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Senate Enquiry into Current and future impacts of climate change on housing, buildings 

and infrastructure.1 

 
 

 

“An inquiry into the impacts of climate change on housing, buildings and 

infrastructure, now and into the future. The inquiry includes impacts on a 
range of matters including water supply, transportation, energy 

infrastructure, health, education and housing and the adequacy of current 

state and Commonwealth polices to address climate change impacts”. 

 
 

 
 

Terms of Reference 
 

The current and future impacts of climate change on housing, buildings and 

infrastructure, accounting for the full range of projected climate scenarios, having regard 

to matters, including: 

a. recent and projected changes in sea level rises, and storm surge intensity; 

b. recent and projected changes in temperature and precipitation; 

c. recent and projected changes in extreme weather, including heatwaves, 

bushfires, floods, and cyclones; 

d. recent and projected changes in natural coastal defence systems including coral 

reefs, kelp and mangrove forests; 

e. the impact of these changes on the vulnerability of infrastructure in coastal areas; 

f. the impact of these changes on water supply and sewage treatment systems; 

g. the impact of these changes on transportation, including railways, roads and 

airports; 

h. the impact of these changes on energy infrastructure, including generators and 

transmission and distribution lines; 

i. the impact of these changes on health, education and social services 

infrastructure, including hospitals, schools and aged care; 

j. the impact of these changes on private and public housing; 

k. the impact of these changes on public recreation and tourism facilities; 

l. the impact on financing and insurance arrangements for housing, buildings and 

infrastructure; 

m. the adequacy of current state and Commonwealth policies to assess, plan and 

implement adaptation plans and improved resilience of infrastructure; and 

n. any other related matters. 
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Doctors for the Environment Australia (DEA) is an independent, self-
funded, non-governmental organisation of medical doctors in all 

Australian States and Territories. Our members work across all specialties 
in community, hospital and private practice. We work to minimise the 

public health impacts and address the diseases caused by damage to our 
natural environment. 

 
DEA’s main activity is to educate and work for action on climate change 

for we accept on sound scientific evidence the view of the World Health 
Organization (WHO) that climate change is the greatest global health 

threat this century. 
 

We ask the Committee to note;- 

DEA’s Policy on Climate Change and Health2 and the most compelling 

reason for action, our report: No Time for Games: Children’s Health and 
Climate Change 3, authored by Fiona Stanley and colleagues. 

 
 

 

 

Introduction 
 
DEA suggests that the Australian Government adopt the World Health 
Organization’s framework of ‘Health in all Policies’ recognising that policy 

decisions in non-health arenas such as infrastructure can have profound 
effects on population health.4 In particular the WHO recognises the 

potential synergies for health and environmental protection that are 

particularly relevant for this discussion.  
 

In making this submission DEA has detailed the health aspects of each 
Term of Reference. 

 
The motivation for this senate enquiry is of great importance. The diverse 

topics in the Terms of Reference (TORs) probably represent the concerns 
governments recognise and plan for, but they are in no way 

comprehensive. The TORs probably embrace infrastructure because 
Senators suddenly recognise that the economic cost of climate change, 

now being documented before our eyes, is an issue which has been left, 
until now, to the Business Council Round Table. 
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Infrastructure damage is likely to be a prominent consideration because 
its economic cost can be measured. Undoubtedly, alarmed by the cost of 

Extreme Weather Events (EWE) the Business Round Table produced a 
report in March 2016 in which the 2010-2011 Queensland floods resulted 

in a tangible asset loss (infrastructure) of $6.7b, but this was further 

exceeded by intangible losses of $7.4b. The latter represents health and 
social costs, which are still being incurred by the Queensland health 

services. Similar figures were quoted for other climate change related 
EWE. 

 
The Business Round Table report5 said that these tangible costs were 

expected to rise to an average of $33 billion per year in real terms by 
2050 unless steps are taken to increase resilience and address mitigation. 
 

Business now has a clear understanding that the multiple risks of climate 
change are real, that ignorance of them is no longer an excuse, that 

companies and funds may be burdened by stranded assets in some fossil 
fuel investments, and that there are multiple other financial ramifications 

of climate change including damage to buildings and infrastructure and 
the costs associated with protecting the health and safety of their 

employees. This is clear through official publications of respected 

institutions like the Australian Institute of Company Directors.6  
 

The Senate enquiry has appropriately recognised in TOR (l) the economic 
aspects of rising insurance costs, the wise location of new houses, other 

buildings and infrastructure, and the potential need for additional 
structural strength, resilience and safer materials used within them. 

 
So, the common denominator in the list of TORs is perhaps the 

recognition of rising costs that will create a significant fiscal problem. 
Indeed, there is a problem, for the world’s entire economic system 

depends on progressive growth. Current evidence is that climate change 
is eating into the budgets of many countries and of the states in Australia. 

In 2005 the Stern report indicated a cost to the world of $9 trillion.7 
Growth may well continue in its present trajectory but will consist 

increasingly of reparation and not a rise in living standards. Now, this is 

an electoral problem to galvanise the mind of Senators, and even 
Treasurers, obsessed with simply tweaking the threads of the spider-web 

of taxes. The reason it doesn’t is that it can be deflected beyond the next 
election. 

 
The tasks set by the Senate enquiry would be accomplished in many 

countries either by a national EPA, or a climate change authority in 
conjunction with an EPA, or other national institutions. Australia does not 

have these and as a consequence is ill-prepared. 
 

We have, therefore, asked ourselves how we, in Doctors for the 
Environment Australia, can best offer our voluntary help.  
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Firstly, by using our experience of 15 years since our formation in serving 
on national and international climate change committees to provide 

guidance as to how Australia needs to proceed to fill this gap. 
 

Secondly, recognising that our organisation has made numerous 

submissions in the past 15 years on the impacts of climate change in 
relation to health and the national policies that relate to it, we will provide 

summaries and references. For example, in 2013 the Australian Medical 
Association (AMA) and DEA made submissions to the Senate on the 

impact of EWE on health services.8, 9 The ten recommendations of the 
report10 failed to show any vision on a national structure to address this 

vital problem. In fact, recommendations 1-3 have suffered setbacks with 
cutbacks to the CSIRO. 

