on-site power generation such
as burning gas to heat water) or indirect (from purchased electricity, steam, cooling and
heating, or from the health care supply chain such as transport or waste disposal). Figure 18
illustrates the difference between direct and indirect emissions.

Direct

Emissions from sources you own or control

Fugitive emissions

Fuel from company-owned
vehicles

Gas or oil combustion in your buildings

Direct emissions are also known as Scope 1

Indirect

Emissions that are a consequence of your activity,
but owned or controlled by another entity

Purchased electricity

Waste disposal

Third party freight

Business travel

Indirect emissions are divided between Scope 2 and 3

Figure 18: The difference between direct and indirect emissions
In Australia, Malik et al estimated that 10 per cent of emissions from health care are direct
and 90 per cent are classified as indirect.309
Whether a health service’s emissions are direct or indirect, reducing energy use is the
easiest way to save money and improve the carbon footprint.
In evidence submitted to the Inquiry, the Child and Adolescent Health Service outlined
some of the measures incorporated into the design and build of the State’s most recent
tertiary hospital, the Perth Children’s Hospital, to reduce energy consumption.
These included low energy LED lights and ‘smart’ lighting which is triggered only when the
room is in use, double glazing, almost 250 solar panels, and the installation of louvres, or
shutters, to improve ventilation and cooling. Combined, it is estimated that these measures
save the hospital over 1.4 million kilowatt hours a year, which is equivalent to removing 150
cars from WA roads.310
Reduction of indirect emissions will primarily be achieved through management and supply
chain decisions. Improvements in the proportion of renewable energy sources contributing
to the State energy mix, which health services draw upon, will also be important to reduce
indirect emissions. This underlines the importance of a whole-of-government approach to
energy which will be addressed in the upcoming Energy Transformation Strategy for WA
(see section 1.3).

308 Health Care Without Harm and Arup. Health care’s climate footprint: how the health sector contributes to the
global climate crisis and opportunities for action; 2019.
309 Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of Australian health care. Lancet Planet Health.
2018; 2(1): 27-e35. Available from: https://doi.org/10.1016/S2542-5196(17)30180-8
310 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31.
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Exemplar: Renewable energy generation at hospitals
Using hospital roof space to generate renewable power can help reduce dependency on the state grid
as well as reduce operating costs. In Victoria, the Regional Health Solar Program is supporting the
installation of solar panels and systems across 74 healthcare and related facilities.311
In WA, Ms Robyn Lawrence, Chief Executive of North Metropolitan Health Service, told the Inquiry at a
formal hearing that preliminary findings from a research project undertaken by staff suggested that
“renewable energy generation on [hospital] sites ranges from zero, which is actually the majority, to only the
very small 5 per cent which is obviously in one of the brand new hospitals”. 312

Water 311 312
Health care systems, and hospitals in particular, use significant quantities of water for
essential patient care, hygiene and infection control.313 Some specialised units have
particularly high demand for water, such as renal units that undertake dialysis.
From March 2018 to February 2019, the WA health system spent approximately $17.2 million
on water.314
The Child and Adolescent Health Service, in both their submission and evidence presented
at the formal hearings, told the Inquiry about a grey water system that they installed in the
Perth Children’s hospital to reduce water use.315

Waste 316

Associate Professor Forbes McGain, consultant anaesthetist and intensive care physician in Victoria, has
been an active member of Doctors for the Environment Australia. In an article on hospital waste published
in 2010, he made the following statement: ‘Why is hospital waste constantly increasing? Excessive
packaging of medical items is significant. More significantly, single-use/disposable items have become
the default, replacing reusable alternatives. Common reasons for this trend include infection control, cost,
healthcare staff preference and manufacturer preference. The decision to purchase a medical product is
often based upon personal opinion or anecdotes and does not generally consider environmental impacts’.316

311 Victorian Health and Human Services. Regional health solar program [Internet]. Melbourne (VIC): Government
of Victoria; 2018 [cited 2020 Jan 14]. Available from: https://www.vhhsba.vic.gov.au/health-infrastructure/
regional-health-solar-program
312 North Metropolitan Health Service. Public formal hearing transcript. 2019 Oct 31. p3.
313 Global Green and Healthy Hospitals. Water Guidance Document for Members. Health Care Without Harm; 2014.
314 Cook R, Minister for Health. Inquiry into the impact of climate change on health in WA (online media
statement). Perth (WA): Government of Western Australia; 2019 Mar 31. [cited 2019 Nov 5]. Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2019/03/Inquiry-into-the-impact-of-climatechange-on-health-in-WA.aspx
315 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; Child and Adolescent
Health Service. Public submission. 2019.
316 McGain F. Hospital waste. Issues. 2010; 92.
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The healthcare sector, and hospitals in particular, generate large quantities of physical
waste, mainly due to the high volume of patients and the need for rigorous infection
control. Data on waste can be difficult to obtain but in 2017-18, it was estimated that public
health facilities in Victoria produced 35,000 tonnes of waste, equivalent to 3.58 kg per
patient treated, and with disposal costs close to $17 million.317
Waste management is a significant financial cost to the healthcare sector, and methods of
storage and disposal can also be very energy-intensive and contribute to indirect emissions.
If managed poorly, it can present infectious and noncommunicable disease risks. Waste
must therefore be disposed of safely and there are various strategies that can be followed
according to the classification of risk.
For example, ‘clinical waste’ which includes infectious and sharps waste, materials
contaminated by patient fluids or contact, chemical and radioactive waste and hospital
wastewaters, poses the greatest risk to public health and is often disposed of by
incineration, autoclaving or chemical disinfection. These are some of the most energyintensive forms of waste disposal and generate emissions, mainly CO2 and nitrogen oxides,
as well as a range of volatile substances and particulate matter.
However, it is estimated that clinical waste only makes up between 15 to 25 per cent of all
waste generated by health facilities.318 Most of the waste produced is general waste, which
can be disposed of in similar ways as household waste.
Figure 19 presents the waste hierarchy, a widely adapted decision-making tool, which ranks
waste management options in order of their environmental sustainability.






Figure 19: The waste hierarchy
Source: adapted from the Waste Avoidance and Resource Recovery Strategy 2030.

317 Sustainability Victoria. Waste education in healthcare. Melbourne (VIC): Government of Victoria; 2018.
318 Fact sheet: Health-care waste [Internet]. Geneva: World Health Organization; 2018 Feb 8 [cited 2020 Jan 14].
Available from: https://www.who.int/news-room/fact-sheets/detail/health-care-waste
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Reduce
Reducing overall levels of waste is the primary objective for effective waste management
but this must also be coupled with better waste segregation to minimise the amount of
waste that needs to be incinerated and thus decrease the climate effects of waste disposal.
The improper segregation of waste can increase the amount that undergoes high energy
processing, with some studies suggesting that up to 92 per cent of a hospital’s clinical waste
may be nonhazardous.319
As well as the environmental impacts, disposal of clinical waste is estimated to cost up to
eight times more than normal, solid waste.320
An example of effective waste segregation in WA hospitals was provided to the Inquiry by
Joondalup Health Campus. Mr Calum McLeod, the Manager of Support Services, told the
Inquiry that waste at the hospital was segregated into between six and eight streams, with
updates provided to staff every two months around the quantity of waste successfully
diverted as well as yearly audits to inform waste action plans.
The Inquiry heard that “... from September 2018 to September 2019, we’ve had an overall
reduction in general waste. We’ve increased our waste diversion to 28 per cent as of
September 2019. By bed day, our general waste is trending down and by bed day, our
recycling is trending up.” 321
Designing operating theatres and wards to facilitate easy segregation of waste by staff can
also be helpful.322

Reuse
Single-use products (discussed in more detail below) are often preferred over reusable
alternatives for sterilisation, infection control or cost purposes.
Compared to their up-front cost, reusable products are an expensive alternative to
disposable products. However, when the whole life-cycle of these products are compared,
including supply chain and waste disposal costs, reusable items are often not only more
environmentally friendly, but have a cost benefit over disposable items.

319 Lausten G. Reduce-recycle-reuse: guidelines for promoting perioperative waste management. AORN J. 2007;
85: 717-22
320 Kagoma Y, Stall N, Rubinstein E, Naudie D. People, plant and profits: the care for greening operating rooms.
CMAJ. 2012; 184(17): 1905-11.
321 Australian Private Hospital Association. Public formal hearing transcript. 2019 Nov 28. p7.
322 Environmental Health Australia WA. Public formal hearing transcript. 2019 Oct 3.
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Recycle
Other wastes, for example the large volumes of plastic, cardboard and paper used to
package medical devices, can easily be recycled into new substances or products. There
have been examples across Australia of innovative recycling initiatives.323
However, the Inquiry heard that for recycling to be an effective form of waste minimisation,
there needs to be a market for the recycled product or output. In addition, there is limited
recycling capacity within Western Australia, particularly in rural and remote regions, which
means materials need to be exported to other countries, many of whom are no longer
accepting recyclables.324
It is also important to note that the energy and resources needed to recycle waste
contributes to recycling being a less preferred option to reduce and reuse.

Disposal
When no other alternative exists, waste will be processed and disposed of in landfill. This is
the least preferred option and the point was made to the Inquiry that landfill is one of the
largest man-made sources of global methane.
The President of the WA branch of Environmental Health Australia told the Inquiry at a
formal hearing “With any waste you put into the ground, it breaks down eventually, but it also
leeches out a range of products... it’s only a limited life expectancy of the landfill, and so you’re
pretty much condemning that land to be not useful for anything else except for waste.” 325
WA’s Waste Strategy, the Waste Avoidance and Resource Recovery Strategy 2030, identifies
diversion from landfill as a key priority for the State, as it promotes environmental
protection as well as economic opportunity.326 327 328 329

Reporting on waste
The Inquiry heard that it can be a complex matter to track and report the volume and types of waste in
hospitals.327 However, reporting protocols have been adopted in the UK and Victoria, and some individual
sites in WA have embedded waste audits in their contracts with waste management suppliers which
gives them an insight into their waste production levels and improvements being made.328 In evidence
submitted to the Inquiry, Environmental Health Australia observed that most waste companies have the
capacity to provide waste audit data if requested.329

323 Mirra A. Recycling and sustainability in Australian hospitals. Melbourne (VIC): Ausmed [Internet]; 2018 Aug 26
[cited 2020 Apr 1]. Available from: https://www.ausmed.com.au/cpd/articles/recycling-and-sustainability-inaustralian-hospitals
324 Environmental Health Australia WA. Public formal hearing transcript. 2019 Oct 3.
325 Environmental Health Australia WA. Public formal hearing transcript. 2019 Oct 3. p10.
326 Waste Authority. Waste Avoidance and Resource Recovery Strategy 2030. Perth (WA): Government of Western
Australia; 2019.
327 Department of Local Government, Sport and Cultural Industries. Public formal hearing transcript. 2019 Nov 14.
328 Australian Private Hospital Association. Public formal hearing transcript. 2019 Nov 28; personal
communication, South Metropolitan Health Service. 2019.
329 Environmental Health Australia WA. Public formal hearing transcript. 2019 Oct 3.
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Food waste
Food waste in health services may contribute as much as 50 per cent of all hospital waste.330
Some of this waste is unavoidable; for example, sick patients may have limited food intake.
However, much of it is a result of food management issues including inefficient ordering
systems and food delivery (e.g. patients do not receive their meals because they are in
surgery when it is delivered or have been discharged or transferred), unrealistic portion
sizes and poor storage practices.
Beyond the food itself, significant amounts of associated plastic packaging and utensils
(knives, forks, spoons, napkins and so on) also needs disposal.
Improving food management practices to reduce waste has both financial and
environmental benefits as it is otherwise disposed of in landfill.
In rural and remote parts of WA, multiple people identified purchasing and serving locally
grown foods in hospitals as a key initiative to support the local economy and reduce
emissions related to the packing and transport of food over long distances.331 332

Exemplar: Strategies to reduce food waste in hospitals
Where feasible, having in-house kitchens can offer numerous opportunities for waste reduction.
Freeman Hospital in the UK, which has been recognised for its significant efforts to reduce its food waste,
implemented several initiatives including:332
O

O

O

introduction of an ordering system that allows patients’ meals to be ordered 12 hours in advance,
providing more accurate information on what food will need to be prepared
good communication between the kitchen and wards, supporting reduced meal wastage
offering smaller portion sizes for elderly patients, which still provide patients with the necessary
energy and nutrients.

The hospital also replaced macerators with bio-digesters for plate waste, reducing water use by the
equivalent of three Olympic-sized swimming pools annually, and saving the hospital approximately
£14,000 on energy, water and landfill costs.333
In WA, Hollywood Private Hospital introduced an ORCA machine two years ago, to break down food waste
into organic waste. Since then, they have diverted over 200 tonnes of food waste from landfill. This is the
equivalent of taking 35 cars off the road.334
Composting leftover food, as demonstrated by Royal Adelaide Hospital, can support community gardens
or green spaces within the hospital. Further, patients and staff may find it reassuring to know that
leftovers and scraps are not going to landfill.335

330 Goonan S, Mirosa M, Spence H. Getting a taste for food waste: a mixed methods ethnographic study into
hospital food waste before patient consumption conducted at three New Zealand foodservice facilities. J Acad
Nutr Diet. 2014; 14(1): 63-70.
331 Department of Health. Climate Health WA Inquiry public forums summary report. Perth (WA): Government of
Western Australia; 2019.
332 Health Care Without Harm. Food waste in European healthcare settings. Brussels: HCWH Europe; 2016.
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Plastics and single-use items

333 334 335

Plastics play a crucial role in healthcare, used in life-saving devices such as syringes and
intravenous bags, and are popular for their low cost and ability to be sterilised easily. But
large volumes of plastic are also used in the packaging of clinical products, catering and
protective equipment.
The manufacture of plastics requires a lot of energy, much of which is derived from the
burning of fossil fuels and generates carbon emissions, and plastics and single-use items
are a major contributor to the waste generated by the healthcare sector.
In announcing this Inquiry in 2019, the Minister for Health, Hon. Roger Cook, said “In the
past year (2018/9), the WA health system issued:
O

O

O

81.1 million gloves (e.g. examination gloves and surgeon’s gloves);
42.2 million ‘single use’ or ‘disposable’ items (e.g. hospital gowns, nappies, operating
caps, surgical masks, syringes and surgical packs); and
9.1 million plastic wares (e.g. kidney bowls, medicine cups, plastic bags, instrument
trays, test tubes and caps).” 336

Professor David Fletcher from the Royal Australasian College of Surgeons, in evidence
presented at a formal hearing, noted the growing trend towards single-use items in
hospitals, many of them made from plastic, and the tension between real infection control
risk, and convenience or cost.337
Hospitals in WA are beginning to look at ways that they can reduce their use of plastics,
starting with products that are non-clinical, high-volume and low risk, and where suitable
alternatives are readily available.
Fremantle Hospital have eliminated plastics straws and spoons, and South Metropolitan
Health Service have removed plastic bags in office bins, saving approximately 85,000 plastic
bags in one year.338 Ramsay Health Care have pledged to ban plastic medication cups,
kidney dishes, drinking cups, plates, straws and cutlery by June 2020, the equivalent of
24 million plastic items.339

333 Food for Life. Freeman Hospital Case Study [Internet]. Bristol: Food for Life; 2020 [cited 2020 Jan 14]. Available from:
https://www.foodforlife.org.uk/catering/green-kitchen-standard/case-studies/freeman-hospital-case-study
334 Australian Private Hospital Association. Public submission. 2019.
335 Collins J. Eating Green: Good for health, hospitals, communities and the planet. Croakey [Internet]. 2020
Feb 24 [cited 2020 Mar 3]. Available from: https://croakey.org/eating-green-good-for-health-hospitalscommunities-and-the-planet/
336 Cook R, Minister for Health. Inquiry into the impact of climate change on health in WA (online media
statement). Perth (WA): Government of Western Australia; 2019 Mar 31. [cited 2019 Nov 5]. Available from:
https://www.mediastatements.wa.gov.au/Pages/McGowan/2019/03/Inquiry-into-the-impact-of-climatechange-on-health-in-WA.aspx
337 Royal Australasian College of Surgeons. Public formal hearing transcript. 2019 Oct 17.
338 South Metropolitan Health Service. Public formal hearing transcript. 2019 Nov 14.
339 Ramsay to remove 24 million plastic items per year. Ramsay Way Newsletter [Internet]. 2019 Dec 9 [cited 2020
Jan 20]. Available from: https://www.ramsayhealth.com.au/News/General-News/Ramsay-to-remove-24million-plastic-items-per-year
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Pathology
Pathology testing refers to the investigations that are undertaken to determine the cause
and nature of disease by examining and testing body tissues and bodily fluids (such as
blood or urine). The services that provide such testing are the collection centres in the
community and the laboratory facilities where the testing is undertaken.
The environmental footprint of pathology services comes from the volume of chemicals
and reagents used during tests, demand for power and water in laboratories to ensure
appropriate ventilation and cooling for sample storage, unnecessary testing and waste
generated in the packing of reagents or samples.
PathWest is the pathology arm of the Western Australian Government and is Western
Australia’s leading referral pathology laboratory. In evidence presented at the formal
hearing, PathWest told the Inquiry “...we use a lot of chemicals and reagents and there is a
sort of, as I said, factory, industrial sort of aspect to the whole thing. And, you know, looking
across our organisation, our understanding of waste and what happens to the waste, and is
the waste... is it generated appropriately, and what happens to it, and how do you manage
the supply chain?” 340
They noted that opportunities exist to make better use of digital technologies and
sustainable procurement practices to reduce the environmental footprint of pathology
services.

Pharmaceuticals
Pharmaceuticals and medical devices make up a significant proportion of health care
associated greenhouse gases. In Australia, it is estimated that they contribute 19 per cent of
health care emissions.341
Energy use, including heating, ventilation and air conditioning in the manufacturing
facilities of pharmaceutical companies, produce large amounts of greenhouse gases. The
environmental footprint of pharmaceuticals is also affected by the rate of overprescribing,
duplication and waste.
Some pharmaceutical products have a specific impact on greenhouse gas emissions based
on the delivery device that is used. The most well understood of these is the traditional
metered dose inhaler (MDI) used for the treatment of asthma. The propellant gas in the
device is a highly potent greenhouse gas. Research in the UK concluded that MDIs produced
635 kilotons CO2 per year and made up approximately four per cent of the health sector’s
carbon footprint. Switching to dry powder inhalers would result in large carbon savings, as
well as reduced drug costs.342
The Inquiry also heard that a focus on over-prescription practices and appropriate
pharmaceutical waste disposal would not only improve hospital practices but also benefit
the environment.343
340 PathWest. Public formal hearing transcript. 2019 Dec 12. p4.
341 Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of Australian health care. Lancet Planet Health.
2018; 2(1): 27-e35. Available from: https://doi.org/10.1016/S2542-5196(17)30180-8
342 Wilkinson AJK, Braggins R, Steinbach I, Smith J. Costs of switching to low global warming potential inhalers.
An economic and carbon footprint analysis of NHS prescription data in England. BMJ Open. 2019; 9.
343 East Metropolitan Health Service. Public submission. 2019.
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Anaesthetics and surgery
As much as five per cent of the carbon footprint of acute
hospitals is from anaesthetic gases and some, such as
desflurane and nitrous oxide, have been identified as
being particularly potent greenhouse gases.344

When patients breathe in an anaesthetic gas,
only about 5 per cent is metabolised. The rest
is exhaled and emitted into the atmosphere
via the hospital’s ventilation system.

The Australian and New Zealand College of Anaesthetists
provided the Inquiry with their Statement on
Environmental Sustainability in Anaesthesia and Pain
Medicine Practice which supports clinicians to promote
environmentally sustainable practices in their workplace. This may include using lowflow anaesthesia or agents that have a lower impact on the environment, or reusable
anaesthesia equipment and consumables.345

The College noted that while the contribution of inhalational anaesthetic agents to climate
change on the global scale is small, anaesthetists are uniquely placed in that the choices
they make at work can have an impact on their carbon footprint many times greater than
that of their other day-to-day activities.
Professor David Fletcher from the Royal Australasian College of Surgeons told the Inquiry
in a formal hearing that about 30 per cent of hospital waste can be ascribed to surgery and
anaesthesia, and that operating theatres are intense places for generating emissions and waste:
“It’s also the question of the number of syringes that you would use to deliver the drug. So
if there’s recycling of syringes it becomes less of an issue. But there’s an estimate that you
would save around about $30,000 a year in one theatre by converting over to total intravenous
anaesthesia, and that you would save the greenhouse gas equivalent for one operating
theatre for one year, the equivalent of about 37 return jumbo flights to the UK and back”. 346 347

Exemplar: Reducing waste in the operating theatre
Sir Charles Gairdner Hospital’s operating theatre suite performs up to 700 surgical procedures a month and
generates significant anaesthetic and surgical waste. In 2018 the hospital set up a ‘Green Team’ to better
manage waste and achieved a reduction in clinical waste and increased recycling activity for which it was
highly commended at the WA Waste Authority Awards.347

Transport
Transport requirements of health services include staff travel, patient travel, ambulance
movement and air travel. The Chief Executive of South Metropolitan Health Service
identified that they receive around 700,000 outpatient visits a year “so there’s a huge
amount of carbon usage in just people accessing our services and getting to our sites”.348
344 Sustainable Development Unit. Carbon footprint from anaesthetic gas use. Cambridge (UK): Public Health
England and NHS England; 2013.
345 Australian and New Zealand College of Anaesthetists. Public submission. 2019.
346 Royal Australasian College of Surgeons. Public formal hearing transcript. 2019 Oct 17. p3.
347 North Metropolitan Health Service. Public formal hearing transcript. 2019 Oct 31.
348 South Metropolitan Health Service. Public formal hearing transcript. 2019 Nov 14. p4.
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In evidence submitted to the Inquiry, WA Country Health Service noted the role of digital
health and cited research they conducted which demonstrated that telehealth saved WA
country patients from travelling 27.3 million kilometres for outpatient appointments, saving
approximately 5,000 tonnes of carbon being emitted.349
PathWest also provided the Inquiry with the example of digital pathology options, which
would reduce the need to transport samples across the State.350
North Metropolitan Health Service suggested that more emphasis should be placed on
providing suitable end of trip facilities for staff to encourage active transport and low
emission travel.351
In the private sector, Hollywood Private Hospital told the Inquiry that they have introduced
paid parking to reduce travel to work by car and have set up a Travel Smart Program to
encourage alternative transport options, including the provision of bikes on loan to staff.352

Infrastructure
In evidence presented at a formal hearing, Health Support Services noted that the WA
health system manages a significant portfolio of built infrastructure to support the delivery
of healthcare services across the State.353 As discussed above, these facilities often have
substantial energy requirements which contribute to emissions.
There is significant scope to build greater energy efficiency into new buildings and
infrastructure, while existing infrastructure may need building retrofits to reduce water
consumption and improve energy efficiency. This is explored further in section 7.3.
The Inquiry heard of the important role that facility managers have in understanding and
managing the building’s design as well as the equipment used within, to promote and drive
sustainable initiatives.
Several health service providers also identified that the effects of climate change on
healthcare infrastructure need to be considered, both with respect to infrastructure
capacity to accommodate changing levels of demand for healthcare services, as well as the
ability for facilities to operate in adverse weather and climate conditions.354
Health Support Services recommended a comprehensive asset management strategy
to ensure that the health system has the right assets in the right place at the right time
to provide services in response to climate change.355 The WA Country Health Service told
the Inquiry at a formal hearing that decisions are being made today about where to build
facilities which will last for fifty years.356

349 WA Country Health Service. Public submission. 2019.
350 PathWest. Public formal hearing transcript. 2019 Dec 12.
351 North Metropolitan Health Service. Public submission. 2019.
352 Australian Private Hospital Association. Public submission. 2019.
353 Health Support Services. Public formal hearing transcript. 2019 Oct 17.
354 Health Support Services. Public submission. 2019.
355 Health Support Services. Public formal hearing transcript. 2019 Oct 17.
356 WA Country Health Service. Public formal hearing transcript. 2019 Nov 28.
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Global Green and Healthy Hospitals network
The Global Green and Healthy Hospitals (GGHH) is an international network of over 36,000
hospitals and health services dedicated to reducing their environmental footprint. It is a
project of Health Care Without Harm, an international NGO with a strong presence in the
Asia-Pacific region.
The GGHH Agenda provides a framework of 10 sustainability goals, as well as guidance from
international experts and access to tools and resources (see figure 20).
To be eligible for membership, institutions must show they are actively working towards at
least two of the 10 sustainability goals.
Members can interact with and learn from other organisations around the world by sharing
best practices and finding solutions to shared challenges.
In Australia the GGHH network is coordinated by the Climate and Health Alliance.
In April 2019, the WA Minister for Health wrote to the chairpersons of WA Health Service
Provider boards encouraging them to consider joining GGHH. All WA Health Service
Providers are now members of the GGHH network.

Learn about our 10 goal framework

Figure 20: Global Green and Healthy Hospitals Framework
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6. Drivers of change

6.1 Evidence and data
Both climate science and health sciences are founded on evidence, data and research.
In earlier chapters, we have provided an overview of the effects of climate change on the WA
environment specifically (chapter 3), and its potential health impacts (chapter 4).
Climate data and climate models have proved accurate in the past (chapter 2), and will be
increasingly important over the next decade, to model a range of scenarios that take into
account societal actions, particularly in mitigation.
Climate modelling also needs to be extended to health to inform disease predictions,
health impact and vulnerability assessments and adaptation planning (see section 8.5).
This should also include impacts on the health system itself, such as demand. For example,
Emeritus Consultant Chris Curry suggested looking at the climate-related impact on
emergency department and mental health service presentations, as did the Australasian
College of Emergency Medicine.357
Multiple submissions spoke about the need to track environmental exposure data and
health impact data, specific to WA and its different regions, over time.358 The Inquiry heard
that environmental and health data are not well integrated at present in WA.359
Many spatial data applications contain detailed environmental data, which could be
expanded to include health data. WA has a large number of small to medium-sized
companies, primarily servicing the mining and resources industry, who specialise in spatial
data, and WA Health were lead partners in the Health Program of the Cooperative Research
Centre for Spatial Information, the forerunner to FrontierSI (see below).
Currently, however, there is no system that systematically links environmental and health
data in Australia, though this has been proposed on several occasions over the last 20 years
to EnHealth, the peak environmental health standing committee, which has representatives
from all Australian states and territories, as well as the Commonwealth and expert agencies.
The FrontierSI submission to this Inquiry proposed the development of an AusEnHealth
Knowledge Hub, an online environmental health decision support platform providing
access to data, models and tools relating to the impact of climate change on health.360
It would bring together multiple data sources (weather, satellite, built environment,
demographic, health and socio-economic) within an analytics engine, which could
integrate the data and turn it into useful information. This platform could potentially be
open to a range of users, including the general public, policy analysts and media, as well as
decision-makers, researchers and scientists.
There is also a need for scientists from different disciplines to work together across climate,
the environment and health. There is demonstrated recent precedent for this in the areas of
heatwave and air pollution (see section 8.4).

357 Curry C. Public submission. 2019.
358 Australasian College for Emergency Medicine. Public submission. 2019; Chief Health Officer Victoria. Public
submission. 2019; Curtin University WHO Collaborating Centre on Environmental Impact Assessment.
Public submission. 2019; Edith Cowan University. Public submission. 2019; Telethon Kids Institute. Public
submission. 2019.
359 Environmental Health Australia WA. Public submission. 2019.
360 FrontierSI. Public submission. 2019.
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6.2 Research and innovation
History of climate and health research in Australia
The Inquiry heard that at the turn of the century Australia was regarded as a world leader
in the field of climate change and health with a large research network, a National Climate
Change Adaptation Research Plan for Human Health, and dedicated funding.361
However, the Public Health Association Australia told the Inquiry at a formal hearing that
national funding and investment in climate and health related research has been minimal
since 2012.362
This is further illustrated by the static number of scientific publications on health and
climate change in Australia since 2014.363 As a result, Australia has failed to keep pace with
international efforts in this area.364
The Inquiry received submissions from three of the leading universities in the State,365 the
Telethon Kids Institute,366 as well as academic experts from across the country.367
Stakeholders generally agreed that while there is adequate research on the basic links
between climate change and health there are large gaps in knowledge about local and
regional challenges as well as how we achieve change in that context.
The Climate and Health Alliance provided the Inquiry with a discussion paper the
organisation submitted to the Medical Research Future Fund in 2019. The report outlined
several research priorities for Australia including evaluating interventions for specific
climate-health threats, understanding vulnerability, and assessing the economic value of
health benefits associated with mitigation and adaptation strategies.368

361 Professor Anthony Capon. Public formal hearing transcript. 2019 Nov 28; Public Health Association of Australia.
Public formal hearing transcript. 2019 Oct 3.
362 Public Health Association of Australia. Public formal hearing transcript. 2019 Oct 3.
363 Beggs PJ, Zhang Y, Bambrick H, Berry HL, Linnenluecke MK, Trueck S, et al. The 2019 report of the MJA-Lancet
Countdown on health and climate change: a turbulent year with mixed progress. Med J Aust. 2019; 211(11):
490-91.
364 Green D, Pitman A, Barnett A, Kaldor J, Doherty P, Stanley F. Advancing Australia’s role in climate change and
health research. Nat Clim Chang. 2017; 7(2): 103-06.
365 Curtin University WHO Collaborating Centre on Environmental Impact Assessment. Public submission. 2019;
Edith Cowan University. Public submission. 2019; University of Western Australia. Public submission. 2019.
366 Telethon Kids Institute. Public submission. 2019.
367 Beggs P. Public submission. 2019; Capon A. Public submission. 2019; Green D. Public submission. 2019; HarrisRoxas B. Public submission. 2019; Johnston F. Public submission. 2019; Madden L. Public submission. 2019;
McGain F. Public submission. 2019; Sainsbury P. Public submission. 2019; Zhang Y. Public submission. 2019.
368 Climate and Health Alliance. National climate change and health research priorities: discussion paper.
Melbourne (VIC): CAHA; 2018.
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Funding cut for climate change adaptation
The National Climate Change Adaptation Research Facility (NCCARF) was established and funded by the
Australian Government in 2008 to generate and communicate the knowledge decision-makers needed to
effectively adapt to climate change.
In evidence submitted at a formal hearing, Professor Tony Capon, the founding convenor of the Human
Health Network of NCCARF, spoke of how the network aimed to generate interest and engagement from as
wide a community of scholars and policy makers as possible, recognising the power of transdisciplinary
research.369 Funding for NCCARF was significantly reduced from 2013 onwards and ceased completely
from 2018.

Dr David Pencheon, founding director of the UK SDU, has stated that biomedical research
about the health problems associated with climate change is an ‘essential but insufficient’
part of the process of health care improvement, and needs to be complemented by 369
behavioural research and economic evidence about how solutions are implemented at
scale.370
The Royal Australasian College of Surgeons has called for ongoing evidence-based research
into the environmental impact of surgical procedures and operating theatres, and the
development of technologies and devices, to better balance the delivery of safe, high
quality care to patients while minimising the environmental impact.371

Future opportunities for research and innovation
The National Health and Medical Research Council (NHMRC), which is the major
government funding body for medical research, advised the Inquiry that “resilience to
environmental change, emerging health threats and emergencies” has been identified as a
strategic priority for the 2018-2021 triennium.372
NHMRC hosted a workshop in November 2019 on ‘NHMRC’s role in addressing health
implications of environmental change’ and invited researchers, policy makers and other
relevant stakeholders.
In January 2020, NHMRC put out a call for applications for Bushfire Impact Research Grants
to be funded from the Medical Research Future Fund under its Emerging Priorities and
Consumer Driven Research Initiative to a total of $5 million. The purpose of the grants
is to address evidence gaps in two key areas relating to the 2019-20 bushfire events and
hazardous bushfire smoke, namely the physiological effects of exposure, and ways to build
mental resilience, as identified in section 4.1.

369 Professor Anthony Capon. Public formal hearing transcript. 2019 Nov 28. p11.
370 Pencheon D. Developing a sustainable health care system: the United Kingdom experience. Med J Aust. 2018;
208(7): 284-85e1.
371 Royal Australasian College of Surgeons. Environmental impact of surgical practice position paper
[Internet]. Melbourne (VIC): RACS; 2018 [cited 2020 Feb 24]. Available from: https://umbraco.surgeons.org/
media/1641/2018-02-20_pos_rel-gov-037_environmental_impact_of_surgical_practice.pdf
372 National Health and Medical Research Council. Public submission. 2019.
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Doctors for the Environment advised the Inquiry that WA should continue to advocate for
climate and health as a national research priority.373
At a State level, existing research programs supported by the WA Department of Health
include clinician and registrar research fellowships, research translation projects and
several grant programs. None of these initiatives have a specific focus on climate or
environmental sustainability issues but they do not explicitly preclude studies or projects
which seek to explore these areas. Healthway, a State Government entity which provides
grants programs for health promotion, provided the Inquiry with some examples of their
funding support for local active travel programs.374
The WA Future Health Research and Innovation Fund was identified by the Director General
of the WA Department of Health as a possible source of funding for climate and health
related research.375 The fund is due to start in 2020 with $52 million provisionally allocated
over a three-year period. Combined with existing State Government research funding, it will
deliver a total of $126.6 million over the next four years.376
Doctors for the Environment also agreed that the Fund should encourage, support and
allow for research and development on climate change and health, and environmental
sustainability options.377

Innovation and technology
New ways of thinking should be supported to address sustainability challenges within the
health system, as well as improve our responses to the impacts of climate change.
Bason defines public sector innovation as ‘the process of creating new ideas and turning
them into value for society.’ 378
Innovation at random from talented, passionate individuals will always occur. Many
organisations now foster a systematic approach to build innovation capacity and harness
new ideas, which requires leadership at all levels.
The Telethon Kids Institute identified that creating a culture of innovation within a hospital
or health system is important “… a system that’s involved in innovation, critical appraisal and
thinking and improving becomes a self-learning system, and therefore continually improves,
even in areas unrelated to targeted activities”.379
Possible actions to encourage innovative approaches include creating incentives for
change (e.g. seed funding for initiatives), supporting staff to voice and trial new ideas, and
encouraging the use of technologies such as telemedicine.

373 Doctors for the Environment Australia. Public submission. 2019.
374 Healthway. Public submission. 2019.
375 Department of Health. Public formal hearing transcript. 2019 Dec 12.
376 Cook R, Minister for Health. New era for health research and innovation funding (online media statement).
Perth (WA): Government of Western Australia; 2019 Sep 26 [cited 2020 Feb 24]. Available from: https://www.
mediastatements.wa.gov.au/Pages/McGowan/2019/09/New-era-for-health-research-and-innovationfunding.aspx
377 Doctors for the Environment Australia. Public submission. 2019.
378 Bason C. Leading public sector innovation. Co-creating for a better society. Great Britain: Policy Press; 2010. p34.
379 Telethon Kids Institute. Public formal hearing transcript. 2019 Oct 17. p8.
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In health services, co-design of innovative approaches to mitigation with clinicians is
essential.
The WA Health Digital Strategy 2020-2030 was released in October 2019 and provides
a roadmap for how digital innovation and technology will be leveraged and adopted
across the public health system.380 Implementation of the strategy will have many flow-on
sustainability benefits and will help with the delivery of new initiatives designed to reduce
health system waste and emissions.
It also represents an opportunity to collect and embed data around climate change. The
Inquiry heard at a hearing with Health Support Services that the Digital Strategy calls
for a ‘data lake’, which will place all WA health system’s data into one place. From this,
analytics and technologies can be set up to extract information that can be used to inform
decisions.381
The use of digital tools such as data visualisation, data linkage, big data, spatial
epidemiology and green computing can also have environmental benefits.382
Innovation is linked to research, cross-disciplinary partnerships, risk management, strategic
thinking, and evaluation, and can be applied to both mitigation and adaptation challenges.

Exemplar: Planting the seeds for sustainability
Seed funding provided directly by health service providers also has the potential to promote innovation
and address sustainability issues at a site or service level. The Inquiry heard about two such initiatives
during the formal hearings:
Ramsay Health Care has established a $1 million Environmental Sustainability Fund to support hospitals
undertake projects that reduce carbon emissions. Sites can apply for funding of up to $100,000 per project
for initiatives that reduce waste and minimise consumption of energy and water.383
North Metropolitan Health Service recently developed the Innovative Future Program. The program is
designed for staff to submit ideas, including around sustainability, with successful projects receiving
executive sponsorship, resourcing and support. A total of $500,000 will be available from January to
June 2020.

383

380 Department of Health. WA Health Digital Strategy. Perth (WA): Government of Western Australia; 2020.
381 Health Support Services. Public formal hearing transcript. 2019 Oct 17.
382 Telethon Kids Institute. Public formal hearing transcript. 2019 Oct 17.
383 Ramsay hospitals wage million-dollar war on waste. Ramsay Way Newsletter [Internet]. 2019 Aug 23 [cited
2020 Feb 24]. Available from: https://www.ramsayhealth.com.au/News/General-News/Ramsay-hospitalswage-million-dollar-war-on-waste
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6.3

Co-benefits

A co-benefit is an additional benefit arising from an action that is undertaken for a different
principal purpose.384

Health of people

Decisions

Health of ecosystems

Figure 21: Illustration of the co-benefit concept
In the context of climate change, co-benefits are the health benefits associated with
reducing greenhouse gas emissions, as distinct from the environmental and ecosystem
benefits (see figure 21).
Some of the main co-benefits of climate change mitigation efforts are associated with
improvements in population health related to chronic diseases.
First, encouraging active transport options (such as walking and cycling) helps to decrease
private vehicle use and associated emissions. It also has clear flow-on benefits for
individuals’ physical health, lessening their risk of conditions such as obesity, heart disease
and stroke.385 It can also decrease the risk of injury or death due to motor vehicle collisions,
lessen noise pollution and help reduce stress.386
Second, decreasing industrial emissions will directly reduce greenhouse gas emissions, but
also reduce air pollution and its effects on health as described in section 4.1.387 Given the
burden of disease associated with air pollution, the health co-benefits of action to reduce
these pollutants are significant.