 
It is fair to say therefore we believe our submissions have had little 

impact, indeed a significant proportion of our elected representatives still 
don’t believe a challenge is approaching and indeed some don’t believe in 

the challenge. Clearly, our organisation and others have fared badly in 
our educational intent in Australia for, on most criteria, Australia has 

failed to produce effective climate change policy and action. 

 
In responding to this Senate enquiry, DEA recognised the huge volume of 

information being requested. Our thinking was, therefore, that there had 
been a realisation by the Senate, of its paucity of information on the 

topic, and this has stimulated the enquiry. Further, this surely reflects 
Australian unpreparedness for events already happening from climate 

change-related extreme weather events. 
 

We therefore assume that the Senate and, hopefully, the government is 
now ready to listen and we will work hard to deliver our expertise and 

input and in particular, we will first provide information on TOR (m) for we 
judge this to be of overriding importance. 

 
 

Background - the urgency 
 

Progress on climate change mitigation and adaptation has been impaired 
by political chaos and the failure of any defined policy for over a decade.  

 
During this time, the majority of countries have come together in the 
Paris agreement to limit temperature rise to no more than 2°C with an 

aspiration that the rise could be limited to 1.5°C. Current assessments on 

progress indicate the world is not on target for a 2°C limit and a 3-4°C 

rise may be more likely. 

 

Of great concern is emerging evidence of greater sensitivity11 to existing 
atmospheric CO2, so that temperature rise may be greater than 
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anticipated from earlier models.12 There is, therefore, an increased need 
for more decisive action. 

 
It is also increasingly apparent that, even with a 2°C rise, the world will 

be greatly changed from present, with economic budgets greatly stressed 
by reparation of infrastructure and all the pillars of life, water, food, air 

quality and biodiversity-resilience under stress and facing likely 
deterioration. 

 
These issues are not appreciated by government nor are the economic 

consequences – which indicate that the longer decisive action is delayed 
then the greater will be the cost for delivery of solutions. Climate change 

effects are now operating and perhaps accelerating on the world’s 
physical and biological systems like an express train. Australia’s response 

is invested in a slow train trailing further and further behind the express. 

Indeed, some of our elected representatives have even missed the train 
or deny that trains exist. 

 
It follows that Australia’s mitigation responses are far less than required 

and preparedness for change is disorganised and at best only modest. 
 

For any progress, the Parliament must recognise that it has done little to 
address the problem. It must accept that every election has as its main 

issues cost of living, education and health services for these decide votes. 
Consequently, governments are needed to offer an extra dimension to 

their repertoire to address climate change, it is called Leadership and the 
first step in leadership is to establish scientific, technical and delivery 

options for it to act effectively. This is why we have addressed TOR (m) 
first for it is the key to effective action. 
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Term of reference (m) 

 
the adequacy of current state and 

Commonwealth policies to assess, 

plan and implement adaptation 
plans and improved resilience of 

infrastructure; 
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Term of reference (m) 
 

the adequacy of current state and Commonwealth policies 
to assess, plan and implement adaptation plans and 

improved resilience of infrastructure; 
 

These policies do not exist and Australia lags behind many other 

developed countries in preparing for the predicted ravages. There are 
disparate efforts in the states to address the gap but there is no overall 

strategy. However, there are some advantages in being able to build the 
necessary structures in a green field and Commonwealth endeavours 

must be to establish climate mitigation and adaptation by a national 
structure beyond the realms and grasp of political expediency. 

 
DEA has developed its policy on health13 in relation to climate change 

adaptation but this is not enough in itself for it needs to interlock with the 
needs of infrastructure modification and design (hospitals, clinics, 

retirement homes and disability establishments) as has been identified by 
the Senate in TOR (i). 

 
Importantly, to function effectively, any infrastructure for climate 

adaptation identified by DEA also has to interact with infrastructure needs 

identified by other national stakeholders, such as environment and 
science, emergency services, transport, business, insurance, energy and, 

not least, the Treasury, as the costs of adaptation rise. 
 

It is clear, therefore, that Australia must have one, overarching, stable 
organisation that can provide the up-to-date science, technology and 

assessment processes to assist Government and stakeholders. 
 

We make the following suggestions to encourage government to grasp the 
big picture of Australian needs. We accept that other organisations may 

have different models which might serve the same purpose 
 

We suggest that the necessary knowledge base lies firmly within our 30-
year collective experience with the Intergovernmental Panel on Climate 

Change (IPCC). The IPCC was created in 1987 by the UN General 

Assembly by linking expertise from the World Meteorological Organization 
(WMO) and the United Nations Environmental Programme (UNEP). 

 
The compelling case for an Australian Panel on Climate Change will be 

made in detail below.  
 

A climate change and health strategy will link with an Australian Panel on 
Climate Change (APCC) indirectly through a National Environmental 

Protection Authority (NEPA). See following diagram. 
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1. A national IPCC (APCC)-Provision of a structure that will 
ensure a scientific and economic base for knowledge and 

decisions. 
 

The first requisite for delivery of a response to climate change is for 
scientific data to be assembled and interpreted on an ongoing basis to the 

public and to institutions and governments in a form that is easily 

understood. To date Australian governments have not understood the 
necessity for this. In the past 3 years decisive blows have been struck at 

the existing structure of climate analysis and research in Australia with 
the downsizing and re-organisation of CSIRO and the demolition of 

NCCARF. Existing research assessments, modest though they are, are 
distributed through a range of institutions without coordination. The 

Australian Academy of Science has reported14 on the inadequacy of 
climate change research and modelling resulting from CSIRO cutbacks 

and it has supported re-establishment of staffing in CSIRO. DEA supports 
this, but measures need to be developed to ensure that it is secure from 

political expediency so such expertise is always available. 
 

We suggest that the tried and trusted methodology of the international 
system of climate change assessment (IPCC) should be used for an 

Australian (APCC). It would still be intergovernmental to embrace the 
Australian states and territories. The many Australian participants in the 

IPCC might be invited to be involved in the Australian system. There are 
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many such participants who use their renowned expertise on a voluntary 

basis for the future of humanity.  
 

The IPCC is now on its 6th assessment report and the Chair’s vision for 
this report, which explains some of the current working of the IPCC, will 

be of interest to the Senate.15 
 

The IPCC assessments provide much regional information of relevance to 
Australia and should be used and enhanced by the Australian participants 

and additional appointees to the APCC to provide regular or on demand 
reports to a National Environmental Protection Authority or the Federal 

government. 
 