384 Capon AG, Rissel CE. Chronic disease and climate change: understanding co-benefits and their policy
implications. N S W Public Health Bull. 2010; 21(5-6): 109-13.
385 Public Health Association of Australia. Public formal hearing transcript. 2019 Oct 3; Ross A. Public submission. 2019.
386 Rudolph L, Harrison C, Buckley L, North S. The health benefits of climate action [Internet]. In: Climate change,
health and equity: a guide for local health departments. Oakland, CA and Washington DC: Public Health
Institute and American Public Health Association; 2018 [cited 2020 Mar 15]. Available from:
http://climatehealthconnect.org/resources/climate-change-health-and-equity-a-guide-for-local-healthdepartments/
387 Haines A. Health co-benefits of climate action. Lancet Planet Health. 2017; 1(1): e4-e5; Public Health
Association of Australia. Public submission. 2019.
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Third, reducing consumption of animal products and shifting to a more vegetable-rich
diet decreases the emissions associated with meat production. It is also healthier for the
individual, reducing saturated fat intake and supporting an increased intake of fruit and
vegetables, thereby reducing their risk of conditions such as heart disease, stroke and
cancer.388
The co-benefits of climate change action for reducing the burden of chronic disease were
made forcibly by the Lancet Commission on Obesity, which over a 3-year period evolved to
include climate change in its remit.389 Simply put, the complex systems that determine
‘how we eat, live, consume and move’ drive both obesity and climate change, and
perpetuate inequity390.
There are a range of other examples where co-benefits accrue, which were raised
throughout the Inquiry process.
For example, sourcing food locally to decrease transport miles reduces the risks of
disruptions to supply due to road conditions, potentially improves the nutritional value of
the food, supports local businesses and provides employment opportunities.391
Further, as outlined in section 4.1, taking any action on climate change – whether on the
mitigation or on the adaptation side – is also likely to support improved mental health and
decrease anxiety with current levels of inaction.
Aboriginal-initiated natural resource management or ‘caring for country’ programs, aimed
at climate adaptation, may also lead to social and emotional well-being co-benefits in
remote communities.392
The health co-benefits of climate change action, through either a reduction of current
health threats or improvements in current health status, can be realised at a local scale and
often in a short timeframe (days, weeks and months). The climate benefits, in contrast, will
accrue in the longer term (years, decades and centuries).393
As Capon and Rissel pithily put it, what is good for the planet is also good for health, and
vice versa. And further, many of these same actions may also save money – a triple win for
‘people, planet and profit’.394

388 Smith KR, Woodward A, Campbell-Lendrum D, Chadee DD, Honda Y, Liu Q, et al. Human health: impacts,
adaptation, and co-benefits. In: Field CB, Barros VR, Dokken DJ, Mach KJ, Mastrandrea MD, Bilir TE, et al.,
editors. Climate change 2014: impacts, adaptation, and vulnerability. Part A: global and sectoral aspects.
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [Internet]. Cambridge and New York: Cambridge University Press; 2014: p. 709-54. Available from:
https://www.ipcc.ch/report/ar5/wg2/
389 Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, et al. The global syndemic of obesity,
undernutrition, and climate change: The Lancet Commission report. Lancet. 2019; 393(10173): 791-846.
390 Kleinert S, Horton R. Obesity needs to be put into a much wider context. Lancet. 2019; 393(10173): 724-26.
391 Aboriginal Health Council of WA. Public submission. 2019; Department of Health. Public submission. 2019;
Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
392 Berry HL, Butler JR, Burgess CP, King UG, Tsey K, Cadet-James YL, et al. Mind, body, spirit: co-benefits for
mental health from climate change adaptation and caring for country in remote Aboriginal Australian
communities. N S W Public Health Bull. 2010; 21(506): 139-45.
393 Climate and Health Alliance. Public submission. 2019.
394 Capon AG, Rissel CE. Chronic disease and climate change: understanding co-benefits and their policy
implications. N S W Public Health Bull. 2010; 21(5-6): 109-13.
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6.4 Costs and benefits – the economic case for action
The best body of evidence for the economic benefits of climate mitigation in the health
sector has been produced by the Sustainable Development Unit (SDU) in the United
Kingdom, drawing on experience in their National Health Service (NHS) over the last
10 years.
Overall, between 2007 to 2017, the NHS cut emissions by 18.5 per cent while health care
activity rose by 27 per cent.395 By 2017, environmental sustainability measures (mainly in
energy, waste and water) were saving the NHS approximately 90 million pounds annually.396
In their submission to the Inquiry, the SDU cited modelling they conducted which
demonstrated the financial and carbon savings for 35 different interventions across the
spectrum of care.397 They found the most dramatic absolute savings, both financially and
environmentally, in the areas of prevention, waste (especially pharmaceuticals), new
models of care and staff behaviour.398
The UK experience illustrates how reducing duplication and waste has the potential to save
money. This improves the economic sustainability of the health system, as these savings
can then be reinvested in health services.399
In its submission to the Inquiry, the Climate and Health Alliance provided some case studies
from the Global Green and Healthy Hospitals network (see section 5.2), demonstrating that
these sorts of financial benefits are also being realised within pockets of the Australian
health care system.400 Examples included:
O

O

O

O

Royal Melbourne Hospital has saved at least $230,000 between 2012 and 2017 by
cutting 187 tonnes of clinical waste from its operating theatres.
Mater Health Services Australia cut its fleet by 41 vehicles from 2010 to 2014, with
nearly 8 in 10 vehicles now low-emissions, saving over $500,000 in fuel, lease,
insurance, and repairs and maintenance.
Mater Health Services Australia also reduced A4 paper purchases by 32 per cent
between 2010 and 2015, switching to recycled then carbon-neutral products, saving
$60,000 through procurement decreases.
Western Health, Melbourne has saved around $32,500 and 140 tonnes of CO2e per
year, by safely substituting desflurane and nitrous oxide – anaesthetic gases that are
also especially potent greenhouse gases (see section 5.2).

395 Sustainable Development Unit. Reducing the use of natural resources in health and social care. Public Health
England and NHS England. Cambridge (UK): Public Health England and NHS England; 2018.
396 Sustainable Development Unit. Sustainable development in the health and care system - health check 2018.
Cambridge (UK): Public Health England and NHS England; 2018.
397 Sustainable Development Unit. Public submission. 2019.
398 Sustainable Development Unit. Securing healthy returns: realising the financial value of sustainable
development. Cambridge (UK): Public Health England and NHS England; 2016.
399 Department of Health. Public formal hearing transcript. 2019 Dec 12.
400 Climate and Health Alliance. Public submission. 2019.
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The consideration of environmental footprint as part of investment in new capital,
equipment or minor works can also have flow-on financial benefits. For example, effective
insulation can reduce heating and cooling costs, while solar panels can reduce electricity
bills (see section 5.2 for examples). While there may be some short-term costs associated
with such initiatives, they will usually be outweighed by savings over the longer-term.401
The wide array of mitigation options, within a range of care settings, means that options
have to be individually assessed, depending on the particular activity and setting. Such
assessments or evaluations ideally should be done locally, but the Inquiry found little
evidence of such studies in Western Australia. Adaptation efforts, which have been
conducted as part of traditional public health activity, have been better evaluated.
In any economic evaluation, it is important to recognise there are a range of financial and
non-financial costs and benefits. What one chooses to value, the assumptions that underly
the evaluation model and the weight given to various criteria all matter.
This approach is reflected by the UK’s SDU, which – like WA’s Sustainable Health
Review – views a sustainable health care system as broader than financial sustainability
alone. It takes what is known as a ‘triple bottom line’ approach to decision-making;
that is, it explicitly considers financial, social and environmental return on investment
simultaneously.402
For example, from a health perspective, it is entirely sensible to include an assessment of
health co-benefits (see section 6.3) as part of an options evaluation for a business case.
These benefits are often sizeable at a population level, as they may favourably impact on
common chronic diseases – which, it should be noted, are currently a considerable cost to
the health system.403
In evidence presented at a formal hearing, Doctors for the Environment Australia cited
research which explored the extent to which the health co-benefits of addressing problems
related to both climate change and air pollution would compensate for the mitigation costs
associated with achieving the targets of the Paris climate agreement.404 The study concluded
that the value of health gains would be approximately twice the cost of the policies.405
The distribution of costs and benefits should also be considered across different population
segments, including vulnerable groups, who tend to be hit hardest by climate change and
have the least capacity to adapt or respond.
Generating a business case for investment or action may require future scenario modelling
of relevant and relative costs or benefits under various options. It is imperative that those
options include the status quo, as the cost (used in its widest sense) for the planet of not
changing course is widely accepted as too great (see chapters 2 to 4).
401 Health Support Services. Public formal hearing transcript. 2019 Oct 17; Royal Australasian College of Surgeons.
Public formal hearing transcript. 2019 Oct 17; PathWest. Public formal hearing transcript. 2019 Dec 12; North
Metropolitan Health Service. Public submission. 2019; Sustainable Development Unit. Public submission. 2019.
402 Sustainable Development Unit. What is sustainable health? [Internet]. Cambridge (UK): Public Health England
and NHS England. [cited 2020 March 15]. Available from: https://www.sduhealth.org.uk/policy-strategy/whatis-sustainable-health.aspx
403 Public Health Association of Australia. Public formal hearing transcript. 2019 Oct 3.
404 Doctors for the Environment Australia. Public formal hearing transcript. 2019 Oct 31.
405 Markandya A, Sampedro J, Smith SH, Van Dingenen R, Pizarro-Irizar C, Arto I, et al. Health co-benefits from air
pollution and mitigation costs of the Paris Agreement: a modelling study. Lancet Planet Health. 2018; 2(3):
e126-e133.
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It is also important to recognise that there will be levels of uncertainty around options and
outcomes, and good analytics will point to the boundaries of that uncertainty.
Another way to think of the economic case for action is changing from a cost to an
insurance model. This involves assessing risk and taking reasonable precautions. Many of
the investments required for mitigation and adaptation are modest and would fit within a
‘sensible insurance’ category, especially given the size of the health sector.
So, overall, there is a persuasive economic case for action in health on both mitigation and
adaptation fronts. No submission to the Inquiry recommended a continuation of the status
quo. The argument is further strengthened by a consideration of non economic factors
(environmental and social), and by including the value of health co benefits.

6.5 Financial risks and corporate responsibilities
The Deputy Governor of the Reserve Bank of Australia, in a public forum hosted by the
Centre for Policy Development in March 2019, highlighted the significant impact the
weather has had on the Australian economy, particularly agriculture, over many decades.
He went on to talk about climate change, its broader effects on the economy, the need to
think about trends rather than cycles in the weather, and the centrality of these issues to
businesses, households and governments.406
In 2017, The Australian Prudential Regulatory Authority (APRA) publicly warned about
the risks of climate change and their expectation that financial institutions ‘rise to the
challenge’.407 In 2019, APRA gave a specific warning that in parts of northern Australia
insurance might become unavailable, not just expensive or unaffordable, because of a
climate change-related increase in natural disasters.408
Section 2.5 discussed climate risk at a global level. In 2019, the Australian Securities and
Investments Commission (ASIC) updated its guidance on disclosure of climate change
risk to be consistent with the G20 Financial Stability Board’s Taskforce on Climate Related
Financial Disclosures (TCFD).409 ASIC had previously highlighted climate change as a
systemic risk that could impact on an entity’s financial prospects in future years and
encouraged companies to take a proactive approach to such risks.
In its submission to this Inquiry, the Climate and Health Alliance pointed out that under
the Commonwealth Corporations Act 2001 directors of private companies need to consider
climate-related risk like all other risks to their business, with MinterEllison, a leading law
firm warning that there is no excuse for inaction on climate risk.410
406 Debelle G, Deputy Governor. Climate change and the economy (speech) [Internet]. Public forum hosted by
the Centre for Policy Development. Sydney (NSW): Reserve Bank of Australia; 2019 Mar 12 [cited 2020 Mar 20].
Available from: https://www.rba.gov.au/speeches/2019/sp-dg-2019-03-12.html
407 Summerhayes G, Executive Member. Australia’s new horizon: climate change challenges and prudential risk
(speech) [Internet]. Insurance Council of Australia Annual Forum. Sydney (NSW): APRA; 2017 Feb 17 [cited 2020
Mar 2]. Available from: https://www.apra.gov.au/news-and-publications/australias-new-horizon-climatechange-challenges-and-prudential-risk
408 Australian Prudential Regulation Authority. Information paper. Climate change: awareness to action. Sydney
(NSW): APRA; 2019.
409 Australian Securities & Investments Commission. 19-208MR ASIC updates guidance on climate change related
disclosure (online media release). Brisbane (QLD): ASIC; 2019 Aug 12 [cited 2020 Mar 2]. Available from:
https://asic.gov.au/about-asic/news-centre/find-a-media-release/2019-releases/19-208mr-asic-updatesguidance-on-climate-change-related-disclosure/
410 Climate and Health Alliance. Public submission. 2019.
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Doctors for the Environment Australia highlighted a discussion paper released by the Centre
for Policy Development (CPD) in 2019, which found that public authority directors are also
likely to have duties of care and diligence to consider climate risk in their activities, which
are at least as stringent as the duties of private corporation directors.411
CPD went on to find that public authorities are both potential contributors to climate
change and subject to climate risks, and public sector directors are now increasingly likely
to be scrutinised and held to account for climate risk management.
CPD made a series of policy recommendations, including that formal ministerial statements
of expectations be issued to clarify how public authorities and their directors should
manage climate-related risks and policy priorities.412
Climate Compass, a climate risk management framework for Commonwealth agencies,
was published in 2018 (CSIRO 2018). It includes step by step instructions and guidance for
Australian public servants to understand and manage the risks from the changing climate
to policies, programs and asset management.413
In general, the health services in WA were aware of such obligations at a Board level, as
shown by their statements to the Inquiry at the formal hearings.414 Specific mention was
made about capital risks (with many hospitals built on coastal areas), risk registers, supply
chain risks, and data risks (with the need to start monitoring baseline emissions and waste).
However, there was also a general recognition that such awareness needed to be converted
into further risk analysis and action in coming years. And that such action would be both
necessary (from the point of view of overall risk management, business continuity, litigation
management and insurance costs) and the right thing to do (responding to staff and
community expectations).
Beyond the risks of climate change itself, there is also recognition that responsible
investment must account for issues not traditionally a part of financial analysis, but which
have financial relevance. Environmental, Social and Governance (ESG) refers to three
factors that stakeholders, investors or shareholders might consider when assessing the
sustainability and societal impact of an organisation, company or business. The health
workforce, health professional groups and health unions are large and influential players in
financial, superannuation and related industries, and have used that influence previously.415
Many private companies and financial entities are publicly disclosing climate-related
financial risks, consistent with the recommendations of the TCFD, and public entities may
follow suit in years to come.

411 Doctors for the Environment Australia. Public submission. 2019.
412 Centre for Policy Development. Public authority directors’ duties and climate change. Discussion Paper.
Sydney (NSW): CPD; 2019.
413 CSIRO. Climate compass: a climate risk management framework for Commonwealth agencies. Canberra (ACT):
Commonwealth of Australia; 2018.
414 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; North Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health Service. Public formal hearing
transcript. 2019 Oct 31; South Metropolitan Health Service. Public formal hearing transcript. 2019 Nov 14; WA
Country Health Service. Public formal hearing transcript. 2019 Nov 28.
415 Australasian College for Emergency Medicine. Public submission. 2019; Australian Medical Students’
Association. Public submission. 2019; Doctors for the Environment Australia. Public submission. 2019; Huband
A. Public submission. 2019; Sainsbury P. Public submission. 2019; Anonymous 02. Public submission. 2019.
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7. Structure and policy for mitigation

7.1 The UK Sustainable Development Unit model
As mentioned in section 1.1, the WA Sustainable Health Review recommended a reduction
in health sector environmental footprint, driven locally but coordinated on a systemwide
basis, guided by the National Health Service (NHS) model in the United Kingdom (UK).
The UK NHS is the largest health service and the fifth largest employer in the world, with
around 1.5 million employees.
Following the passage of the UK Climate Change Act in 2008, the NHS established a
Sustainable Development Unit (SDU) the same year to guide its carbon reduction efforts. Its
scope has since expanded to include adaptation as well as mitigation.416
From 2007 to 2017, the UK health and social care system cut emissions by 18.5 per cent
despite a 27 per cent increase in clinical activity over the same period.417
The UK SDU is now well-established as a leader on climate change and sustainability in
healthcare globally, and has developed policies, tools and training specific to the health
sector in the UK, but which can be adopted and adapted for other countries.
Just as important, the UK SDU, like the Climate and Health Alliance in Australia, is a source
of creative and innovative systems-thinking, that assists the health sector overcome the
perception that change is too difficult.418
The UK SDU assisted the Inquiry generously, by sharing its experience early-on via
teleconference and providing a detailed written submission. It then hosted a visit by a
member of the Inquiry team (RBJ), who travelled to the UK to meet with SDU staff and other
UK-based experts to gather additional material for the Inquiry. Further information on this
visit is provided in Appendix 2.
Multiple stakeholders including Health Service Providers,419 non-government
organisations,420 and others421 agreed that a specialised work unit, similar to an SDU,
was required to lead and coordinate a systemwide response on climate action and
sustainability in WA.
Establishment of such a unit in WA is the obvious next step in harnessing the enthusiasm
of health service providers and building momentum for ongoing change. A WA SDU could
sit with the Department of Health as the System Manager and include a remit to influence
systemwide policy, planning and research, monitor the system’s carbon footprint and
actively support health service providers through tools and training.

416 Sustainable Development Unit. Public submission. 2019.
417 Sustainable Development Unit. Reducing the use of natural resources in health and social care. Public Health
England and NHS England. Cambridge (UK): Public Health England and NHS England; 2018.
418 Sustainable Development Unit. Public submission. 2019.
419 North Metropolitan Health Service. Public submission. 2019; South Metropolitan Health Service. Public
submission. 2019.
420 Climate and Health Alliance. Public submission. 2019; Doctors for the Environment Australia. Public
submission. 2019; Doctors Reform Society WA. Public submission. 2019; WA Local Government Association.
Public submission. 2019.
421 Curtin University WHO Collaborating Centre on Environmental Impact Assessment. Public submission. 2019;
Royal Australasian College of Physicians. Public submission. 2019; McGain F. Public submission. 2019.
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7.2 Procurement, contracts and supply chain management
Roles and responsibilities
The State Supply Commission (SSC) was established under the State Supply Commission
Act 1991 and is responsible for setting state level policy for the procurement of goods and
services. All public authorities, including health service providers, are required to comply
with these policies when they procure goods and services.
The SSC delegates its purchasing and contracting authority to public authorities through
an unlimited partial exemption, with a special condition that the Department of Finance be
involved in all purchases or contract variations valued at $250,000 and above.
The Department of Finance also manages the state’s Common Use Arrangements
(CUAs) which streamline the purchasing process for public agencies procuring common
services such as waste disposal and recycling, energy, fresh produce, motor vehicles and
pharmaceuticals.
For the procurement of goods and services under $250,000, Health Support Services (HSS)
or an internal procurement unit within a HSP can facilitate the purchase. HSS also manages
a set of contracts similar to CUAs, called panel arrangements, on behalf of the WA health
system.

Sustainable procurement
The role of procurement in reducing the health sector’s greenhouse gas emissions was
identified in multiple submissions to the Inquiry.422 Health Care Without Harm estimate that
71 per cent of emissions come from the health care supply chain through the production,
transport and disposal of goods and services such as pharmaceuticals and other chemicals,
medical devices, hospital equipment and food.423 Sustainable procurement policies and
practices can therefore drive demand for more sustainable manufacturing across the
supply chain and minimise the health sector’s environmental impact.
The health sector has considerable purchasing power which can be used to actively
promote sustainable procurement. For example, in 2018-19, Health Support Services
managed 143 contracts worth a total of $2.7 billion.424 Ms Grace Hockey from the Office of
the Chief Procurement Officer at HSS told the Inquiry “... we have quite a wide-ranging reach
with industry ... so when we signal changes, or we signal what’s most important to us, we do
then also see very soon, and even sometimes in advance, changes in industry practices”.425

Building sustainability into the WA health procurement process
The SSC first published a Sustainable Procurement Policy in 2014 and recently updated this
to align with the State’s Waste Avoidance and Resource Recovery Strategy 2030 and the most
recent Sustainable Procurement standard published by the International Organisation for
Standardisation.
422 Department of Health. Public submission. 2019; Doctors for the Environment Australia. Public submission.
2019; Health Support Services. Public submission. 2019.
423 Health Care Without Harm and Arup. Health care’s climate footprint: how the health sector contributes to the
global climate crisis and opportunities for action; 2019.
424 Health Support Services. Annual Report 2018-19. Perth (WA): Government of Western Australia; 2019.
425 Health Support Services. Public formal hearing transcript. 2019 Oct 17. p11.
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The policy defines sustainable procurement as ‘procurement that has the most positive
environmental, social and economic impacts possible over the entire life-cycle of a product
or service, and that strives to minimise adverse impacts’. 426 Sustainable procurement
therefore reflects the principles of a triple bottom line approach, as outlined in section 6.4.
The policy explicitly recognises that public authorities have an important role in using
their purchasing power to lead by example and embed practices into their procurement
processes that encourage suppliers to adopt sustainable practices that achieve
environmental, social and economic benefits.
This policy, along with the Procurement Practice Guide, provides guidance to the health
sector on how to integrate sustainability considerations into the procurement process.
Health Support Services told the Inquiry at a formal hearing that “the policies as they
currently stand, are more voluntary in nature than they are, say, mandatory. So they’re there,
but it relies more on the individual … to say [sustainability is] an important issue for us”.427
Several health service providers stated that they are beginning to build sustainability
practices into their procurement processes.428 However, the Inquiry also heard that there is a
need to provide more education and training to staff around why sustainable procurement
is important and how it can be achieved.429 In addition, changes in behaviour will be driven
by strong leadership and a culture which focuses on climate impact and sustainability
more broadly.

7.3 Infrastructure and commissioning
Changes to the building design and construction of healthcare facilities can offer
opportunities for the system to reduce its carbon footprint, and research demonstrates that
building sustainable healthcare facilities is also more cost-effective.430
In WA, the Building Management and Works (BMW) unit within the Department of Finance is
responsible for the overall planning, delivery and management of the State Government’s
infrastructure portfolio. This includes the construction of new health facilities, maintenance
programs for existing buildings and the provision of offices for staff.
As part of its role, BMW acts as the project manager for capital works projects and the
relevant HSP works with BMW to finalise the design and is then responsible for managing
the contracts associated with the development. State Government policy recommends
projects managed by BMW are designed to a ‘best practice’ environmental standard,
equivalent to a 4 Star rating (out of 6) from the appropriate Green Building Council of
Australia Green Star rating tool, although formal certification is not undertaken.431

426 Department of Finance. State Supply Commission Sustainable Procurement Policy. Perth (WA): Government of
Western Australia; 2020.
427 Health Support Services. Public formal hearing transcript. 2019 Oct 17. p8.
428 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; PathWest. Public formal hearing transcript. 2019 Dec 12.
429 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; Health Support Services. Public formal hearing
transcript. 2019 Oct 17; PathWest. Public formal hearing transcript. 2019 Dec 12.
430 Green Building Council of Australia. The case for sustainable healthcare. Barangaroo (NSW): GBCA; 2018.
431 Department of Finance. Building Management and Works (BMW) Technical Guideline: TG003 Sustainability
Benchmarking. Perth (WA): Government of Western Australia; 2018.

97

Exemplar: Sustainable construction of Pingelly and Cunderdin health centres
Mr Rob Pulsford, Infrastructure Director at WA Country Health Service, explained to the Inquiry how their
health service worked to achieve a 4 Star rating in the construction of two new health centres at Pingelly
and Cunderdin in the Wheatbelt region of WA.432 The design team took a holistic approach to the design
of both facilities to reduce the environmental impact. Examples of design features include the utilisation
of airlocks (to improve climate control & avoid wind tunnels), use of natural light, laminated safety glass
windows & treatments to reduce heat transfer, grey water systems, water wise gardens & landscaping to
reduce water consumption, and installation of solar panels to produce electricity.

Including sustainable initiatives in infrastructure builds is often associated with a larger 432
initial capital cost. North Metropolitan Health Service told the Inquiry that future operating
costs are not assessed as part of the business case development for infrastructure
projects.433 Therefore, the up-front investment required for sustainable options (e.g. solar
panels) can make it hard to justify initiatives which might keep running costs down and
produce future savings. Witnesses to the Inquiry advocated for an approach that considered
costs across the life-cycle.434
The Inquiry heard that retrofitting older, existing healthcare facilities to make them more
sustainable can be challenging due to ongoing patient activity and constrained budgets.435436437

Exemplar: Victorian Greener Government Buildings program
The program was reinstated by the Victorian State Government in 2017 to reduce the energy and water
consumption of state infrastructure and buildings by retrofitting them with more energy efficient
equipment and methods of service supply.436
Funding is supplied to projects through Energy Performance Contracts, which provide interest-free loans,
with repayment required within seven years via the savings achieved.
An example of where Energy Performance Contracts have already been used effectively with health facilities
is provided in Queensland where Queensland Health achieved more than $83,000 in annual energy savings
and 381 tonnes in reduced carbon emissions through energy refurbishments. The initial loan was paid back
within 3.4 years which equated to a return on investment of 29 per cent.437

432 WA Country Health Service. Public formal hearing transcript. 2019 Nov 28.
433 North Metropolitan Health Service. Public formal hearing transcript. 2019 Oct 31.
434 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; Health Support Services. Public formal hearing
transcript. 2019 Oct 17; South Metropolitan Health Service. Public submission. 2019.
435 North Metropolitan Health Service. Public formal hearing transcript. 2019 Oct 31; South Metropolitan Health
Service. Public formal hearing transcript. 2019 Nov 14; WA Country Health Service. Public formal hearing
transcript. 2019 Nov 28; East Metropolitan Health Service. Public submission. 2019.
436 Treasury and Finance. Greener Government Buildings [Internet]. Melbroune (VIC): Victoria State Government;
2019 [cited 2020 Jan 14]. Available from: https://www.dtf.vic.gov.au/funds-programs-and-policies/greenergovernment-buildings
437 Ecosave. Case study: Ecosave Energy Savings Project – Queensland Health [Internet]. Brisbane (QLD): Ecosave;
n.d [cited 2020 Jan 14]. Available from: https://ecosave.com.au/news-insights/case-study/queensland-health/
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7.4 Education and training
A motivated workforce
Employees of the WA health system who attended public forums held across WA as part
of the Inquiry spoke of the disconnect between their personal commitment to care for the
environment and working in a system that is a high energy and water user and generates
significant quantities of waste.

Exemplar: Princess Alexandra Hospital
The Princess Alexandra Hospital in
Queensland showed the country what a
motivated workforce can achieve when it
appeared on the ABC program, War on Waste,
to discuss its waste reduction strategies.
Championed by passionate staff throughout
the hospital, its range of environmentally
friendly initiatives have resulted in a total
of more than 2.7 million kg of waste being
diverted from landfill since 2015 and
600,000kg in 2018 alone.441

Health Service Providers told the Inquiry that many of their
staff are highly engaged with the topic of environmental
sustainability and some are independently driving change
within their ward, theatre, office, hospital or health
service.438 However, it was also acknowledged that while
staff are motivated, they don’t necessarily feel empowered
to make changes. Providing support and mechanisms
for interested staff to pursue these interests, through
sustainability committees or conducting pilot initiatives,
will help build on the existing enthusiasm and maintain
momentum.439
The Health Services Union observed that any health
system response will need to maintain and improve
workforce involvement and “action on the ground has to be
encouraged, no matter how small a step”.440 441

Organisational capacity of the health system
Professor Lynne Madden from the University of Notre Dame Australia submitted to the
Inquiry that “the health system must be ready for the changing patterns of morbidity and
mortality [due to climate change] and ensure that the health workforce is skilled to both
recognise and respond appropriately”.442
The Chief Allied Health Officer of WA observed that new skills and expertise may need to be
developed to help health professionals respond to the challenges of climate change. She
gave the Inquiry the example of expanding the scope of practice for occupational therapists
to manage thermoregulation in people with disability.443

438 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; North Metropolitan Health Service. Public formal
hearing transcript. 2019 Oct 31; PathWest. Public formal hearing transcript. 2019 Dec 12; South Metropolitan
Health Service. Public formal hearing transcript. 2019 Nov 14; WA Country Health Service. Public formal
hearing transcript. 2019 Nov 28.
439 East Metropolitan Health Service. Public formal hearing transcript. 2019 Oct 31; South Metropolitan Health
Service. Public formal hearing transcript. 2019 Nov 14; Chief Nursing and Midwifery Officer and Chief Allied
Health Officer. Public formal hearing transcript. 2019 Dec 12.
440 Health Services Union WA. Public formal hearing transcript. 2019 Dec 5. p7.
441 Metro South Health. PAH undertaking its own ‘War on Waste’ [Internet]. Brisbane (QLD): Government of
Queensland; 2019 [cited 2020 Jan 10]. Available from: https://metrosouth.health.qld.gov.au/news/pahundertaking-its-own-war-on-waste
442 Madden L. Public submission. 2019. p2.
443 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12.
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Environmental Health Australia and local governments advocated for the expanded use
of Environmental Health Officers particularly in rural and remote parts of WA444 and this
was supported by the National Aboriginal Community Controlled Health Organisation.445
The Australian Health Promotion Association suggested that their workforce is also ideally
placed to support action on climate change and health.446
New dedicated roles or positions may also need to be created to coordinate and drive
sustainability-related programs and initiatives. In Victoria, sustainability officers are
embedded into hospitals and health services to guide systemic action across sites. In WA,
the South Metropolitan Health Service recently advertised for a sustainability officer to lead
and manage programs across their health service.
At the public forums, it was recommended that once such positions have been established,
sustainability teams or committees could be formed as an opportunity to raise awareness
and seek ideas and support from staff at all levels. These staff should network across Health
Service Providers, in order to share learnings and support a coordinated approach to be
taken across the WA health system.447

Strengthening technical and professional capacity of the health workforce
Evidence provided to the Inquiry from multiple stakeholders identified a lack of climate
and health related education and training for current and future members of the WA health
workforce.448
In their submission to the Inquiry, the Australian Medical Association (WA) advised the
Inquiry that “providing formal teaching and exposure to medical students and embedding
education regarding climate change and its impact on health could help foster a clinical
commitment to knowledge development in this area”.449
Overall, the pace of change in formal curriculum development is currently too slow to
enable the health sector and its large workforce to meet its climate challenge over the next
decade. Part of the explanation is the complexity and time needed to develop standards
and accreditation at a national level in a federal system.
The Australian Medical Students’ Association told the Inquiry that they would like to see
professors and lecturers supported at a faculty and university level to integrate climate
change and sustainability perspectives into existing lectures while waiting for more formal
curriculum changes. They provided the example “we were learning about asthma and
metred-dose inhalers versus other sorts of asthma medications you can use. And we had a
single slide in one of our lectures about which inhaler has less environmental impact”.450
444 City of Bunbury. Public submission. 2019; City of Cockburn. Public submission. 2019; Anonymous 01. Public
submission. 2019; Environmental Health Australia. Public submission. 2019; Environmental Health Australia
WA. Public submission. 2019.
445 National Aboriginal Community Controlled Health Organisation. Public submission. 2019.
446 Australian Health Promotion Association WA. Public submission. 2019.
447 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
448 Australian Medical Students’ Association. Public formal hearing transcript. 2019 Dec 12; Chief Nursing and
Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12; Australian Medical
Association WA. Public submission. 2019; Doctors for the Environment Australia. Public submission. 2019.
449 Australian Medical Association WA. Public submission. 2019. p5.
450 Australian Medical Students’ Association. Public formal hearing transcript. 2019 Dec 12. p8.
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From 2020, the MJA-Lancet Countdown will track an indicator of the inclusion of health and
climate change within medical curricula. Though this will apply initially only to Australia’s
21 medical schools, the approach could be adapted by other regulated health professions,
in a bid to speed up the necessary change process.
Professional associations confirmed that they also have a role in setting benchmarks for
ongoing professional education and practice standards.451
There are also opportunities to better link national professional bodies with practical,
state-based actions. Many professional colleges have updated their position statements
or polices recently and/or declared a ‘climate emergency’. Such statements are important,
not just for what they call for, or ask others to do, but equally as indicators of what those
organisations will do themselves.
At a more local level it was recognised that education of the workforce when implementing
new waste, energy and consumption initiatives is necessary for ongoing success. A
representative from Joondalup Health Campus noted that “people want to do the
right thing... it’s giving them the opportunity” and it was important that management
helped facilitate people make the sustainable choice.452 An example was provided
by Environmental Health Australia about educating staff on the importance of waste
segregation as raised in section 5.2.453 454 455 456 457

Exemplar: Building a climate-resilient workforce
The Inquiry was provided with several examples of activities occurring across Australia which will help build
a workforce that understands the impact of climate change on health and will create change.
The Medical Deans of Australia and New Zealand has formed a working group representing medical schools
and medical student associations across both countries to work collaboratively to develop curricula and
resources to address this within primary medical programs.454
The Royal Australasian College of Surgeons has developed a new competency framework for members
which requires them to understand the social determinants of health and demonstrate a commitment to
the sustainability of healthcare systems, including environmental sustainability.455
Nurses are creating a short course in environmental sustainability and health care to launch at the National
Nursing Forum in 2020.456
The Climate and Health Alliance run a Climate Health Champions training program to improve climate
health literacy among professionals and build leadership capacity to shape change.457

451 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec
12; Royal Australasian College of Physicians. Public submission. 2019; Royal Australasian College of Surgeons.
Public submission. 2019.
452 Australian Private Hospital Association. Public formal hearing transcript. 2019 Nov 28. p7.
453 Environmental Health Australia WA. Public formal hearing transcript. 2019 Oct 3.
454 Madden D, McLean M, Horton GL. Preparing medical graduates for the health effects of climate change: an
Australasian collaboration. Med J Aust [Internet]. 2018 April [cited 2020 Jan 20]. Available from:
https://doi.org/10.5694/mja17.01172
455 Royal Australasian College of Surgeons. Public formal hearing transcript. 2019 Oct 17.
456 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12.
457 Climate and Health Alliance. Public formal hearing transcript. 2019 Dec 5.
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7.5 Performance monitoring and reporting
Regular reporting on the sustainability performance of health services will be essential to
inform decisions, engage staff, drive action and hold the system to account. Health Service
Providers agreed that measurement of some meaningful, practical and easy to quantify
indicators on emissions and waste would help identify risks and opportunities as well as
demonstrate progress over time.458 The Chief Executive of Child and Adolescent Health
Service told the Inquiry that “you focus on what you measure”.459

International health care examples
As mentioned in section 7.1, the UK Sustainable Development Unit (SDU) was established
in 2008 to support the NHS, public health and social care to embed and promote the three
elements of sustainable development – environmental, social and financial. One of its key
areas of work is to develop mechanisms across the sector to support the monitoring of
progress including the implementation of carbon reduction targets.
In 2009, the SDU released a Carbon Reduction Strategy, which set an ambition for the
NHS to help drive change towards a low carbon society.460 In the Strategy, the carbon
footprint for all NHS-related activity was calculated by using the known total consumption/
expenditure data and converting it into carbon emissions. This reporting has since been
broadened and in its Natural Resources Footprint 2018 report, the footprint of the health,
public health and social care system is summarised against four key impacts: water, waste,
air pollution and carbon equivalent emissions.461

Australian health care examples
Similar, albeit less complex and comprehensive, approaches have been adopted in
Australia to monitor progress by health services in adopting sustainability measures. In
Victoria, for example, Western Health releases Sustainability Reports (most recently in
2017–18), which set out its progress against its environmental sustainability aims and
objectives, and reports on its environmental impacts in terms of greenhouse gas emissions
(limited to scopes 1 and 2, defined below), energy use, water use and waste generation.462
These impacts are normalised by floor space (per square metre), activity (per separation)
and occupied bed days. With data provided since the 2011–12 financial year, the report
enables Western Health to track improvements in each of these areas.

458 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health
Service. Public formal hearing transcript. 2019 Oct 31; North Metropolitan Health Service. Public formal
hearing transcript. 2019 Oct 31; South Metropolitan Health Service. Public formal hearing transcript; WA
Country Health Service. Public formal hearing transcript. 2019 Nov 28.
459 Child and Adolescent Health Service. Public formal hearing transcript. 2019 Oct 31. p9.
460 Sustainable Development Unit. NHS Carbon reduction strategy for England. Cambridge (UK): Public Health
England and NHS England; 2009.
461 Sustainable Development Unit. Reducing the use of natural resources in health and social care. Public Health
England and NHS England. Cambridge (UK): Public Health England and NHS England; 2018.
462 Western Health. Sustainability Report 2017/2018. St Albans (VIC): Western Health; 2018.
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Ramsay Health Care, which manages two of WA’s public-private partnerships, also releases
an annual Environmental Management Report for its Australian health care facilities. The
scope of this report includes energy, waste and water management, along with other
initiatives such as environmental training and awareness.463 In reporting greenhouse
gas emissions, as with Western Health, Scope 1 and Scope 2 emissions (see below) are
considered.

Legislative responsibilities: an opportunity for data collection
Under the National Greenhouse and Energy Reporting Act 2007, ‘controlling corporations’
registered under the National Greenhouse and Energy Reporting (NGER) Scheme, due to
meeting defined criteria, must provide a report outlining their:
O

O

O

Scope 1 emissions of greenhouse gases; that is, the release of greenhouse gases into
the atmosphere as a direct result of an activity or series of activities that constitute
the facility
Scope 2 emissions of greenhouse gases; that is, the release of greenhouse gases into
the atmosphere as a direct result of one or more activities that generate electricity,
heating, cooling or steam that is consumed by the facility but that do not form part
of the facility
Net energy consumption.

These reports are used to estimate and track Australia’s greenhouse gas emissions as a
nation, by state and by industry, to meet Australia’s reporting commitments under the
UNFCCC, track progress against Australia’s emissions reduction commitments and inform
policy makers and the public.464

Application to the WA health system
The WA health system has a history of reporting on its greenhouse gas emissions. It was an
obligation of all State Government departments until the late 2000s, at which point such
mandatory reporting ceased. As a result, the issue was deprioritised across the system,
emissions were no longer tracked, and momentum was lost.
After a long period of inaction, this momentum needs to be re-gained. Requirements under
the NGER Scheme form the basis of emissions reports such as those released by Western
Health and Ramsay Health Care.
There is an opportunity for the WA health system to immediately re-commence the
monitoring of emissions. This could be accompanied or soon followed by water use and
waste generation (see section 5.2 for further information on how data on waste can be
collected).
A baseline could then be established across the health system for each component, which
can be used to set realistic targets and drive progress across the system into the future.