It is of great importance that the Intergovernmental Panel on Climate 
Change scientist-authors work is translated into summaries suitable for 

policy-making audiences.16 Applied to Australia this would be of great 

importance for elected representatives who have the impossible task of 
grappling with burgeoning complex, technical and scientific information 

with which they have to make decisions. 
 

The APCC would have liaison with Australian Universities, CSIRO, health 
and economic, business establishments for communication and processing 

information related to climate issues. Its assessments would be one of the 
prime sources of information for a NEPA. 

 
 

2. A National Environmental Protection Authority (NEPA) 
 

A national EPA is the most appropriate delivery system for climate change 
policy and related matters. Essentially it has the legislated power to carry 

out programs and decisions throughout the states and territories of 

Australia. The case for such a system has been argued in reports and 
publications authored by DEA which have drawn attention to the 

disastrous consequences, on human health and the environment, of 
having separate jurisdictions for each state delivering complex approval 

processes.17, 18, 19 
 

DEA has distilled the essential points in the functioning of the US EPA in 
the Appendices in our discussion paper on climate adaptation20. 

Essentially the US EPA covers the regulation of air, water quality and 
environmental requirements related to health and delivers policy on 

environmental preventative health to the entire nation, for example, as 
with Obama Clean Air act. In Australia, the intent would be similar, 

namely, the enactment and delivery of clean air and water and the control 
of pollution etc, to all Australians, where-ever their abode. 

 

The development of a NEPA requires legal expertise and governmental 
resolve. 
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The Australian Panel of Experts on Environmental Law (APEEL) is 

comprised of experts with extensive knowledge of, and experience in, 
environmental law. Its membership includes environmental law 

practitioners, academics with international standing and a retired judge of 
the Federal Court. It has produced technical papers on the legal aspects of 

climate change, energy regulation, biodiversity etc in a spectrum of 
relevance to the topics being considered by DEA and within the spectrum 

of a future Australian IPCC.  
 

The options it puts forward are highly relevant to this discussion: 
 

“Implementation of the next generation of Commonwealth environmental 
laws should be undertaken by new statutory authorities. Possible 

structures include: 

(i) a high-level (cf. Reserve Bank) Commonwealth Environment 

Commission (CEC) whose responsibilities would include administration of 

the system of CSEIs and a nationally coordinated system of environmental 
data collection, monitoring, auditing and reporting (see also Theme 10 

below); 

(ii) a Commonwealth Environment Protection Authority (CEPA) whose 

responsibilities would include administration of the Commonwealth’s 
environmental assessment and approval system and the regulation of 

activities undertaken by Commonwealth authorities or by other parties on 

Commonwealth land; 

(iii) a Commonwealth Environmental Auditor whose responsibilities 
would include monitoring and reporting on the performance by CEPA and 

other Commonwealth bodies of their statutory responsibilities, and 
providing recommendations to the Commonwealth Environment 

Commission on desirable new CSEIs; and 

(iv)     a Commonwealth Environmental Investment Commission 

responsible for developing strategies to generate increased private and 

public sector funding and to maximise community investment (see also 
Theme 5 below).” 

 
Note that a statutory authority of high level (cf Reserve bank) is 

canvassed by APEEL in its policy; DEA has also drawn attention to the 
need for Reserve Bank stability in climate authorities.20      

 
Of the options (i) and (ii) DEA prefers (ii), for it has been tested in the 

USA and best-used to interlock interrelated health and environmental 
issues which are poorly managed by Australian states and territories. 

 
 

Is it wise to create a US EPA in Australia? 
 
This question has to be asked in view of President Trump’s dedicated 

mission to destroy the US EPA program on climate change. This was an 
unexpected assault on the future of sustainability and on US climate and 
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related health programs which have been supported by both Republican 

and Democrat Presidents since the EPA was founded by President Nixon. 
Nevertheless, it is a question that must be asked, for this fear may lead 

some not to favour such a vital development in Australia. 
 

It is likely this eventuality has been considered by APEEL but in any event 
DEA has implied that such a development should be made just as secure 

as the Reserve Bank of Australia. The three pillars for Australian survival 
and success in a fast-changing world would be the Reserve Bank, the 

NEPA and the defence and security establishments. 
 

An important point to remember is that whatever damage one President 
might do, the ‘runs on the board’ and some of the Presidential enactments 

cannot be reversed. For example, Appendix A20 in our discussion paper 

details the executive orders of 2013 and 2015 which have already been 
acted upon. 

 
 

Climate Change and Health (Statutory) Authority 
 

This would best be incorporated in an EPA which would then embrace not 

only preventative health policies pertaining to climate change and 
adaptation, but also to air pollution, water purity, and biological support 

mechanisms - for all are strongly interrelated. 
 

DEA’s policy on climate change action states: 

“National leadership and governance is needed, as for any other 

aspect of health delivery in Australia.” 13 
 

Action on climate change is accepted as a federal responsibility of the 
Department of the Environment and Energy and its Minister. At present, 

the Minister of Health and the Department of Health have little input or 
authority to address the risks and management of current and future 

health impacts arising from climate change.  
 

This policy statement calls upon the federal government to accept 

responsibility for ensuring co-ordination and consistency of adaptation 
measures which impact upon health across the nation, with appropriate 

standards, research and funding to ensure compliance by state and 
territory authorities. This is essential to protect the community from the 

harmful heath impacts of inevitable climate change, along with 
simultaneous efforts to develop and deliver robust climate change 

mitigation policies. 
 

The Australian government needs to plan effectively for, and 
manage, the inevitable health consequences of climate change, 

just as it would for any other national health emergency. 
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We recommended that; 

1. the Prime Minister’s department, through the Federal 
Department of Health, provide guidance and leadership for a 

national response to the human health impacts of climate 

change which can be delivered across each state and territory. 

2. the Government form a national expert task force to develop 
and implement a national strategy to prevent and manage the 

health impacts of climate change, taking account of initiatives 

at local and state levels. 

 

The reasoning behind these recommendations is contained in a discussion 

paper20 which develops the following statements:   

“Within the Australian constitution various responsibilities are shared 
between the Commonwealth, states and territories. Matters of prime 

national importance are the prerogative of the Commonwealth, and 
defence and immigration fall into this category. Within Australia, major 

financial decisions are made centrally by the Reserve Bank of Australia, 
which reports to federal parliament. 