463 Ramsay Health Care. Ramsay Australia Environment Report 2018 [Internet]; 2019 [cited 2020 Mar 13]. Available
from: http://www.ramsayhealth.com.au/Sustainability/Environment
464 Clean Energy Regulator. The NGER Scheme [Internet]. Canberra (ACT): Australian Government; 2019 [cited 2020
Jan 10]. Available from: http://www.cleanenergyregulator.gov.au/NGER
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Implementing such measures across the WA health system will require a coordinated
approach. Monitoring and reporting measures will need to be consistent across Health
Service Providers – including their calculation methods – to ensure comparability and
benchmarking across the system. Outcomes will need to be considered at a systemwide
level, to drive improvements and enable the sharing of lessons learnt.
The WA health system should work towards public reporting of data, to support
transparency and further incentivise action.

Reporting on sustainability: lessons from the UK
The NHS Sustainable Development Unit provided the following practical guidance on how to begin
measuring, monitoring and reporting on sustainability based on their experience:
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O

Establish a baseline for the system first before looking at individual health services.

O

Work from the bottom up, what data already exists?

O

Use proxy data if other data isn’t available.

O

Keep it simple.

O

The requirement to report will drive better methods of measurement over time.

O

Work with experts and health service providers to refine methods.

O

Use the data to identify ‘hotspots’ for priority action (e.g. anaesthetic gases).

O

Public reporting will increase transparency and support for action.

8. Planning for adaptation

8.1 Disaster preparedness and response
Governance arrangements for emergency management
WA has an established, tested and well-functioning set of emergency preparedness and
response arrangements, which has been developed over time in response to the number,
scale and complexity of emergencies and disasters faced.
The key piece of legislation is the Emergency Management Act 2005 and its regulations, with
designated responsibilities for state and local governments.465
Under the Emergency Management Act 2005, the State Emergency Management Committee
(SEMC) is the peak statutory body for emergency management in WA.
Many different agencies have critical roles in managing emergencies, which is reflected
by SEMC’s membership. It includes the Commissioner for Fire and Emergency Services
and the Commissioner of Police, as well as representatives from agencies including the
Departments of Health; Communities; Biodiversity, Conservation and Attractions; and
Premier and Cabinet. Recognising the vital role that local government plays in emergency
management, the WA Local Government Association (WALGA) also sits on the Committee.
A series of District Emergency Management Committees and four subcommittees (for
community engagement, risk, response and capability and recovery) report to the SEMC. A
series of Local Emergency Management Committees sits below the district level.
Membership on these committees reflects that of the SEMC but are locally specific, with the
inclusion of additional representatives from local government and health service providers.
This committee structure reflects the critical importance that local knowledge plays
in emergency management and decision-making. This was discussed by Mr Malcolm
Cronstedt, Deputy Commissioner for Fire and Emergency Services, during an Inquiry
hearing.466 By establishing local and district level committees that feed up to the SEMC,
the people that know the area best can help facilitate and provide assistance, including in
pre-planning, as well as take an all-hazards approach that is relevant to their area and takes
into consideration local arrangements.
Both WALGA and the Department of Local Government, Sport and Cultural Industries
(DLGSCI) discussed the role of local government in disaster preparedness and response in
detail, but also noted the variable capacity of the 137 local governments across the State.467
DLGSCI highlighted the need to put the community at the centre of planning and described
a pilot programme to assist local governments make their areas more climate resilient.

465 Emergency Management Act 2005 (WA). [cited 2020 Feb 26]. Available from: https://www.legislation.wa.gov.au/
legislation/statutes.nsf/main_mrtitle_294_homepage.html
466 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3.
467 Department of Local Government, Sport and Cultural Industries. Public formal hearing transcript. 2019 Nov 14;
WA Local Government Association. Public formal hearing transcript. 2019 Nov 14.
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Policy, planning and risk management
The SEMC is responsible for maintaining the State Emergency Management Policy, which
provides a strategic framework for emergency management in WA. This framework
identifies key roles and responsibilities for the management of adverse effects from
emergencies across the four areas of prevention, preparation, response and recovery.468
The policy is complemented by the State Emergency Management Plan, which takes an
all agencies, all hazards approach and links to the National Health Emergency Response
Arrangements.469 Governance, command and control arrangements, and agency roles and
responsibilities are all outlined.
Under the Emergency Management Act 2005, there are 27 prescribed hazards for WA,
including bushfires, floods, cyclones, storms and heatwaves. The SEMC State Risk Project
has examined credible worst-case scenarios based on the 27 prescribed hazards.470
The Project aims to enhance the ability for the state to assess risks from all hazards in a
consistent manner.
Currently there are no specific climate change-related scenarios, beyond those directly tied
in to hazards whose risks are increased by climate change (e.g. extreme weather events,
heatwave etc.), but such scenarios could be developed in future.
The SEMC annual Emergency Preparedness Report assesses the State’s preparedness to
face major emergencies, and the 2018 report identified climate change as a priority for WA
emergency agencies.471
WA Health provides health services across all hazards and the CEO of the Department
of Health is the lead agency (termed ‘hazard management agency’) for three hazards,
namely human epidemic, heatwave and human biosecurity. WA Health has had a
dedicated disaster preparedness and response structure since the early 2000’s, has
excellent relationships with SEMC and other agencies, and a well-documented emergency
framework.472
WALGA told the Inquiry that emergency management ranks as the third highest priority for
local governments. They emphasised the need for both state and local governments to
stay true to the principles of emergency management, with clear lines of responsibility and
communication, and not allow the policy to become too prescriptive or onerous.473
A risk management approach is a key part of all contemporary disaster frameworks. It
includes assessing the likelihood and consequence of all foreseeable risks and hazards and
developing control strategies proportionate to the risk.

468 State Emergency Management Committee. State emergency management: a strategic framework for
emergency management in Western Australia (policy). Perth (WA): Government of Western Australia; 2019.
469 State Emergency Management Committee. State emergency management: a strategic framework for
emergency management in Western Australia (plan). Perth (WA): Government of Western Australia; 2019.
470 State Emergency Management Committee. State Risk Project [Internet]. Perth (WA): Government of Western
Australia [cited 2020 Feb 24]. Available from https://semc.wa.gov.au/state-risk-project
471 State Emergency Management Committee. Emergency Preparedness Report 2018. Perth (WA): Government of
Western Australia; 2019.
472 Department of Health. WA Health Emergency Management Arrangements [Internet]. Perth (WA): Government
of Western Australia; 2017 [cited 2020 Feb 24]. Available from: https://ww2.health.wa.gov.au/Articles/A_E/
Emergency-management-in-WA
473 WA Local Government Association. Public formal hearing transcript. 2019 Nov 14.
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Risk management underpins SEMC work, and that of national and international disaster
bodies, and links to an assessment of vulnerability and resilience. SEMC described
the National Disaster Risk Reduction Framework (2019), and the international Sendai
Framework for Disaster Risk Reduction (2015), and their relevance to WA, in its formal
hearing.474
When applied to climate change risks, such control strategies would be termed ‘adaptation’
strategies.
For example, a hospital in the north of WA may be exposed to the risk of tropical cyclones
and respond by ensuring the facility is built to the relevant code, has a back-up power and
water supply, a plan to evacuate patients if needed, and a business continuity plan for
prioritising the resumption of critical services if disrupted.
Over the next few years, as climate related risks become identified alongside existing known
disaster risks, there will be a need for new partnerships between those in the climate and
humanitarian sectors and a greater integration of climate risk planning with disaster risk
reduction.475
Mr Cronstedt described one of the key gaps in the current emergency management system
as the identification of where the more vulnerable people in our communities are, and what
should be put in place to address the needs of these people, before a disaster occurs. He
told the Inquiry how local engagement will be important for addressing this gap, as well as
strengthening partnerships with other agencies.476 477

Exemplar: Resilient Community Organisations
The WA Council of Social Services told the Inquiry of the need to build capacity in community service
organisations.477 Resilient Community Organisations is a toolkit developed by and for the community
sector to help organisations measure and improve their resilience to disasters and emergencies. It adopts
a risk management approach and aims to build disaster resilient organisations who can, in a crisis,
continue to provide services to people in the community and protect the wellbeing of staff and volunteers.

474 State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14.
475 International Federation of Red Cross and Red Crescent Societies. Bridging the gap. Integrating climate change
and disaster risk reduction. Geneva: IFRC; 2008.
476 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3.
477 WA Council of Social Services. Public formal hearing transcript. 2019 Dec 12.
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Engaging the community
In describing effective disaster preparedness and response arrangements, it is important to
consider how the community is engaged and informed. The timely provision of information,
in a range of formats, is vital for strengthening the resilience of all WA communities prior to,
during and after any extreme weather event or other impact related to climate change.478
The Department of Fire and Emergency Services (DFES) has extensive experience in this space
and provided detailed information to the Inquiry on the importance of community resilience
and how it can be built in relation to disaster management during its formal hearing.
The Commissioner for DFES, Mr Darren Klemm, put this issue into perspective. With the
impacts of climate change and the intensity of extreme weather events continuing to
increase, Mr Klemm stated that “we cannot consistently continue to just respond to 000 calls
to manage various incidents without putting some effort into what many see as the more
difficult piece… the education of community and getting the buy-in to their understandings of
the risks that they face in a changing climate”.479
The Director of Media and Corporate Communications for DFES, Ms Jill Downard, described
the ways in which their organisation engages with and empowers local communities, via
its community preparedness program. She emphasised the importance of volunteers,
who work directly with people to identify risks and help them to understand the risks as
personally relevant. She also talked to the importance of mass communications, to help
people understand the risks that are relevant in their area, and that these risks can impact
them directly.
Central to their work is the concept of shared responsibility – they want the community to
understand that everyone needs to work together, and that everyone has a role to play in
managing the risks and impacts of climate change.
Ms Downard then described how public information is delivered during an incident.
This can be complex, as they need to decide how to deliver information that allows the
community to make decisions regarding their own safety and that of their family, in the
face of a variety of hazards and rapidly changing scenarios. She went on to say public
information is “...absolutely essential, because, you know, the response agency can only do so
much. So information is what enables the community to protect themselves”.480
Finally, Ms Downard described the recovery phase following an incident, and how a
community’s ability to recover in the aftermath of an event is tied to community resilience,
which is built before the event through its preparedness program.
The importance of involving the community in disaster preparedness was also highlighted
by the State Emergency Management Committee (SEMC). The Chair of the SEMC, Dr Ron
Edwards, told the Inquiry at a formal hearing about how involvement of the community
is an essential component of their Emergency Management Policy.481 This committee is
currently in the process of developing a community-centred disaster resilience strategy and
implementation framework specific to WA.482
478 Department of Health. Public submission. 2019.
479 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3. p2.
480 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3. p6.
481 State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14.
482 State Emergency Management Committee. Public submission. 2019.
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Community involvement is recognised as one of the six core capabilities in the State
Emergency Management Capability Framework, in reflection of the fact that prevention,
preparedness, response and recovery cannot be achieved without it. For example, when
disasters do happen, communities need to be involved in the design and implementation
of recovery plans to make sure the recovery process addresses the needs of community
members and is equitable.483
The SEMC also raised the risk of complacency as an emerging issue that needs to be
considered when engaging with the community around extreme weather events. Many
communities will have experienced such events before but won’t realise that the risk profile
is changing. Dr Edwards used the example of tropical cyclone Veronica that impacted Port
Hedland and Karratha “many of the locals were saying we were aware of these risks, you
know, we’ve dealt with the wind before. In fact, the risk was different because it wasn’t a risk
of the wind, it was a risk of flooding and of households being flooded. So the evacuations that
needed to take place, the conversation had to shift”.484

8.2 Public health legislation
The Public Health Act 2016 was a milestone for modern public health legislation in WA,
replacing the Health Act 1911, and providing a flexible, proactive and risk-based framework
for the regulation of public health.485 In pursuit of the objects of the Act, regard must be had
to five principles (see Box 2).

Box 2. Principles in Part 1 of Public Health Act 2016 (Western Australia)
1.

Sustainability: requires that public health, social, economic and environmental factors be considered
in decision-making.

2.

Precautionary principle: states that ‘if there is a public health risk, lack of scientific certainty should
not be used as a reason for postponing measures to prevent, control or abate that risk’.

3.

Proportionality principle: requires that decisions made, or actions taken, should be proportionate to
the public health risk, taking into account individual, business and community impact.

4.

Principle of intergenerational equity: states that ‘the present generation should ensure that public
health is maintained or enhanced for the benefit of future generations’.

5.

Principle relating to local government: states that the ‘functions of local government in relation to
public health should be acknowledged and respected’.

All five principles, including sustainability, are applicable to protecting the environment and
responding to climate change.
In addition to the principles, several specific parts of the Public Health Act 2016 may be
particularly relevant to future public health or health sector action on climate change.
483 State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14.
484 State Emergency Management Committee. Public formal hearing transcript. 2019 Nov 14. p9.
485 Public Health Act 2016 (WA). [cited 2020 Feb 27]. Available from: https://www.legislation.wa.gov.au/legislation/
statutes.nsf/main_mrtitle_13791_homepage.html
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Part 5 (Public Health Planning) tasks the Chief Health Officer with preparing a state public
health plan identifying needs, objectives, policy priorities and risks, that local governments
need to consider in developing their own local public health plans.
Parts 6 (Public Health Policies) and 8 (Public Health Assessments) could underpin health
impact and vulnerability. Parts 5, 6 and 8 of the Act have yet to come into operation.
Part 11 (Serious public health incident powers) and Part 12 (Public Health Emergencies)
may be used to manage public health risks (e.g. drinking water contamination or air
pollution) arising from a natural disaster or extreme weather event, the risk of which is
elevated from climate change.
Part 15 (Inquiries) allows the Chief Health Officer to conduct an inquiry into any matter
relating to public health, on their own initiative or at the request of the Minister for Health
and was used to initiate the Climate Health WA Inquiry.
The Public Health Association of Australia cited research done at the Australian National
University which summarised the enforcement powers available to appointed public health
officers in public health acts across Australia; and suggested they could be utilised further
upstream to limit greenhouse gas emissions.486
The first State Public Health Plan for Western Australia to be developed under the new
Public Health Act 2016 was released in 2019 to cover the five-year period till 2024. It aims to
provide a guide to State and local governments, and all partners in public health, as to how
to work together and contribute to the health and wellbeing of all Western Australians. It
contains much material relevant to climate adaptation, but few explicit mentions of climate
change.
Victoria has recently identified climate change as one of four focus areas in its state public
health plan.487 The WA Local Government Association told the Inquiry that the South
Australian state public health plan also has a separate priority area on climate change and
environmental health risks, and suggested WA could go down a similar path.488
In summary, there are a range of specific principles, provisions, powers and plans in
modern WA public health legislation that can be applied to promote sustainability and deal
with the causes or consequences of environmental challenges, including climate change.
The risk-based approach of the WA Public Health Act 2016 allows climate change to be
addressed as one of several important risks (see section 2.2) similar to and integrated with
disaster risk management (see section 8.1).
A State Public Health Plan will be required under the WA Public Health Act 2016, and its next
iteration could include a more explicit focus on climate change, like the approaches taken
in Victoria and South Australia.

486 Public Health Association of Australia. Public submission. 2019; Tait P, Batten M, Deakin M, Van Zeyl M,
Weber J. The power of public health officers to curb greenhouse gas emissions. Aust N Z J Public Health. 2019;
43(3): 300-1.
487 Chief Health Officer Victoria. Public submission. 2019.
488 WA Local Government Association. Public formal hearing transcript. 2019 Nov 14.
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8.3 Climate resilient cities
In Western Australia most of the population lives in the capital city Perth.489 The nature of
the built and physical environment of our city and major regional towns can contribute to
or help mitigate climate change depending on the carbon footprint of the buildings and
transport system.
A city designed to be sustainable with fewer emissions will also often lead to better health.
The Inquiry received several submissions which gave the example of how a well-planned
urban transport system can reduce vehicle emissions and air pollution as well as promote
active transport (e.g. cycling, walking) and the co-benefits associated with physical activity
such as improved mental health and healthy weight.490
Effective urban design, particularly hybrid systems which combine conventional
engineering with nature-based solutions, can also make it easier for people and
communities to adapt to the impacts of climate change.
For example, the urban heat island effect, described in section 4.3, can have significant
implications for health as well as the local ecosystems. People living in urban areas
are among the hardest hit when a heatwave occurs because these are hotter than the
surrounding countryside. Increasing urbanisation is a global trend, with over half the
world’s population living in urban centres. The Australian Red Cross spoke to the Inquiry
about the Red Cross Red Crescent Climate Centre who recently released a Heatwave Guide
for Cities.491 The guide intends to help relevant authorities understand the heat risks faced
in cities, develop early warning systems (see section 8.4), and incorporate heat-reduction
tactics such as green spaces.
The local government sector advocated to the Inquiry for the stronger use of planning
and environmental regulation policies to promote the retention of native vegetation and
tree canopies as well as the design of green public spaces to help reduce the heat island
effect, give people greater connection with nature and provide places for recreation and
exercise.492 In their submission to the Inquiry FrontierSI promoted the value of spatial data
in improving urban planning.493
Designing sustainable towns and cities was identified as one of eleven opportunities for WA
in an issues paper developed to inform the forthcoming State Climate Policy, and it will be
important for the health system to align with this future policy direction.494

489 Australian Bureau of Statistics. Regional Population Growth, Australia, 2017-18 [Internet]. Canberra (ACT):
Commonwealth of Australia; 2019 [cited 2020 Jan 10]. ABS cat. no. 3218.0. Available from:
https://www.abs.gov.au/AUSSTATS/abs@.nsf/mf/3218.0
490 Australian Medical Students’ Association. Public submission. 2019; Echo Credits. Public submission. 2019;
Public Health Association of Australia. Public submission. 2019; Telethon Kids Institute. Public submission.
2019; Zhang Y. Public submission. 2019; Anonymous 02. Public submission. 2019.
491 Singh R, Arrighi J, Jjemba E, Strachan K, Spires M, Kadihasanoglu A. Heatwave guide for cities. The
Netherlands: Red Cross Red Crescent Climate Centre; 2019.
492 City of Cockburn. Public submission. 2019; City of Swan. Public submission. 2019; Shire of Narrogin. Public
submission. 2019; WA Local Government Association. Public submission. 2019.
493 FrontierSI. Public submission. 2019.
494 Department of Water and Environmental Regulation. Climate change in Western Australia: issues paper. Perth
(WA): Government of Western Australia; 2019.
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It was clear to the Inquiry that a cross-sectoral approach to planning and designing climate
resilient cities and towns is essential. The University of Western Australia called for a
coordinated approach to urban development that incorporates health and climate change
factors.495 The CRC for Water Sensitive Cities suggested that existing legislation, including Public
Health Assessments under the Public Health Act 2016, could be utilised to achieve this.496
The Inquiry heard that the health community can have a key role in communicating the
links between sustainable cities and health benefits, as well as supporting and empowering
people to adopt sustainable lifestyles.497
The World Health Organization strategy on health, environment and climate change
outlines how a global response to the health challenges of climate change requires
the health sector to lead and work with others, across different settings such as cities,
workplaces and households, to build and design healthy environments.498 499 500 501

Exemplar: Smart cities save water
Water is a particularly scarce resource in WA and climate change projections point towards continuing
dry conditions. At the same time, urban development and demand for water continues to increase. Cities
need to carefully consider how to adapt water resources and systems in an urban landscape within the
context of a changing climate.
The Water Corporation is the principal supplier of water, wastewater and drainage services in WA. In
their submission to the Inquiry they outlined some of the ways that they are addressing this challenge
including the community engagement campaign “Tap In” which encourages efficient water use by
consumers, as well as the Perth and Peel Integrated Water Services Plan.499
The concept of smart cities, where data and technology are used to make better decisions, is another
potential tool to help deliver a cleaner and more sustainable urban environment. There are several
international examples where digital solutions have been applied to lower water consumption.
For example, digital water consumption tracking, which provides instant feedback to consumers, was
shown to reduce water use by approximately 15 per cent in developed cities.500 Smart irrigation technology,
which adjusts for current weather, soil and sun conditions, can optimize water use in gardens, parks and
other public spaces and is most effective in cities with chronic water shortages. The Water Corporation
currently offer rebates to Perth residents who purchase eligible weather smart irrigation systems.501

495 University of Western Australia. Public submission. 2019.
496 CRC for Water Sensitive Cities. Public submission. 2019.
497 Australian Medical Students’ Association. Public submission. 2019; Public Health Association of Australia.
Public submission. 2019; Zhang Y. Public submission. 2019; Anonymous 02. Public submission. 2019.
498 World Health Organization. WHO global strategy on health, environment and climate change: the
transformation needed to improve lives and wellbeing sustainably through healthy environments. Geneva:
WHO; 2019.
499 Water Corporation. Public submission. 2019.
500 Woetzel J, Remes J, Boland B, Lv K, Sinha S, Strube G, et al. Smart cities: digital solutions for a more liveable
future. New York: McKinsey & Company; 2018.
501 Water Corporation. Weather smart irrigation rebate [Internet]. Perth (WA): Water Corporation [cited 2020 Reb
18]. Available from: https://www.watercorporation.com.au/save-water/water-saving-offers/weather-smartirrigation-rebate
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8.4 Early warning systems
Early warning systems in health can be derived from routine disease surveillance systems or
be created as stand-alone entities. They are most useful if they can inform individual action
or prompt a timely response from authorities.