 
The provision of health to the Australian community is shared between 

state and federal jurisdictions. The delivery of services has become the 
responsibility of states and territories, but the Commonwealth involves 

itself in initiatives that need a national approach or coordination. These 
include, for example, ensuring compliance with World Health Organization 

International Health Regulations, and responding to pandemics21, 22 and 

health emergencies. 

 

……. However, despite action in some states, Australia lacks a co-
ordinated national approach to climate change adaptation, with no specific 

leadership, governance or funding at the federal level”.  
 

In its submission to the Senate on extreme weather events the Australian 
Medical Association (AMA) made extensive comment on lack of 

government progress to address the entire range of climate change health 
impacts both existing and projected.23 

 

It said “One of the fundamental issues that has undermined preparedness 
across the health sector is a gap in policy leadership at the federal level 

and from the federal health bureaucracy. In 2007, COAG identified the 
need for a national strategy specifically designed to drive and coordinate 

actions to reduce the health impacts of climate change and climate-
related events. Despite the recognised need for this coordinated and 

strategic response, policies to support the preparedness of the health 
sector are yet to be put in place, and the existing National Environmental 

Health Strategy does not fulfil this purpose. The AMA believes that a 
National Strategy for Health and Climate Change should be urgently 

developed. This strategy should in turn underpin future efforts to improve 
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the capacity of the health sector to respond to the challenges posed by 

extreme weather events”. 
 

DEA requests the Senate committee read the AMA submission of 2013 
which we support, and we express our deep concerns that the 

recommendations have been neglected by government, but even worse 
the necessary commitment on background scientific work undertaken by 

NCAARF has been abolished. 
 

A comprehensive plan has been developed by the Climate and Health 

Alliance24. DEA accepts that plans have to be developed but believes 
these would best be done by involving the leaders of the profession and 

the government as the initial step, and the involvement of federal and 
state government in all subsequent steps. Furthermore, to be effective it 

needs to be interlocked with a proposal for a NEPA. 
 

 

Other approaches to a national strategy 
 
A National Public Health Agency/centre for disease control25, 26 has 

been suggested for some time and the AMA points out that Australia is the 
only country in the OECD that does not have an established national 

authority delivering scientific research and leadership in communicable 

disease control.27, 28 
 

Some countries have brought health and climate change into the public 
health agency. Public Health England’s vision is to “protect and improve 

the nation's health and wellbeing, and reduce health inequalities” and its 
brief includes sustainability and responding to the impact of climate 

change.29, 30 The same goes for Public Health Wales31, a number of other 
developed countries have also used the public health model. 

 
In our view, this model has two important disadvantages; to be effective 

it has to have the environmental expertise and legal backing of a NEPA. 
The model also suggests that policy and delivery is mainly a public health 

issue. We also believe effectiveness will depend on action by the entire 
medical profession not least those in general practice, hospital, and in 

emergency medicine. 

 
 

The cost of these developments in Australia 
 
Cost has to be put into the context that efficient and appropriate 

expenditure leading to action and resilience will prevent much greater 
costs. There is a now significant international literature making this point 

and most importantly it is recognised in a report commissioned by the US 

President.32  
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A NEPA would replace many of the state assessments which, together, 

result in duplication of limited expertise, often producing flawed and costly 
developments with inadequate attention to health (examples will be 

given). An efficient science and health-based system would be of 
advantage to industry (certainty and speed - less time for appeals), 

governments and communities. 
 

As for the cost of an APCC, it should be noted that much of the work of 
the IPCC is done by eminent scientists on a voluntary basis; they feel it is 

an honour to contribute. 
 

 

Conclusions  
 
It is essential that the federal government recognises the profound 

existing and intergenerational consequences of climate change on all 
aspects of Australian life. 

 
It is essential that a Federal government adopts strong leadership to 

establish secure statutory organisations to guide Australia though the 
ongoing global effects of climate change. 

 

An Australian equivalent of the Intergovernmental Panel on Climate 
Change is essential to review and collate research and other knowledge 

pertinent to Australia and present it to governments and institutions. 
 

DEA favours a National Environmental Protection Authority to deliver the 
interrelated needs of health and the Environment Australia wide. 

 
A statutory Health and Climate Change Authority would be developed by 

the Minister of Health, the Health Department, the AMA and other medical 
organisations and this would partner the NEPA on a number of issues 

relating to water, air, and pollutions. The Minister of Health would feed 
into the NEPA on a range of climate change issues. 

 
The Health and Climate Change Authority would have responsibility for 

health-related adaptation measures in hospital, services and the 

community. 
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Terms of reference  

    (a, b and c) 
 

a. recent and projected changes in 

sea level rises, and storm surge 

intensity; 

b. recent and projected changes in 

temperature and precipitation; 

c. recent and projected changes in 
extreme weather, including 

heatwaves, bushfires, floods, and 
cyclones; 
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Term of reference (a, b and c) 
 

a. recent and projected changes in sea level rises, and storm 

surge intensity; 

b. recent and projected changes in temperature and 

precipitation; 

c. recent and projected changes in extreme weather, including 

heatwaves, bushfires, floods, and cyclones; 

 
 

As indicated in our response to TOR (m) in which we addressed our deep 
concerns about the health and social effects on climate change, we 

emphasise that we see the environmental changes listed in TOR (a), (b) 
and (c) as a considerable threat to human health and safety and we 

consider them in this context in each of the TORs. The physical changes 
listed in (a), (b) and (c) we regard as scientific fact and climate scientists 

will no doubt make submission to the Committee explaining them further. 
 

We accept that; 

Changes in Earth’s climate system are now well documented through a 

range of meteorological data. Modern observations, as well as proxy data 
that informs us about previous climate conditions, confirm increasing 

global average temperatures as well as changes to physical and biological 

Earth systems.  
 

Changes to temperature, precipitation and meteorologically mediated 
disasters are known to have direct immediate and long term physical and 

mental health impacts, they also affect our built infrastructure and 
services which can cause ill health as well as compromise our ability to 

respond to emergencies and maintain health services. 
 