Air pollution
The health impacts of bushfire smoke and other causes of air pollution are outlined in
section 4.1. One important way by which these impacts can be reduced is through providing
timely information to the public to help them plan and modify behaviours to reduce their
exposure and risk.
In line with this, the WA Department of Water and Environmental Regulation operates an
air quality monitoring network with sites in Perth and regional areas. Data on six of the
seven key pollutants (carbon monoxide, nitrogen dioxide, sulphur dioxide, ozone PM10 and
PM2.5) is updated hourly and made available in real time so the public can plan their daily
activities accordingly.502
Mining and resource companies also monitor air quality in regional WA but generally only
release those data following any public complaints or upon request from a regulatory body.
Professor Paul Beggs, from Macquarie University, outlined in his submission to the Inquiry
the potential impacts of climate change on airborne allergens and allergic diseases such
as asthma and hay fever (see section 4.1). Given the high prevalence of such diseases in
Australia, he stressed the need to establish monitoring, reporting and forecasting systems
in WA.503 He suggested that such systems should be integrated into the Australian Airborne
Pollen and Spore Monitoring Network, which is operating in other states and territories.
Professor Fay Johnston, from the Menzies Institute of Medical Research, described in her
submission to the Inquiry the AirRater mobile phone app developed by the University of
Tasmania, that allows users to monitor air quality and pollen activity in real time and record
symptoms, providing an early warning system for individual action and self-management.504
While not currently available for WA users, a specialised smoke tracking version of AirRater
is being evaluated by the Public and Aboriginal Health Division at the WA Department of
Health, and will be offered to members of the community in Perth, Bunbury and Busselton.
Incorporating pollen data into the warning system could also be possible if WA developed
its own pollen detection network.
Asthma Alert is another current WA collaboration between Asthma WA, the Departments
of Health, Fire and Emergency Services, Water and Environmental Regulation, and
Biodiversity, Conservation and Attractions, as well as the Bureau of Meteorology. This tool
is being developed as an early warning system for asthmatics when smoke from prescribed
burns is predicted.

502 Department of Water and Environmental Regulation. Air quality data [Internet]. Perth (WA): Government of
Western Australia [cited 2020 Feb 20]. Available from: https://www.der.wa.gov.au/your-environment/air/airquality-data
503 Beggs P. Public submission. 2019.
504 Johnston F. Public submission. 2019.
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Once alerted to a localised increase in air pollution, individuals can implement action plans
to reduce their exposure. For example, factsheets with information on practical steps to
reduce exposure to bushfire smoke have been developed by the Centre for Air Pollution,
Energy and Health Research.505 These resources recommend that individuals take steps
such as staying indoors, seeking air-conditioned environments or using indoor HEPA air
cleaners.

Heatwaves
Section 4.1 describes the health impacts of climate change and Section 8.1 contains an
overview of the disaster preparedness and response structures in WA health system. That
response capacity is mature and already linked to early feeds of weather data from the
Bureau of Meteorology.
However, in light of the increasing risk of extreme weather events and heatwaves from
climate change (section 2.2 and 3.2), the health disaster response capacity in WA will need
to be strengthened over time.
In addition, for heatwave in particular, the Inquiry found evidence of a large number of
vulnerable groups (see section 4.3), but there was no formal documented plan or process to
communicate with those groups as part of an early warning process, beyond general public
messaging.
The WA Department of Health should consider developing a more targeted engagement
and communication process with high-priority vulnerable groups, that could be improved
on each summer.

Mosquito control
It is clear from Section 4.1, that climate change may increase the risk of mosquito-borne
diseases in Western Australia over the next decade, but that this outcome is not inevitable if
there is good expert capacity in WA to respond and mitigate the risk.
Dengue is a particular threat in our region. There are currently relatively high numbers of
imported cases plus periodic incursions of exotic mosquitoes that can transmit dengue.
These incursions have occurred through airports and the mosquitoes need to be detected
and eradicated before they can spread in WA.
WA expert capacity in mosquito-control assessment and response (which is a shared
responsibility of WA Department of Health and the local government sector) needs to be
increased over time to both control mosquito populations in WA and respond quickly to
incursions of exotic mosquitoes from overseas.

505 Porta Cubas A, Johnston F, Wheeler A, Williamson G, Cowie C, Tham R, et al. Bushfire smoke: what are the health
impacts and what can we do to minimise exposure? [Internet]. Sydney (NSW): Centre for Air Pollution, Energy
and Health Research; 2019 Dec [cited 2020 Mar 20]. Available from: https://www.car-cre.org.au/factsheets
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8.5 Vulnerability and adaptation assessments
Chapter 4 of this report outlined the adverse health impacts that are linked with climate
change. The Centers for Disease Control and Prevention in the US has developed a
framework, Building Resilience Against Climate Effects (BRACE), which can be used to help
communities prepare for these impacts.506

Forecasting
Climate Impacts
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Vulnerabilities

05
Evaluating
Impact and
Improving
Quality of
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The framework provides a sequential, iterative, five-step approach to identify, prepare for,
and manage the health effects of climate change (see figure 22). One of its
strengths is its capacity to assess the most concerning public health
risks in a given region, recognising that many impacts of climate
change are place-specific (as demonstrated in chapter 3).
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Figure 22:
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Stages 1 and 2 identify and quantify the scope of climate
impacts, associated potential health outcomes, and the
populations and locations vulnerable to these health
impacts.
Stage 3 assesses the public health interventions
or adaptive strategies which could address these
impacts.
Combined, this process (stages 1-3) is often referred
to as a health impact or vulnerability assessment.
Stages 4 and 5 are informed by the preceding stages
and the information gathered, and set out a coordinated
approach to develop and implement a climate and health
adaptation plan.

We have used the BRACE Framework to inform our response to
the final Term of Reference for this Inquiry which requests the ‘terms
of reference, scope and preferred methods for (a) undertaking a climate
change vulnerability assessment for the health sector; and (b) developing a Climate Change
Adaptation Plan for the health sector’.
The sections below provide further information for both types of assessments.

Health impact and climate change vulnerability assessment
The World Health Organization (WHO) definition of a Health Impact Assessment (HIA) is
‘... a combination of procedures, methods and tools by which a policy, programme or
project may be judged as to its potential effects on the health of a population, and the
distribution of those effects within the population’.507
It is a systematic process that considers a broad range of factors in the physical and social
environment that impact on health and wellbeing. The HIA framework includes a series of
steps (Screening, Scoping, Profiling, Risk Assessment, Risk Management, Decision Making
and Evaluation).
506 Marinucci G, Luber G, Uejio C, Saha S, Hess J. Building resilience against climate effects – a novel framework to
facilitate climate readiness in public health agencies. Int J Environ Res Public Health. 2014; 11(6): 6433-58.
507 enHealth. Health Impact Assessment Guidelines. Canberra (ACT): Department of Health; 2017.
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The first climate change adaptation report in Australia specific to the health sector was
produced by the WA Department of Health in 2008 and demonstrated the applicability of
a HIA approach, and its utility in describing a range of impacts and possible adaptation
responses.
Two of the report authors now work for the WHO Collaborating Centre for Environmental
Health Impact Assessment at Curtin University. Over the last decade, the Curtin group
have developed a framework, training and tools, principally for adaptation assessment
and applied them to countries in the Indo-Pacific region, including work with the Asian
Development Bank.
Dr Helen Brown and Ms Dianne Katscherian, from the Curtin group, provided a written
submission and gave evidence at a formal hearing of this Inquiry.508 They made the
following points: the HIA framework and process can be applied to mitigation as well as
adaptation; formal cost-benefit analysis can be included at various steps in the HIA process;
and if asked to update the 2008 HIA process, they would place more emphasis on scenarios
relevant to specific WA regions or sub-regions, where such regional data was available.
They also pointed to the potential of HIA to be used under Part 7 (Public Health
Assessments) of the Public Health Act 2016 to assess planning proposals but noted that the
regulations under Part 7 have yet to be developed as Part 7 of the Act has not come into
operation.
Two WA parliamentary inquiries, the first the Bellevue Hazardous Waste Fire Inquiry509
and the second an Inquiry into the Cause and Extent of Lead Pollution in the Esperance
Area,510 have previously recommended that HIA be formally incorporated as part of the
Environmental Impact Assessment process. This has not yet been done in WA.
Dr Ben Harris-Roxas, from the Centre for Primary Health Care and Equity at the University
of New South Wales, made a series of recommendations in his written submission to
this Inquiry relevant to an HIA process.511 These recommendations included a focus on
vulnerable groups, and the need to assess climate adaptation to protect health as part of
major environmental project assessments in WA.
The Public Health Association of Australia stressed the importance of a multi-sectoral
approach to climate change vulnerability assessments in their written submission.512 They
pointed out that health is directly affected by housing, energy and water supplies.

508 Curtin University. Public formal hearing transcript. 2019 Oct 3; Curtin University WHO Collaborating Centre on
Environmental Impact Assessment. Public submission. 2019.
509 Parliament of Western Australia. Bellevue Hazardous Waste Fire Inquiry. Perth (WA): Parliament of Western
Australia; 2002.
510 Parliament of Western Australia. Inquiry into the cause and extent of lead pollution in the Esperance area.
Perth (WA): Parliament of Western Australia; 2007.
511 Harris-Roxas B. Public submission. 2019.
512 Public Health Association of Australia. Public submission. 2019.
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With respect to a critical definitional issue, the Curtin group consider vulnerability to be
a product of hazard or risk exposure, individual or population sensitivity and adaptive
capacity,513 whereas Dr Petra Tschakert from the University of Western Australia, in her
formal hearing, defined vulnerability as a “propensity or predisposition to be adversely
affected”, and independent of a hazard.514 Any future work will need to be clear about which
definition is being used.
A proposed scope and Terms of Reference for undertaking a climate change vulnerability
assessment for the health sector in WA is provided in Appendix 3.

Adaptation plan
Stakeholders to the Inquiry also identified the need for an overarching framework or plan
to guide climate change adaptation across the WA health system and ensure a systemic
response.515
Queensland is the only state in Australia to have produced a comprehensive standalone
health adaptation plan.516
In their submission to the Inquiry, the Queensland Chief Health Officer outlined the
approach taken to adaptation planning in Queensland.517 A Queensland Climate Adaptation
Strategy, informed by public consultation, was developed first, and has been followed by
eight sector-led adaptation plans, including health, which provide further direction for each
sector to help them prepare for the expected risks.
For the health sector, the Human Health and Wellbeing Climate Change Adaptation Plan
(H-CAP) was developed by the National Climate Change Adaptation Research Facility and
the Climate and Health Alliance. It outlines 10 priority adaptation measures, as well as
guiding principles to assist with implementation.
As such, it was identified by multiple organisations and individuals as a possible model
for Western Australia. Ms Fiona Armstrong, from the Climate and Health Alliance told the
Inquiry “I think the Queensland Human Health and Wellbeing plan – it was informed by
community consultation – I think it offers a solid and comprehensive adaptation plan. It will
provide an excellent basis on which WA could draw”.518
A proposed scope and Terms of Reference for developing a Climate Change Adaptation
Plan for the health sector in WA is provided in Appendix 4.

513 Curtin University. Public formal hearing transcript. 2019 Oct 3.
514 Professor Petra Tschakert. Public formal hearing transcript. 2019 Oct 3. p4.
515 Curtin University WHO Collaborating Centre on Environmental Impact Assessment. Public submission.
2019; Doctors for the Environment Australia. Public submission. 2019; Doctors Reform Society WA. Public
submission. 2019; North Metropolitan Health Service. Public submission. 2019; Public Health Association of
Australia. Public submission. 2019.
516 Beggs PJ, Zhang Y, Bambrick H, Berry HL, Linnenluecke MK, Trueck S, et al. The 2019 report of the MJA-Lancet
Countdown on health and climate change: a turbulent year with mixed progress. Med J Aust. 2019; 211(11):
490-91.
517 Chief Health Officer Queensland. Public submission. 2019.
518 Climate and Health Alliance. Public formal hearing transcript. 2019 Dec 5.
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9. Governance and strategic partnerships

9.1 Shared leadership and strong partnerships
There was a strong call from members of the community for the health system to
demonstrate leadership and best practice in responding to the threat of climate change.519
Health professionals are highly trusted by the public and multiple submissions to the
Inquiry demanded greater engagement and advocacy from the sector to acknowledge,
facilitate and promote climate action.520
The WA Department of Health and Health Service Providers recognised that they have
both an opportunity and a responsibility to respond to the health risks of climate change
as well as reduce their own contributions to emissions.521 Dr Robina Redknap, the Chief
Nursing and Midwifery Officer told the Inquiry at a public formal hearing, “Climate change is
everyone’s business and there needs to be leadership at every level”.522
In their submission to the Inquiry the Peron Naturaliste Partnership, a collaboration of nine local
governments, stated that “climate change doesn’t know boundaries”.523 The Inquiry heard that it
is critical for health to work in partnerships with other sectors including energy, environment,
housing, water, transport and infrastructure, as well as social services and all levels of
government to set priorities that ensure maximum benefits for both health and climate.524
The Department of Fire and Emergency Services warned that working in silos could lead to
duplication of resources as well as conflicting messages to the public and told the Inquiry
that “there’s an opportunity to think strategically around what we need ... to deliver the action
needed to address climate change”.525
Sections of the WA population most vulnerable to climate change (see section 4.3) must
be included in the co-design of climate and health programs and policies to ensure that
strategies are relevant, sustainable and address stakeholder needs.
The Health Services Union told the Inquiry that they would like to see “strong partnerships
developed so that workers’ experiences and voices are part of the solution, and that they are
actively consulted as the entities work through measures to address climate change”.526
Multiple stakeholders, representing different sectors of the community, expressed similar
sentiments on the value of an inclusive approach when developing both operational and
strategic responses.527
519 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.
520 Doctors for the Environment. Public submission. 2019; Sainsbury P. Public submission. 2019; Telethon Kids
Institute. Public submission. 2019; WA Local Government Association. Public submission. 2019.
521 Department of Health. Public formal hearing transcript. 2019 Dec 12; Child and Adolescent Health Service.
Public formal hearing transcript. 2019 Oct 31; East Metropolitan Health Service. Public formal hearing
transcript. 2019 Oct 31; Health Support Services. Public formal hearing transcript. 2019 Oct 17; PathWest.
Public formal hearing transcript. 2019 Dec 12; South Metropolitan Health Service. Public formal hearing
transcript. 2019 Nov 14; WA Country Health Service. Public formal hearing transcript. 2019 Nov 28; North
Metropolitan Health Service. Public submission. 2019.
522 Chief Nursing and Midwifery Officer and Chief Allied Health Officer. Public formal hearing transcript. 2019 Dec 12. p5.
523 Peron Naturaliste Partnership. Public submission. 2019. p4.
524 Tasmania Public Health Services. Public submission. 2019.
525 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3. p7.
526 Health Services Union WA. Public formal hearing transcript. 2019 Dec 5.
527 Professor Petra Tschakert. Public formal hearing transcript. 2019 Oct 3; Commissioner for Children and Young
People. Public formal hearing transcript. 2019 Oct 17; Uniting Church. Public formal hearing transcript. 2019 Oct 31.
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The Aboriginal Health Council of Western Australia encouraged the WA health system to
ensure it is “engaging with Elders, engaging with knowledge, respecting the expertise that
Aboriginal people have from the 65,000 years they’ve on this country”.528 Further discussion on
how the sector can learn from Aboriginal stewardship is in section 9.5.
The Inquiry notes that many agencies made a commitment in their submissions and
hearings to work with the WA health system into the future.

Exemplar: WA Climate and Health Community of Practice
Following the Climate and Sustainability forum held in 2018 as part of the Sustainable Health Review,
a Climate and Health Community of Practice was established with interested stakeholders. The group
conduct a regular series of open meetings and facilitate an informal network for people interested in
climate change and health related issues.
The group aims to identify and support information, events and initiatives that can help health services
and the community become more resilient to climate change, and reduce the contribution of the
health services and Western Australia more broadly to exacerbating future climate change and other
environmental impacts.
Membership is both voluntary and diverse, with representatives from across the health sector as well
as other State Government agencies, non-government organisations and the general community. It
provides an example of individual leaders coming together to create change, and a demonstration of how
partnerships at all professional levels can be nurtured.

9.2 Maintaining momentum through policy
In Chapter 5 and Section 7.4, we described the motivation and enthusiasm of many in the
health sector workforce to reduce emissions and waste. This needs to be harnessed and
supported at all levels, including through policy.
The WA Department of Health has a specific role to play as the System Manager and can
issue policy frameworks that are binding on all Health Service Providers. There are a range
of other policy levers including legislation, assurance, accreditation and targets, that could
be applied, but the Inquiry’s key question in framing its recommendations is ‘What will be
most effective at this time in WA?’
The context for this question is that the health sector is at the beginning of an
environmental journey, is keen to move fast with support, and has a long way to go to make
a real difference in the next decade, consistent with the goals dictated by climate science.
The WA health system cannot take a ‘one size fits all’ approach to climate change and
sustainability; locally informed and/or developed strategies will be required.
The introduction of targets at this point in the change journey could well be counterproductive and stall any early momentum for change.
528 Aboriginal Health Council WA. Public formal hearing transcript. 2019 Nov 28. p15.
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A more promising way to harness enthusiasm and build momentum is to focus on metrics
(see section 7.5) in the first instance, rather than targets.
Such metrics could be included in the suite of existing WA Health Policy Frameworks
agreed between the System Manager and Health Service Providers. This would serve to
formally establish the agreed metrics, outline purpose and principles and set our roles and
responsibilities.
The Minister for Health and Health Service Provider boards already see climate action as a
priority, and this could be signalled through its inclusion in the Statement of Expectation
and Statement of Intent that are exchanged between them (see Section 5.1).
In section 7.5, we considered performance monitoring, and clearly there is an imperative
to collect baseline emissions and related data. With support for innovation (section 6.2) at
the Health Service Provider level, and strong leadership (section 9.1), progress could well be
faster than currently thought possible.
Regular monitoring of emissions and waste will inform the system of its progress or
otherwise, and if more instruction than incentive is needed, it can be applied at a later
stage.

9.3 Structure and strategic thinking
In section 9.2 we considered some ways to craft policy to gain early momentum.
The next question to consider is ‘How can that momentum be converted into sustained
action over the next decade?’
Over the course of the Inquiry, we noted many more examples of progress with climate
adaptation in WA, than with mitigation. For example, there were relatively few established
or evaluated initiatives to decrease emissions and waste in WA hospitals, though there were
some promising, albeit very recent, initiatives.
Part of the explanation for that might lie with the fact that many aspects of climate
adaptation are established core business for public health, which has a structural home in
the Public and Aboriginal Health Division in the WA Department of Health, and other public
health entities in WA, including all local governments.
No such dedicated structural home was evident for climate mitigation activities, and the
filling of this structural gap is the obvious next step for planning and coordination of climate
action in the health sector.
Establishment of a Sustainable Development Unit in Western Australia, adapted from the
UK model would provide critical skills, tools, critical thinking and support for Health Service
Providers. It could work with the Global Green and Healthy Hospitals Network to share
learnings and celebrate successes. The investment in such a unit would be repaid quickly
and many times over (see Sections 6.4 and 7.1).
It would be sensible for a new unit to focus on mitigation and support for clinical services
for its first years of operation and leave adaptation responsibilities with public health.
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However, this Inquiry has shown how mitigation and adaptation are interlinked, so a new
governance structure is needed that covers both sets of activities. There are a range of
possibilities for such a structure, which will be the subject of a separate briefing to WA
Government. The Public Health Act 2016 was used to commission this Inquiry, and there is
provision under that Act for the Chief Health Officer to establish an advisory committee, that
could include a broad range of stakeholders from health and other sectors. This would be a
logical way to embed the partnerships that are so necessary in this space.
Any new governance structure should set out its strategic thinking to cover the decade
2020-2030. How exactly that is done will be a matter for its members.

9.4 Communication and consultation
It is well-understood that people make better decisions if they are informed and educated,
and in section 4.2 we outlined the current gaps in general public awareness of how climate
change can impact health.
Effective communication will help the community understand the links between climate
change and health and, as a result, strengthen resilience. Further, engaging with the
community offers opportunities to identify those that are most vulnerable, promote good
work that is already happening in the community, and develop locally appropriate and
informed plans and solutions.
The WA Department of Health should consider an ongoing, multi-faceted strategy to
communicate and consult with the public, stakeholders, and partners on the topic of
climate change and health.
Framing climate change from a human health perspective is an effective way to engage
people in broader conversations about climate change and the need for action.
Specifically, describing climate change in the context of its health impacts is likely to
be more effective in engaging the community than describing it as an environmental
or political issue, as the health frame is personally relevant and elicits an emotional
reaction.529
Communication about the health consequences of climate change and the health cobenefits of responding to climate change can help the community better understand the
issue, influence people’s beliefs and motivate them to act.530
This was reinforced throughout the Inquiry’s consultation process, with people consistently
recommending that the WA health system run public awareness and education programs
to teach the community about the link between climate change and health.531 Numerous
suggestions were received on how to make such strategies as effective as possible.

529 Myers T, Nisbet M, Maibach E, Leiserowitz A. A public health frame arouses hopeful emotions about climate
change. A letter. Clim Change. 2012; 113: 1105-12.
530 Sarfaty M, Maibach E. Communication. In: Levy B, Patz J, editors. Climate Change and Public Health. Oxford
University Press; 2015 p. 255-67.
531 Department of Health. Climate Health WA Inquiry Public forums summary report. Perth (WA): Government of
Western Australia; 2019.

124

Ms Fiona Armstrong, at the Climate and Health Alliance formal hearing, promoted the
importance of simple, regular messaging. Put plainly, she advocated for “simple messages,
from trusted voices, repeated often”.532
Successful education campaigns run in the past for key public health issues such as tobacco
have shown that, in order to be effective, they “must be noticed (using appropriate media
channels and placement to reach the target group), persuasive (experienced by the target
group as engaging, relevant and/or emotionally affecting), and remembered (seen often
enough for them to be recalled and acted upon)”.533
In developing and running community education and engagement programs, it is
important to make information as accessible and made available in as many formats
as possible. Attendees at the Health Consumers’ Council workshop reinforced this,
commenting on the lack of easy access to clear information on climate change, or options
to reduce their own environmental footprint.534
Information provided needs to be effective for people who are deaf or vision impaired, as
well as using networks for those who are not connected digitally.535 Further, information
needs to be culturally secure, and provided in languages that different communities can
understand.536
People at the workshop for people from culturally and linguistically diverse backgrounds
highlighted some of the challenges for people in accessing information. They
recommended that thought needs to be given to how to connect with socially isolated
people, as well as consider how to present information in different forms; for example,
using pictures, graphs and through real life examples and stories.537 They identified church
leaders as possible champions and medical and health professionals as good advocates for
encouraging conversations around climate change and health.
With regard to culturally and linguistically diverse communities, Ms Pip Brennan, Executive
Director, stated at the Health Consumers’ Council formal hearing that, “we don’t like that
hard-to-reach phrase, but prefer the hardly-reached. Because actually, people are easy
enough to find if you’re willing to go out to where they are, rather than expect them to come
to your West Perth office at 10 o’clock in the morning on a weekday... go out to where people
already are and have conversations with them in places that they feel comfortable”.538
Finally, she suggested engaging with established community organisations that work to
bring people together. Not only would such organisations have existing relationships with
community members, they may already have bicultural or bilingual workers, reducing some
of the barriers to effective engagement.

532 Climate and Health Alliance. Public formal hearing transcript. 2019 Dec 5. p14.
533 Bayly M, Cotter T, Carroll T. Examining the effectiveness of public education campaigns. In: Scollo M,
Winstanley M, editors. Tobacco in Australia: facts and issues [Internet]. Melbourne: Cancer Council Victoria;
2019. Available from: https://www.tobaccoinaustralia.org.au/chapter-14-social-marketing/14-4-examiningeffectiveness-of-public-education-c
534 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
535 People with Disabilities. Public submission. 2019.
536 Aboriginal Health Council of WA. Public submission. 2019.
537 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
538 Health Consumers’ Council. Public formal hearing transcript. 2019 Oct 17. p11.
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It will also be important to consider the ways in which the health system engages directly
with people at an individual level. This was emphasised by the Director of Media and
Corporate Communications for the Department of Fire and Emergency Services, Ms Jill
Downard. Ms Downard told the Inquiry that people are significantly more likely to act,
rather than just acknowledge that the risk exists, if they can associate it as being directly
relevant.539 In other words, the risk must be personalised, localised and internalised.
Health professionals are viewed by many as being a trusted voice in the community and are
in direct contact with patients. This means health professionals are well-placed to engage
with and inform people on the impacts of climate change.540
Primary health care professionals, such as GPs, are particularly well positioned to support
community education. They have a major role in health promotion and prevention, are
often the first to identify a health concern and can monitor health conditions in a person
over time. Therefore, they may be able to personalise climate change messages and the
health risks to the individual and maximise the chance of action.

9.5 Aboriginal stewardship
In section 4.3, we discussed the holistic model of care used by Aboriginal health service
providers and the vulnerability of Aboriginal people and communities to climate change.
The Inquiry also heard that Aboriginal people have generations of traditional knowledge
and expertise in managing and caring for country which will be critical to shaping Western
Australia’s response to climate change.541
A unique perspective was provided by Ms Anna Dwyer, who attended an Inquiry forum in
Broome. A Karajarri woman, linguist and researcher, Ms Dwyer produced a report on climate
change and adaptation in the Bidyadanga community in the Kimberley in 2012.542
Her report is one of the few detailed descriptions of seasonal changes and rising sea
levels in WA, and their impact on essential food sources and fresh water supplies. Her
recommendations cover country and culture, the language of communication, planning
and working together, education, infrastructure and cultural governance.
The National Climate Change Adaptation Research Facility funded a larger-scale study
of Indigenous climate change adaptation in the Kimberley, published in 2013, including
emergency management lessons learnt from the Warmun flood of 2011.543 Both studies
identified that Aboriginal people must be involved in developing adaptation pathways, with
traditional knowledge integrated into local and regional planning.

539 Department of Fire and Emergency Services. Public formal hearing transcript. 2019 Oct 3.
540 Doctors for the Environment Australia. Public submission. 2019; Rural Clinical School of WA. Public
submission. 2019.
541 Aboriginal Health Council of WA. Public submission. 2019.
542 Dwyer A. Climate change and adaptation on Karajarri country and ‘Pukarrikarra’ places; Nulungu Publication
Series. Research Paper No. 1. Broome (WA): University of Notre Dame Australia; 2017.
543 Leonard S, Mackenzie J, Kofod F, Parsons M, Langton M, Russ P, et al. Indigenous climate change adaptation
in the Kimberley region of North-western Australia. Gold Coast (QLD): National Climate Change Adaptation
Research Facility; 2013.
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Being on country means that many Aboriginal communities are on the frontlines of natural
disasters and climate/environmental change. Indigenous rangers were well represented
at a forum held in Broome and were keen to share their close observations of seasons and
knowledge of land and fire management.544
Many national park agencies have developed climate change strategies that include
Indigenous cultural heritage management, and Indigenous land management programs
operate in all states and territories. A recent paper summarised the direct and indirect
health impacts from these programs including increased physical activity and improved
nutrition, as well as the flow-on effects of empowerment, education, employment and
economic development.545
Professor Fay Johnston from the University of Tasmania pointed out that Aboriginal cultural
burning has multiple health benefits, including less overall air pollution.546
The Australian Government has recognised how crucial it is to involve Indigenous rangers
and listen to Indigenous knowledge, including on fire management, in the wake of the
recent Australian bushfires.
The written submission from the WA Department of Health recommended the
incorporation of Aboriginal perspectives into any evaluation framework, the development
of a ‘comprehensive communication strategy about climate impacts for Aboriginal people’,
and the creation of meaningful partnerships with Aboriginal people, communities and
organisations.547
Key Aboriginal health organisations participated strongly in this Inquiry, and like other
stakeholders, offered to partner with government to implement its recommendations.
A pathway forward may include further direct engagement between Aboriginal health
services and Aboriginal land councils, as the health-land links are culturally intertwined.
There is no expectation that Aboriginal people have ‘all the answers’, but their knowledge
needs to be respected and their voices listened to.
The next 10 years is the focus of this report for good reasons of climate science. Thinking
forward that far, let alone creating an imaginative bridge
to 2100, is difficult for many people including policy
makers.
“We need to make sure our future stretches as
far ahead of us, as our past does behind us.”
But 10 or even 100 years is a fraction of the 60,000 years
or approximately 3,000 generations that Aboriginal
Lilla Watson548
people exercised successful stewardship of this Australian
continent prior to European colonisation.548

544 Department of Health. Climate Health WA Inquiry targeted workshops summary report. Perth (WA):
Government of Western Australia; 2019.
545 Schultz R, Cairney S. Caring for country and the health of Aboriginal and Torres Strait Islander Australians. Med
J Aust. 2017; 207 (1): 8-10.
546 Johnston F. Public submission. 2019.
547 Department of Health. Public submission. 2019.
548 Watson T. Indigenous knowledge systems can help solve the problems of climate change. The
Guardian [Internet]. 2017 June 2 [cited 2019 Dec 4]. Available from: https://www.theguardian.com/
commentisfree/2017/jun/02/indigenous-knowledge-systems-can-help-solve-the-problems-of-climate-change
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10. Creating a pathway forward for
2020–2030
The Climate Health WA Inquiry is the first statutory inquiry anywhere in the world focused
on the health impacts of climate change. It has been held over a time of rapid change in
Australia, marked by the 2019–20 summer bushfires, and ending with the advent of the
COVID-19 pandemic.
Over the course of the Inquiry we have received 158 written submissions from a great
diversity of individuals and organisations, conducted 34 in-depth public hearings and held
public consultation and targeted forums right across Western Australia.
We have heard from the experts and ‘green champions’, professionals and the community,
from health and non-health backgrounds, about their strategies, policies and on-theground operations. We have gathered their success stories and practical ideas for change,
learnt about barriers, and been informed about a growing range of initiatives and networks.
Our task is to use this material to create a practical path forward for the health sector in WA,
consistent with the Inquiry Terms of Reference, and the size and timeframe of the climate
challenge that has been outlined in the first five chapters of this Report.
In Chapter 6, we noted the drivers for change include evidence, data and research, as well
as the costs, benefits and co-benefits of taking action.
In Chapters 7 and 9, we discussed the rationale for a central structural support point for
mitigation activities, and the need for good governance and long-term strategic thinking.
In Chapter 8, we focused on how adaptation planning and response could be strengthened
to keep pace with increasing climate risks over the coming decade.
In this final chapter, we highlight some of the difficulties and challenges, gaps and
paradoxes, that became evident to us over the course of the Inquiry and will need to be
dealt with flexibly and creatively over coming years.
We also explain in this chapter why we did not come to certain conclusions or make
particular findings.
From section 9.1, it is clear that climate action is ‘everyone’s responsibility.’ If any one party
or person does not act, particularly to reduce emissions or waste, other parties will have to
do more.
A traditional ‘call for government action’ is necessary but not sufficient. Top-down, bottomup and peer-to-peer strategies need to happen simultaneously, and examples of each are
provided in this report. Multiple local actions in a system that encourages and supports
learning and innovation will be critical.
The WA Government, through the Sustainable Health Review blueprint, has already
committed to increased funding for prevention, to transparent reporting of the WA health
system’s environmental footprint and to looking further at systemwide coordination
based on the UK Sustainable Development Unit (SDU) experience. Our findings and
recommendation to establish a WA SDU takes this a logical step further. The other nine
recommendations flow from there.
One message from the public forums was that climate change does not affect any one
department or sector in isolation, and that the WA Department of Health should collaborate
and partner extensively with other government departments, local government, industry
and the community.
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This Inquiry did not find that whole-of-government financial or procurement policy was a
major current impediment to change in the health system.549
Rather, there are opportunities within current policy guidelines (see section 7.2 on
Sustainable Procurement) that could be better realised or maximised via a combination of
leadership, prioritisation and training, reflecting a ‘new normal’ mindset in hospitals and
health services.
Thinking forward, adoption of such a mindset across the whole public sector, encouraging
greater uptake of existing initiatives (e.g. active transport, flexible working hours or working
from home) would have major environmental benefits.
Though our focus in this Inquiry has been on Western Australia, many of the challenges
described are common to other Australian states and territories and could be taken up at
a national level. For example, the trade-off between infection control and single-use items
(see section 5.2) could be re-examined by one of the expert national health committees,
such as the Australian Commission on Safety and Quality in Health Care or the National
Health and Medical Research Council.
A considerable number of submissions to this Inquiry called for ‘upstream’ action on
climate change. There were three main thematic recommendations in these submissions.
First, that WA Department of Health should have a direct regulatory role in setting emissions
reductions targets from industry.550 Second, that WA Department of Health advocate for no
further fossil fuel developments in WA.551 And third, that WA Department of Health should
divest from fossil fuel companies, including the rejection of sponsorship, advertising,
research funding and procurement.552
These submissions were considered beyond the Terms of Reference of the Inquiry, and we
referred people who raised them to the draft State Climate Policy consultation process.
There were a number of striking gaps that became evident over the course of the Inquiry:
between national commitments, Paris Agreement targets and actual emission reductions;
between the actions individuals take to reduce waste at home, and what they are asked to
do in a healthcare setting; between the care the health system provides to the individual in
front of us, and the responsibility we have for the next generation; between written policy
and evident action; and between what we ask of others and what we do ourselves.

549 We are aware of technical issues with appropriations for capital works, expenditure limits and receipt of Clean
Energy Finance Corporation funding, but no submissions mentioned them explicitly.
550 Anonymous 02. Public submission. 2019; Huband A. Public submission. 2019; Sainsbury P. Public submission.
2019; Australian Health Promotion Association WA. Public submission. 2019; Climate and Health Alliance.
Public submission. 2019; Doctors for the Environment Australia. Public submission. 2019; Newborn Mothers.
Public submission. 2019; Royal Australasian College of Physicians. Public submission. 2019.
551 Blowers M. Public submission. 2019; Huband A. Public submission. 2019; Ross A. Public submission. 2019;
Venkatesan M. Public submission. 2019; Doctors for the Environment Australia. Public submission. 2019;
Doctors Reform Society. Public submission. 2019; Friends of Australian Rock Art. Public submission. 2019.
552 Anonymous 02. Public submission. 2019; Huband A. Public submission. 2019; Sainsbury P. Public submission.
2019; Venkatesan M. Public submission. 2019; Australian Medical Students’ Association. Public submission.
2019; Doctors for the Environment Australia. Public submission. 2019; Edith Cowan University. Public
submission. 2019; Maar Koodjal. Public submission. 2019; Newborn Mothers. Public submission. 2019.
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This last point is the Achilles heel for the health sector and health professional groups, who
are held in great trust, and hold great responsibility. Many health professional colleges
have updated their position statements or policies recently, and/or declared a ‘climate
emergency’. Such statements are important, not just for what they call for, or ask others to
do, but equally as indicators of what those organisations will do themselves. Any health
advocacy for action will be more compelling if the health sector is itself acting to reduce
emissions under its control.
Our approach from the beginning in this Inquiry has been to ‘Make hope practical, not
despair convincing’.553 Action dispels pessimism and creates a sense of agency and
possibility, but it is well to remember that change is not painless and will require a shift in
power and culture within the sector.
We have tried in this report to use theory in as practical a way as possible, but this is not an
academic treatise. For example, we have written a lot about vulnerability, provided practical
case studies in the WA context, and held targeted consultations and formal hearings with
civil society organisations. Others, better qualified, will take these inputs and place them
within a framework of equity, climate justice, social justice, or social determinants of health.
We encourage such endeavours and will make all materials available on the Inquiry website
for further analysis.
It is not unfair to label 2010–2020 a ‘lost decade’ for climate action in the health sector in
Australia and Western Australia. This Inquiry has provided evidence of a stalling of activity in
monitoring emissions and waste, in policy guidance and research funding. Other initiatives,
such as in workforce training or curriculum development, are occurring too slowly to make
the needed difference.
Climate science tells us the central truth that we do not have another decade to waste. So,
from the vantage point of 2020, what does the next decade hold?
There are some great champions, and ‘green shoots’ of activity in WA, partly as a result of
the Minister for Health’s initiatives over the last year, as well as a recognition of risk and
responsibility at every level.
When the State Climate Policy is finalised and released, health policy will need to align with
its ambition and trajectory, and the health sector will need to change at least as fast as
other sectors.
If we look at the last decade another way, there may be a silver lining, and that is the
marked reduction in expenditure growth in the health sector in Western Australia from 5 to
6 per cent a few years ago to 1 to 2 per cent currently.554
The landmark paper by Malik et al. that estimated that health care contributed 7 per cent of
Australia’s total emissions, also broadly equated environmental effect with money spent.
Essentially, less money means less materials and services, each with their own carbon
footprint. Dollars are a proxy for emissions.