Future climate projections can be made in several ways; by analysing 
previous Earth climates (paleo data), from our understanding of 

atmospheric physics and through computer modelling.  
 

The projected disruption in climatic conditions is likely to have much more 
significant direct health impacts and impact infrastructure, which has 

largely been built to withstand and cope with the historic climatic 

conditions. 
 

It is essential therefore that we consider how current infrastructure will 
behave in the face of projected climatic conditions and how and where to 

design new infrastructure that is adapted and resilient. 
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It is also clear that we will need to significantly reduce emissions to avoid 
more severe consequences of climate change and that will also impact on 

the design and nature of the infrastructure that we recommend. 
 

 

Recent and Projected changes: 
 

a. Sea Level rise and Storm Surge Intensity  

Global average sea level rise has increased from 1.7mm per year during 

the 20th century and has accelerated over recent decades. Since 1993 
global sea level has risen by an average of 3.4mm per year.33 Sea levels 

have similarly risen around Australia, though regional differences occur 
due to natural variability such as El Niño–Southern Oscillation (ENSO) and 

associated winds and currents. For example, sea levels have risen 5 -
7mm per annum to the North and Northwest of Australia since satellite 

measurements commenced.34 
 

The rise in mean sea level amplifies the effects of high tides and storm 
surges. 

 
Past and ongoing greenhouse gas emissions commit us to further sea 

level rise. As oceans warm, sea levels will rise due to both thermal 

expansion and the addition of stored water from melting glacial land ice 
and polar ice sheets. CSIRO have modelled future sea level rise (2030 -

2100) based on IPCC projections (B1 and A1FI scenarios). Maps based on 
these projections are available to show three sea level rise scenarios: low 

sea level rise (0.5m), medium sea level rise (0.8m) and high sea level 
rise (1.1m).35 

 
Updated projections (Jan 2017) taking into account recent observational 

and modelling literature related to the potential for rapid ice melt in 
Greenland and Antarctica have increased the upper bound of sea level 

rise to 2.0 – 2.7m this century.36 
 

A ‘storm surge’ is generated by weather systems forcing water onshore 
over a generally limited stretch of coastline. The nature and severity is 

dependent on other variable factors such as timing with high tides and 

the severity and path of weather systems making them difficult to predict. 
However, increasing sea level will magnify potential severity of storm 

surge impacts and their frequency. 
 

 

b. Temperature and precipitation  

Australia's climate has warmed in both mean surface air temperature and 
surrounding sea surface temperature by around 1°C since 1910 (above 
the global average of 0.7°C). Oceans around Australia have warmed and 



TOR a, b, and c 

[22] 

ocean acidity levels have increased.37 
 

There has been a significant change in the pattern of rainfall over the 

continent in recent decades: 

• May–July rainfall has reduced by around 19 per cent since 1970 in 

the southwest of Australia.  

• There has been a decline of around 11 per cent since the mid-1990s 
in the April–October growing season rainfall in the continental 

southeast.  

• Rainfall has increased across parts of northern Australia since the 

1970s. 
 

Temperatures on the Australian continent are projected to continue 
increasing with more extreme hot days and fewer extremely cool days.  

 

Sea surface temperature off the Australian coastline is projected to warm 
by a net 2 - 4°C by 2090. Ocean acidification around Australia is also 

projected to continue increasing. 

 
Extreme rainfall events are likely to increase in intensity by the end of the 

century across most of Australia. Winter and spring rainfall is projected to 
decrease across southern continental Australia, with more time spent 

in drought.  
 

 
c. Extreme weather, including heatwaves, bushfires, floods, and 

cyclones; 

The duration, frequency and intensity of extreme heat events have 
increased across large parts of Australia. The number of hot days has 

doubled over the last 50 years and the frequency of hot weather records 
being broken has increased at over three times the rate of cold weather 

records. This is consistent with the global trend of increasingly severe 
heatwaves. 

  
There has been an increase in extreme fire weather, and a longer fire 

season, across large parts of Australia since the 1970s (particularly in 
Southern and Eastern Australia). 37 

 
Weekly bushfire frequency increased by 40 per cent in Australia over the 

five-year period of 2008 and 2013 based on NASA satellite data.38 
 

There has been a downward trend in observed tropical cyclones frequency 

since 1982.  
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Heatwaves are expected to continue to increase in severity, duration and 
frequency. The number of over 35°C days is projected to increase 

significantly, by at least double, in all capital cities.  

 
The time spent in drought is projected to increase across Australia, 

especially in the south of the continent. 
 

The number of days with weather conducive to fire in southern and 
eastern Australia is projected to increase.  

 

However, as well as ambient temperatures and rainfall variables, there 
are several non-meteorological factors that affect bushfire risk. A 2005 

CSIRO study modelling a range of factors that influence bushfire risk, 
found that an increase in fire-weather risk is likely at most Australian sites 

in 2020 and 2050, including the average number of days when the Forest 
Fire Danger Index (FFDI) rating is very high or extreme. The combined 

frequencies of days with very high and extreme FFDI ratings are likely to 
increase 4-25% by 2020 and 15-70% by 2050.39 

 
A 2°C rise in average global temperatures could result in a 10-30% 

increase in extreme rainfall events. Maximum 24-hour rainfall is forecast 
to increase by 18% and severe thunderstorms rise by 14% for Brisbane, 

and 17% in southern Australia, by the end of this century.40 
 

Projections suggest fewer tropical cyclones will form in the southern 
hemisphere than are currently observed, but a higher proportion of those 

will be more intense, with ongoing large variability from decade 

to decade. 
  

 

Health impacts 
 

We detail these in our submissions on the individual TORs but in 

summary; 

Sea level rise, compounded by storm surges, and more intense 

precipitation events increase the frequency and severity of flooding 
particularly in coastal and in low-lying areas, increasing the risks of direct 

injuries and drowning. Some populations are especially vulnerable: young 
children, the elderly and those with pre-existing illness.  

 
Compromising freshwater sources and damaging water, sanitation and 

drainage infrastructure can cause water borne infections, and promote 
local vector borne disease transmission.  
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Flooding often compromises other infrastructure, such as, energy and 
transport, which can also compromise access to, and functioning of health 

services. 
 

The health effects from severe storms and floods are detailed on our 
Severe storms, floods and your health factsheet41. 

 
Heat waves have been responsible for more deaths in Australia than all 

other natural weather-related disasters combined. There are 
approximately 6,000 deaths each year resulting from temperature 

extremes (hot and cold) and, without action to mitigate climate change, 
this figure is expected to triple before the end of the century.  

 
Projected temperature rises pose a very considerable direct risk to 

Australians but also through consequent bush fire conditions and through 

their impacts on infrastructure. 
 

Health effects from heat waves are detailed in our Heatwaves & health in 
Australia factsheet42. 

 
 

Our other contributions on the health impacts of climate 
change 
 

Climate change & health in Australia factsheet43 

Climate change and health Policy44 

No time for games – Children’s health and climate change45 
 

 

DEA Submissions 

Review of Australia’s Climate Change Policy - discussion paper46 - May-17  

Inquiry into Treaties: Paris Agreement47 - Oct-16 

Draft Report on Australia’s climate policy options48 - Feb-16 

Recent trends in and preparedness for extreme weather events49 - Jan-13 
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https://www.dea.org.au/wp-content/uploads/2017/02/Inquiry-into-Treaties-Paris-Agreement-10-16.pdf
https://www.dea.org.au/wp-content/uploads/2016/02/Australias-climate-policy-options-submission-02-16.pdf
https://www.dea.org.au/wp-content/uploads/2016/02/Australias-climate-policy-options-submission-02-16.pdf
https://www.dea.org.au/wp-content/uploads/Extreme_Weather_Events_Submission_01-13.pdf
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Term of reference (g) 
 

the impacts of these changes on transportation, including 

railways, roads and airports; 
 

 
Doctors for the Environment Australia (DEA) is an independent, self-

funded, non-government organisation of medical doctors in all Australian 
States and Territories. Our members work across all specialties in 

community, hospital and private practices. We work to prevent and 
address the diseases - local, national and global - caused by damage to 

our natural environment. 
 

DEA’s main activity is to educate and work for action on climate change 
for we accept on sound scientific evidence the view of the World Health 

Organization (WHO) that climate change is the greatest global health 
threat this century. 

 

We make the point that the issues pertinent to TOR’s g, h, i, and j 
are closely interrelated and our separate submissions need to be 

read in concert. 
 

Nowhere is a ‘health in all policies’ as recommended by the World Health 
Organization50 more vital than in reform of transport policy, for the 

improvements in human health, social structures and savings to health 
service budgets are prodigious. The aims of health, efficiency and 

resilience to extreme weather events cannot be separated. 
 

Applying this to transportation and the current and future impacts of 
climate change, Australia requires an integrated policy which delivers 

transportation certainty, and rapid reductions in air pollution and 
greenhouse emissions. This policy must be national and embrace both 

mitigation and adaptation. 

 

The specific health benefits to be gained are from; 

• Reduced air pollution, vehicular emissions are responsible for a 
considerable proportion of the 3,000 deaths pa in Australia from this 

pollution. 

• Reduced greenhouse emissions to lessen the increasing impact of 

climate change, death and illness. 

• Co-health benefits from city design for exercise (reductions in 

obesity, diabetes and heart disease etc). 

• Social cohesion if coordinated city planning for living, personal 

mobility and transport is a priority. 
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The social, health and economic gains from these measures cannot be 

separated from adaptation measure for climate change, they are all on 
the same page.  

 
DEA has presented these needs to federal parliament for the past decade 

and exactly 10 years ago we wrote to all Parliamentarians advocating a 
national transport authority as part of our Public Transport and Green 

Cities Statement in 2007.51 This still does not exist in any effective form. 
   

It is now required as part of a national mitigation, adaptation and health 

plan. 
 

On the tenth anniversary of that initiative we attach in Appendix A, a 
letter sent to the Hon Tony Abbott and all members of parliament. We ask 

the committee to reflect on any progress since then. Progress is unlikely 
to occur in these complex interrelated areas without an overriding 

national plan, national taskforces and coordination of science and 
expertise as detailed in our submission to TOR (m). 

 

Over the decade our emphasis on health has been reiterated in; 

Submission to the Senate Inquiry into Public Transport52, Feb-14 

Vehicle Emissions Discussion Paper (ministerial Forum)53, Apr-16 

Better Fuel for Cleaner Air Discussion Paper54, Mar-17 

Preliminary Report of the Independent Review into the Future Security of 

the National Electricity Market55, Feb-17 

 
 

Direct impacts of climate change 
 
Transport infrastructure at all levels will be disrupted by severe weather 

events. These include heatwaves, storms, and floods all of which are 
predicted to intensify in response to greenhouse gases already released 

and set to rise even further without concerted global effort.56 

 
Heatwaves make active transport by cycling or walking difficult and 

potentially dangerous. This effect will be worse where there is no green 
cover or shade. Transport by cars or buses may be subject to breakdown 

because of extreme heat.  
 

Storms are expected to become more frequent and more violent under 
the influence of climate change. Damage to transport infrastructure can 

be extensive and disrupt communications and services dependent on a 
supply of electricity. In South Australia during September 2016 storm 

damage to electricity supply towers resulted in a failure of traffic signals 
and electric train services, stranding many commuters and potentially 

risking lives.57  



TOR g 

[29] 

During storms airports may be closed, or remain open with a higher risk 

of landing incidents. 
 

Although evidence suggests that tropical cyclones are decreasing in 
frequency it is predicted that they are increasing in intensity and mid 

latitude storms are also getting worse. 
 

Flooding can have a huge impact on transport. During the 2011 
Queensland floods 28% of the rail network was damaged and 19,000 km 

of roads and three ports were also damaged. The estimated total cost of 

the damage exceeded 4 billion dollars. Delivery of emergency medical 
services and vital medicines was disrupted and hospitals cut off.58 More 

details on the costs of the Queensland floods are provided in TOR (m). 
 

Similar effects were also experienced in the wake of Cyclone Debbie in 
March 2017, causing extensive flooding in Queensland and New South 

Wales and cutting major highways on the Gold Coast, the Bruce Highway 
between Townsville and Mackay and flooding the Beenleigh railway 

station. Bridges were also damaged. Several road fatalities were 
attributed to the severe weather. City rail and road tunnels can be 

especially vulnerable to flooding with lighting, electrical and 
communications cut. 