553 Weeramanthri T. Public health in an open society: how society and language shape prevention. Gordon
Oration, Public Health Prevention Conference. Aust N Z J Public Health 2019; 43(6): 510-15.
554 Department of Health. Public formal hearing transcript. 2019 Dec 12.
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‘In short, anything that involves using
resources and getting little to show for it
means wasted money and unnecessary
carbon emissions’. 555

So, the slowing in WA health expenditure, driven by a
concern with financial sustainability while maintaining
patient safety, has almost certainly reduced emissions
growth as an unintentional by-product. 555
Thinking forward to the next decade, this leads to a
compelling convergence of financial, clinical, public health
and environmental interests or co-benefits.

Sustainability is the key driving principle, and health services and health systems need no
further incentive to become truly sustainable, in all aspects of that word.

555 Naylor C. What if the NHS were to go carbon neutral? [Internet]. London: Kings Fund; 2016 [cited 2019 Aug 11].
Available from: https://www.kingsfund.org.uk/reports/thenhsif/what-if-carbon-neutral-nhs/
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Appendix 1: Schedule of public formal
hearings and attendees

3 October

9.00 am

10.00 am

11.15 am

1.00 pm

2.00 pm

Department of Fire and
Emergency Services

Environmental Health
Australia WA

Curtin University

Professor Petra
Tschakert

• Commissioner
Mr Darren Klemm
AFSM

• President
Mr Vic Andrich

Public Health
Association of
Australia (audio
conference)

• Deputy
Commissioner
Mr Malcolm
Cronstedt AFSM

• Dr Liz Hanna

• Dr Helen Brown
• Ms Dianne
Katscherian

• President, WA
Branch
Ms Hannah Pierce

• Climate Change
Scholar and IPCC
Coordinating Lead
Author

• Director Media
and Corporate
Communications
Ms Jill Downard
17 October

31 October

Health Support
Services

Health Consumers
Council

Royal Australasian
College of Surgeons

Telethon Kids
Institute

• Chief Executive
Mr Robert Toms

• Executive Director
Ms Pip Brennan

• Acting Director,
Office of the Chief
Procurement Officer
Mrs Grace Hockey

• Engagement
Manager
Ms Clare Mullen

• Chair, Professional
Development
Professor David
Fletcher

• Deputy Director
Professor Graham
Hall
• Executive Officer,
Strategic Initiatives
Dr Mitch Hartman

• Manager Legal and
Legislation
Mr Lynton Bennett

Child and Adolescent
Health Service

Doctors for the
Environment Australia

North Metropolitan
Health Service

East Metropolitan
Health Service

Uniting Church

• Board Chair
Ms Debbie Karasinski
AM

• Chair
Dr Richard Yin

• Board Chair
Hon Jim McGinty
AM

• Board Chair
Mr Ian Smith PSM

• Social Justice
Consultant
Mr Geoffrey Bice

• Chief Executive
Ms Liz Macleod

• Practice Lead
Ms Gayle Mitchell

Department of
Local Government,
Sport and Cultural
Industries

Peron Naturaliste
Partnership

• Board Deputy Chair
Professor Geoff Dobb

• Committee Member
Dr George Crisp

• Chief Executive
Dr Robyn Lawrence

Commissioner for
Children and Young
People
• Commissioner
Mr Colin Pettit

• Chief Executive
Dr Aresh Anwar
• Executive Director,
Procurement,
Infrastructure
and Contract
Management
Mr Danny Rogers
14 November

South Metropolitan
Health Service
• Board Chair
Mr Rob McDonald
• Chief Executive
Mr Paul Forden

State Emergency
Management
Committee

WA Local Government
Association

• Chair
Dr Ron Edwards

• Chief Executive
Officer
Mr Nick Sloan

• Executive Officer
Mr Mal Cronstedt
AFSM

• Executive Manager
People and Place
Ms Joanne Burges

• Executive Manager
SEMC Business Unit
Ms Stephanie
Underwood

• Executive Manager
Environment and
Waste
Mr Mark Batty

• Program Leader
of SEMC State Risk
Project
Dr Heather Taylor

• Director General
Mr Duncan ORD
OAM
• Manager, Policy
and Engagement
Ms Yvette Peterson

• Climate Change
Adaptation
Coordinator
Ms Joanne
Ludbrook
• Chair
Cr Mark Jones

• Director, Local
Government Policy
and Engagement
Ms Jodie Holbrook
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28 November

9.00 am

10.00 am

11.15 am

1.00 pm

Professor Anthony
Capon

Australian Private
Hospital Association

Aboriginal Health
Council WA

WA Country Health
Service

• Director, Monash
Sustainable
Development
Institute

• Chief Executive
Officer/
WA Branch
President
Dr Glen Power

• A/Policy and
Strategy Manager
Ms Ali Meehan

• Board Deputy Chair
Ms Wendy Newman

• Manager, Support
Services
Mr Calum McLeod

5 December

Red Cross Australia

• Chief Executive
Mr Jeff Moffet
• Director
Infrastructure
Mr Rob Pulsford
• Director of Medical
Services (Coastal)
Dr Mark Monaghan

Climate and Health
Alliance

People with
Disabilities

• Executive Director
Ms Fiona Armstrong

• Executive Director
Ms Samantha
Jenkinson

Department of Health

PathWest

• Director General
Dr David RussellWeisz

• Chief Executive
Mr Joe Boyle

Australian Medical
Students’ Association

WA Council of Social
Services

• President
Ms Jessica Yang

• Chief Executive
Officer
Ms Louise Giolitto

• State Manager
Ms Erin Fuery
• Head of Influence
and Advocacy
(Internal Programs)
Ms Fiona Tarpey
12 December

• Sector Engagement
Officer
Ms Ronda Clarke

• Assistant Director
General
Ms Angela Kelly

• Haematologist
Dr Dustin Hall

2.00 pm

• AMSA Member
Ms Katherine
Middleton

HSUWA
• Secretary
Ms Naomi McMrae
• President
Ms Cheryl Hamill

• Senior Policy
Officer
Mr Graham Hansen

WA Primary Health
Alliance
• CEO
Ms Learne
Durringon

Chief Nursing and
Midwifery Officer and
Chief Allied Health
Officer
• Chief Nursing and
Midwifery Officer
Dr Robina Redknap
• President of the
Australian College
of Midwives
Ms Terri Barrett
• Chief Allied Health
Officer
Ms Jennifer
Campbell
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Appendix 2: Schedule of visit to
United Kingdom
In October 2019, Dr Revle Bangor-Jones visited the Sustainable Development Unit in
the United Kingdom to meet with the unit staff and to gather material to inform the
recommendations of the Climate Health WA Inquiry. The meetings focussed on both
strategic and operational matters, and on ‘lessons learned’. The SDU also organised site
visits to two NHS Trust hospitals, Addenbrooke’s in Cambridge and Great Ormond Street in
London.
The visit coincided with a major climate change conference, held at Chatham House (the
Royal Institute of International Affairs) in London. There was also an opportunity to meet
with key health professionals in the field of climate change action. A schedule of meetings
and events attended is provided below.
Monday 7 October

Conference: Climate Change 2019 –
A critical year for climate action

Tuesday 8 October

Conference: Climate Change 2019 –
A critical year for climate action

Friday 11 October

Dr Jeremy Farrar, Director, Wellcome Trust
Ms Kim Croasdale, Regional Network Lead,
UK Sustainable Development Unit
Addenbrooke’s Hospital, site visit

Monday 14 October

Dr Nicholas Watts,
Executive Director, Lancet Countdown

Thursday 17 October

Dr David Pencheon, Hon Professor,
Health and Sustainable Development, University of Exeter

Friday 18 October

Great Ormond Street Hospital, site visit
Dr Hugh Montgomery,
UCL Professor of Intensive Care Medicine
Ms Imogen Tennison,
Strategy Advisor, UK Sustainable Development Unit
Ms Jess Britton,
Strategy Manager, UK Sustainable Development Unit

Saturday 19 October

Ms Sonia Roschnik,
Director, UK Sustainable Development Unit
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Appendix 3: Terms of reference for a
climate change vulnerability assessment
Note: This will be a complex piece of work, requiring specific experience with the Health
Impact Assessment (HIA) process and cross-disciplinary partnerships. It therefore should go
out to tender. The work will describe what failure and success might look like for the health
sector in WA, for both climate change mitigation and adaptation, over the next decade.

Terms of reference
1.

Undertake a climate change vulnerability assessment for the health sector in
Western Australia.

2.

Consider climate change mitigation and adaptation separately, under three broad
health sector scenarios (current sector efforts as baseline, moderate change to
sector over the coming decade, faster and substantial change to sector over the
coming decade).

3.

Highlight mitigation and adaption options or actions, and classify as to
effectiveness, cost and achievability.

4.

Consider the impact of climate-relevant non-health sector actions on population
health and wellbeing.

5.

Make recommendations as to how this type of process could be used in future to
inform assessments of major environmental and planning policies.

Scope
1.

Focus on decade 2020-2030, while considering impacts out to 2050.

2.

Include both physical and mental health impacts, that arise from the specific
environmental impacts in Western Australia, as outlined in the Climate Health WA
Inquiry, and based on the most current data.

3.

Consider health, financial and environmental outcomes separately where possible.

Preferred methods
1.

Use the established HIA process, and experts experienced with that process.

2.

As a first part of the HIA, the concept of vulnerability should be discussed and
defined.

3.

The HIA should consider as far as possible the full range of vulnerable groups, as
outlined in the Climate Health WA Inquiry.

4.

The HIA process should include consultation with vulnerable groups.

5.

The HIA process should include consultation with non-health sectors, that impact on
health and well-being and community resilience.

6.

Include a range of metrics (quantitative and qualitative, economic and noneconomic) to evaluate the proposed mitigation and adaptation actions over time.

Timeframe
1.
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One year from commissioning to delivery of final report.

Appendix 4: Terms of reference for a
climate change adaptation plan
Terms of reference
1.

Develop a climate change adaptation plan for the health sector in Western Australia,
including funding and resources needed to implement.

2.

Align with the State Climate Policy and any other relevant state and national plans.

3.

Build on the climate change vulnerability assessment to:
a.

identify, prioritise and finalise the most suitable health interventions for the
health impacts of greatest concern

b.

include the activities and resources required to implement these
interventions by the System Manager and health service providers

c.

provide high-level strategic direction and guiding principles to inform
decision making and build capacity and capability in the health sector.

4.

Make recommendations related to the monitoring and evaluation of the adaptation
plan, and any data requirements or gaps.

5.

Consider and advise on a process for the adaptation plan to be updated periodically,
including further collaboration and engagement with the community.

Scope
1.

Planning is to be led by the WA Department of Health as the System Manager but
with governance provided through the mechanism identified in section 9.3 of the
Climate Health WA Inquiry.

2.

Focus on an immediate three-year time period.

3.

Provide a statewide lens, while considering how interventions can be tailored at a
regional level.

4.

Consult with vulnerable groups, as well as the health and non-health sectors, as
identified in the climate change vulnerability assessment.

Timeframe
1.

To be conducted after the completion of the climate change vulnerability
assessment.

2.

Delivery of final adaptation plan six months from commencement.
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Glossary

Adaptation
A process of adjustment to actual or expected climate and its effects to reduce harm or gain
benefits. It addresses the consequences of climate change and reduces vulnerability to the
effects of climate change.
Atmosphere
The layer of gases surrounding the planet, composed of nitrogen and oxygen (together
accounting for 99 per cent of the gases), as well as argon, carbon dioxide, helium, neon and
other gases. Water vapour and dust are also present. The atmosphere acts to keep out most
ultraviolet radiation while letting in heat from the sun. Not all gases in the atmosphere are
greenhouse gases.
Carbon dioxide
A naturally occurring gas, and also a by-product of burning fossil fuels, as well as land-use
changes and other industrial processes. It is the principal greenhouse gas that affects the
Earth’s radiative balance. See also carbon footprint, greenhouse gases
Carbon footprint
The total greenhouse gas emissions released into the atmosphere as a result of the
activities of a person, organisation or community, expressed in terms of carbon dioxide.
Chief Health Officer
Established under the Public Health Act 2016 to fulfil a range of public health responsibilities,
including supporting public health planning and implementing public health policies and
programs for the State. He/she provides advice to the Minister for Health and the Director
General of the Department of Health on public health matters and emerging issues.
Climate
The general weather conditions for an area averaged over a period of time, typically 30 years.
Climate change
A change in climate patterns over long periods of time, typically more than 30 years. It is
being used by scientists as a term to describe the complex shifts in the Earth’s weather and
climate systems that are currently being experienced, and will continue to occur over the
coming decades, as a result of the enhanced greenhouse effect.
Coastal erosion
The loss of coastal lands due to the removal of sediments (such as sand) or bedrock from
the shoreline. It can be either a rapid-onset hazard (that is, it occurs over days to weeks; for
example, as a result of a coastal storm, flood or tsunami) or a slow-onset hazard (occurring
over years, decades or centuries; for example, due to gradual sea level rise, landscape
change and gradual wear from waves).
Co-benefit
An additional benefit arising from an action that is undertaken for a different principal
purpose. In the context of climate change, co-benefits are the health benefits associated
with reducing greenhouse gas emissions, as distinct from the environmental and
ecosystem benefits.
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Department of Health, Government of Western Australia
A government agency, which operates to support its Director General in meeting his/her
responsibilities as System Manager, as well as fulfil its responsibilities as a Department of
State.
Drought
When a place received less rain (or snow) than normal over a few months or longer and as a
result, is suffering from acute water shortage.
Early warning system
Technology designed to monitor or predict natural and human-derived hazards, to support
minimisation or mitigation of harm as a result of that hazard.
Emergency management (also emergency/disaster preparedness and response)
The organisation and management of resources and responsibilities for dealing with
the adverse effects from an emergency across the four areas of prevention, preparation,
response and recovery.
Enhanced greenhouse effect
The result of an increase in the concentration of greenhouse gases in the atmosphere due
to human activities, trapping excess heat and changing the Earth’s weather and climate
systems. See also greenhouse effect
Extreme weather event
A weather event that is rare at a particular place and time of year. They include events such
as heatwaves, extreme temperatures, droughts, bushfires, storms, heavy rainfall, cyclones
and floods.
Fossil fuels
The world’s primary energy source and include coal, oil and natural gas. They are formed
from organic material over millions of years and result in the release of greenhouse gases
when burnt.
Global warming
The phenomenon of increasing average air temperatures near the surface of the earth. It
is one of the main manifestations of climate change, as a consequence of the enhanced
greenhouse effect.
Greenhouse gases
Gases including water vapour, carbon dioxide, methane, nitrous oxide, ozone and some
artificial chemicals, which together trap heat within the Earth’s atmosphere.
Greenhouse gas emissions
Greenhouse gases released into the atmosphere as a result of human activities, including
the burning of fossil fuels, agriculture and land clearing.
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Greenhouse effect
A natural phenomenon by which the temperature on Earth is maintained. Greenhouse
gases trap heat within the Earth’s atmosphere, acting much like a greenhouse, keeping the
planet warm enough to sustain life.
Hazard
A source or situation that has the potential to cause harm to health, property, the
environment or a combination of these. They include specific events, and can be either
natural (such as fire, flood or earthquake) or man-made (such as a rail or road crash, or
chemical spillage).
Healthcare/health care services
A general term referring to the delivery of medical services by specialist providers, such as
midwives, doctors, nurses, pharmacists, allied health (including occupational therapists,
physiotherapists, speech therapists and dieticians) and health sciences (such as medical
imaging and medical radiation).
Health Service Provider
Established as separate statutory authorities under the Health Services Act 2016, each being
responsible and accountable for providing safe, high quality health services to the Western
Australian community.
Heatwave
A period of unusual or exceptionally hot weather for a given location, caused by a
combination of conditions – temperature, humidity and air movements – that result in
unusually high and sustained temperatures. The Bureau of Meteorology considers them to
be three or more days of high maximum and minimum temperatures that are unusual for
that location.
Intergovernmental Panel on Climate Change (IPCC)
The United Nations body for assessing the science related to climate change. It was created
to provide regular scientific assessment of climate change, its implications and potential
future risks, as well as to put forward adaptation and mitigation options.
Lancet Countdown
An international, multidisciplinary collaboration that studies the impacts of climate change
on health and publishes an annual report in the journal, The Lancet, on its findings. There
is an Australian version of the Lancet Countdown report, released in partnership with the
Medical Journal of Australia.
Mitigation
A human intervention to reduce greenhouse gas emissions. It addresses the causes of
climate change and will lead to a reduction in the future severity of climate change.
Pre-existing condition
Any illness, ailment or condition for which a person has received medical advice or
treatment.
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Public health
Distinct from the public health system (see WA health system), public health – as defined
under the Public Health Act 2016 – refers to the health of individuals in the context of: the
wider health and wellbeing of the community; and the combination of safeguards, policies
and programmes designed to protect, maintain, promote and improve the health of
individuals and their communities and to prevent and reduce the incidence of illness and
disability.
Resilience
The ability of a system, community or society exposed to hazards (such as those associated
with climate change) to resist, absorb, accommodate, adapt to, transform and recover from
the effects of a hazard in a timely and efficient manner, including through the preservation
and restoration of its essential basic structures and functions through risk management.
Risk factors
Something that increases a person’s chances of developing a disease. Examples include
cigarette smoking as a risk factor for lung cancer, and obesity as a risk factor for heart
disease.
Sustainability
The ability to meet the needs of the present, without compromising the ability to meet the
needs of the future. The concept of sustainability can be considered to have three pillars:
economic or financial, social and environmental. For example, environmental sustainability
is how we interact with the environment to avoid depleting or degrading natural resources
and allow for long-term environmental quality and viability.
System Manager
The Director General of the Department of Health, as Department CEO, as established under
the Health Services Act 2016. The System Manager is responsible for the strategic direction,
oversight and management of the WA health system. The Director General is supported in
meeting his/her legislated responsibilities as System Manager by the Department of Health.
United Nations Framework Convention on Climate Change (UNFCCC)
An international environmental treaty that was adopted at the Earth Summit in Rio de
Janeiro in 1992 and entered into force in 1994. Its objective is to stabilise greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
(human) interference with the climate system. It sets non-binding limits on greenhouse gas
emissions for individual countries and contains no enforcement mechanisms.
Urban heat island
An urban area characterised by temperatures higher than those of the surrounding nonurban area. As urban areas develop, buildings, roads, and other infrastructure replace open
land and vegetation. These surfaces absorb more solar energy, which can create higher
temperatures in urban areas.
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Vulnerability
Refers to the characteristics of an individual, community or system that make them more
likely to be adversely impacted by climate change. These characteristics can include
social and demographic factors, such as age and level of wealth, as well as other features
of people and places, such as access to services, the state of local infrastructure and the
surrounding environment. Many individuals will face a combination of factors which
contribute to their level of vulnerability.
WA health system
The public health system, defined in the Health Services Act 2016 as the Department of
Health, Health Service Providers and contracted health entities providing health services to
the State.
WA Health
A collective term for the public health system. Also see WA health system.
Weather
The outside conditions at a certain place and time. It is described in terms of variables such
as temperature, rainfall, wind and cloud cover.
World Health Organization
A specialised agency of the United Nations that acts as a coordinating body on public
health issues.
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