 
Rising sea levels result from global warming causing thermal expansion of 

the oceans and melting of glaciers and the Greenland and Antarctic ice 

sheets. Sea level will rise 0.3-0.5 metres under a low emissions scenario 
and 1 metre under a business as usual scenario by 2100. A study of 29 

locations in Australia found a rise of 50 cm would result in a roughly 300-
fold increase in flooding events; infrastructure which is now flooded once 

in 100 years will be flooded several times per year.59 
  

Rising sea levels, high tides, and storm surges can combine to cause 
extensive coastal damage to infrastructure. Recent data from Greenland 

and Antarctica raise the possibility of much higher sea level rise in the 
second half of the century.60 

 
When planning transport infrastructure in Australia it is vital that the 

problem and urgency of climate change is recognised in order that 
resilience to the impacts can be built in. A national approach is necessary. 

 

 

Impacts from climate change mitigation 
efforts 
 

The Intergovernmental Panel on Climate Change (IPCC) in their Fourth 
Assessment Report stated: “There is high confidence that neither 

adaptation nor mitigation alone can avoid all climate change impacts. 
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Adaptation is necessary..... (however) Unmitigated climate change would 

in the long term, be likely to exceed the capacity of natural, managed, 
and human systems to adapt” 

  
For example, policies which result in increased urban density may allow 
efficiencies in building use and transport (mitigation) but make cities less 

able to cope with extreme heat or flood events, or lead to loss or green 

spaces, particularly when the motor car is prioritised over people 
(adaptation). Policies aimed at adaptation to climate change should not 

conflict with mitigation efforts and vice versa.61 This is discussed further 
in TOR (j). 

 
According to the IPCC “Reducing global transport greenhouse gas 

emissions will be challenging since the continuing growth in passenger 
and freight activity could outweigh all mitigation measures unless 

transport emissions can be strongly decoupled from GDP growth”. The 
transport sector is responsible for 23% of total energy related world CO2 

emissions and could increase at a faster rate than those from other 
energy uses, particularly in developing economies. Actions to reduce 

transport emissions will have significant societal and health co-benefits 
resulting in more liveable cities and can also improve productivity. Lower 

travel costs, improved mobility, better health, greater energy security, 

improved safety, and time savings can result from the right strategies.62 
 

Fortunately, renewable energy development is allowing decoupling of 
economic growth from fossil fuel usage63 thus providing city planning with 

a new more healthy and appropriate options for city planning64. 
 

Private cars account for less than one third of trips in cities worldwide, but 
are responsible for 73% of urban air pollutants. Air pollution from 

transport contributed to 3.7 million deaths worldwide in 2012 from 
ambient air pollution. This pollution contributes to leading causes of 

death, including heart disease, stroke, asthma, chronic lung disease and 
lung cancer. Both population and car ownership are increasing in Australia 

and contributing to congestion and poor air quality at a cost of US$5.7 
billion dollars per annum.65 

 

Planning of transport infrastructure is inextricable from urban planning. 
For example, Sydney by 2036 will have an extra 1.6 million people. 

Congestion and pollution will not be solved by building more roads or 
going from 4 lanes to 7 as in Sydney’s WestConnex project. Nor will one 

solution, for example mandating electric vehicles, important as that may 
be, suffice.66 

 
Moving to a ‘3C’ model of urban growth: connected, compact, and 

coordinated has been proposed, focussing on adapting urban spaces to 
‘the scale of pedestrians and cyclists’ with efficient public transport and 

designing safe, connected spaces around transit hubs to improve 
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connectivity. With Australia’s population expanding, and Sydney and 

Melbourne approaching 5 million people each, reducing emissions will be 
essential in preventing the health damage from transport pollution.67 

 
 

A tale of two cities 
 
The Guangzhou BRT (Bus Rapid Transport System) opened in 2010, a 

collaboration between the Guangzhou Municipal Engineering Design and 
Research Institute and the Institute for Transportation and Development 

Policy (ITDP). The BRT carries 850,000 people per day, 28,000 per hour, 
second only to Bogota’s Transmilenio BRT. Around 20,000 people use the 

bike sharing system which is co-located with the BRT stations. Dedicated 
bike corridors connect commercial and residential areas, solving the ‘last 

mile issue’ of station access. Car parking is restricted and expensive and 
many parking areas have been turned into green spaces. The system is 

calculated to provide 250,000 tonnes of CO2 abatement per year by 

2030.68 
 

The city of Freiberg in Germany has had an integrated traffic 
management and cycle path network since 1969 and the plan is updated 

every ten years. In 1973 the entire city centre was converted to a 
pedestrian zone. The tramway network covers 30km and is connected to 

the 168 km of bus routes and the regional railway network. 70% of the 
population live within 500 metres of a tram stop. It is cheap; the 

RegioCard (US$61 per month) allows unlimited use of public transport 
throughout the region, over 2,900 km of routes and in its first year the 

number of car trips fell by 29,000. There are over 400 km of cycle paths 
and cycling has increased from 15% to 28% of trips. Most streets have 30 

km per hour speed limits and parking is restricted. Energy policy 
complements transport policy with extensive use of solar power and 

efficient building design to make Freiberg one of the world’s most liveable 

cities.69 
  

In Australia, by contrast, the approach to traffic congestion and urban 
pollution has been to build more roads. The $18 billion, controversial, 

WestConnex project   is an example, as reported in the Guardian 14/8/17, 
“the (NSW) government has simultaneously increased penalties for 

cyclists, privatised buses, and poured $18 billion into new, privately 
owned toll roads through WestConnex. The policies combine to reinforce 

the car as the dominant mode of transport in an already congested 
city”.70, 71 
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Solutions proposed for the transport sector 
include: 
 
 

1. Mass Transit 
 
Per Capita, private cars generate three times more greenhouse gas 

emissions than public transport systems. Buses, trams and rail not only 
have lower per capita emissions, but reduce need for parking spaces, 

preserving land for other uses, reduce traffic congestion, and, if powered 
by electricity result in improved air quality. Dedicated bus lanes improve 

accessibility and reduce travel times. But an empty bus is not a solution 
and urban infrastructure should aim to make public transport efficient, 

convenient, and relatively cheap. A single card to pay for train, bus, or 
bike share makes the system seamless. The choice to shift from cars to 

active transport, walking and biking, and public transport, ‘modal shift’, 

will not come about without the right infrastructure and policies to 
support it. By discouraging cars from entering the city space, walking and 

cycling (on electric bikes if needed), become safer and more likely to be 
the preferred option. Adelaide City Council and the South Australian 

Government have established a free bike sharing scheme which may be 
taken over by a private company seeking to exploit this option 

commercially.  
 

 

2. Shared mobility 
 

Car sharing, bike sharing and on-demand ride services can all reduce 
congestion and reduce emissions and are gaining popularity overseas. It 

is estimated that one car sharing vehicle could replace owner driven 
vehicles, resulting in a 34% to 41% reduction of GHG emissions for one 

household. Parking spaces in cities are freed up for green spaces or other 
use.72 

  
 

3. Electric vehicles 
 
Barriers to the uptake of electric vehicles (EVs) have been cost and ‘range 

anxiety’. Both of these issues are changing with the price of some models 
set to be comparable with petrol and diesel models within a year or two 

and range capability increasing to over 200kms per charge (Tesla 3 
claiming a 300-mile range). EVs are cheaper to run, require less servicing 

and even with an electricity grid still dominated by fossil fuels, reduce 
emissions by half compared with a petrol equivalent, and over 90% when 

charged from renewable sources. According to AGL, “EV charging has the 
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potential to help protect and enhance the reliability and affordability of 

Australia’s electricity”.73 
 

With no tailpipe emissions, EVs can significantly reduce air pollution. 
Major vehicle manufacturers such as Ford, Volvo and Volkswagen are 

investing heavily in electric vehicles spurred on by government policies. 
France and the UK are planning to ban sales of diesel and petrol vehicles 

by 2030, Norway and the Netherlands by 2025. If Australia is to be part 
of this transition it will require more electricity generation capacity, and if 

the full benefits are to be realised that extra capacity needs to be from 

renewable sources. The role out of charging stations will need to keep 
pace with demand. Such stations will need to be widely distributed and 

co-located with shopping centres, community centres, and bus 
interchanges. They have a low capital cost, and do not carry the risks of 

petrol stations. Their deployment will depend to some extent on 
government policy. 

 
Australia’s poor vehicle emission and fuel standards are an impediment to 

the uptake of EV’s as we become a dumping ground for less efficient 
vehicles banned overseas. The planned phase in of new vehicle emission 

and fuel standards by 2022 is unnecessarily late and bringing it forward to 
2020 would assist the transition to EVs.53 

 
Two thirds of the world’s oil consumption is used to fuel cars and trucks. 

Economists Tony Seba from Stanford and Dieter Helm from Oxford have 

warned that electrification of all vehicles before mid-century, or as early 
as 2030, will totally disrupt the oil industry. Australia can increase its 

security by becoming less reliant on imported oil.74, 75 

  

 

4. Road transport 
 

Trucks consume about 25% of road transport fuel (US figures) and are 
responsible for 6% of emissions worldwide. Changes introduced under the 

Obama administration in the USA will lead to greatly introduced efficiency 
and cost savings, and reductions in emissions. Such standards should 

apply to heavy vehicles in Australia. However, rail freight is far less 
energy intensive. The Clean Energy Finance Corporation (CEFC) is 

investing $150 million in a major intermodal terminal in south-western 
Sydney, Moorebank Logistics Park. The project by Qube Holdings will take 

emissions intensive trucks off Australian roads by increasing the use of 
rail networks. “The project will also incorporate large scale renewable 

energy sources”, according to CEFC, CEO Ian Learmonth. There will be an 
estimated annual abatement of more than 110,000 tCO2e in transport 

related emissions; an excellent and important project.76  
      

Rail freight emits 75% less greenhouse gas emissions per tonne of 
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freight moved compared to road freight. Infrastructure policy should be 

directed at improving rail networks to reduce road haulage, particularly 
over long distances. Freight hubs and intermodal containers (whereby 

goods are transported in containers suitable for road rail or shipping) can 
facilitate that process.77 

 
 

5. Shipping 
 
The International Maritime Organisation is the UN agency tasked with 

making shipping safer and cleaner. Researchers attribute 60,000 deaths 
globally each year to particulate matter emitted by ships which are 

powered by low grade fuel high in sulphur. The California Air Resources 
Board attributed 3,700 premature deaths per year to ports and the 

shipment of goods in that state. Estimated global emissions from shipping 
are 2-3% for CO2, 5-10% for SO2, and 17-31% for NOx emissions, with 

PM emissions on a par with road transport. Population exposure to these 

emissions in some ports of Australia is high and could be significantly 
reduced with the appropriate regulatory framework and port 

infrastructure. The San Pedro Bay Ports Clean Air Action Plan (CAAP) 
provides a model which is working. Measures include fuel switching in 

port to less polluting fuel, vessel speed reduction, and providing and 
mandating the use of shore based electrical power.78 

 
 

6. High Speed Rail 
 
High speed rail has proven capability in reducing emissions and pollution, 

having been successfully deployed in Japan, South Korea and extensively 
in China. Emissions from building the infrastructure are high and the 

capital costs are very large. For Australia at this time population density is 
not sufficient to justify the cost for a project which would struggle to pay 

its way. Money invested in enhancing the existing rail network would 
produce a bigger dividend in emissions reduction and productivity. 

 
 

7. Autonomous Vehicles 
 
Autonomous vehicles are already a reality. It is unclear yet how they will 

change transport. By reducing car ownership and leading to more car 
sharing they have the potential to reduce congestion and free up parking 

spaces in cities. However, others have argued that more cars and more 
congestion will result. As reported in The Conversation “There’s every 

chance that, if mismanaged, driverless technologies will entrench the ills 
of car dependency”. Government policy will be important in how this 

transition will occur.79 
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Summary 
 
Infrastructure impacts and changes as a result of climate change will 

occur because of damage due to extreme weather events or obsolescence 
of existing infrastructure as a result of technological change. Driving these 

changes is growing concern about the health impacts of urban pollution 
and the urgent need to lower emissions to meet the Paris Agreement 
target of keeping global warming under 2°C to which Australia is a 

signatory. 
 

The IPPC fifth report projects transport emissions could double by 2050. 
Mitigating this rise will require technologies that are available now and 

some that are yet to come. Integration with other sectors, especially 

electricity generation and urban design will be essential if the maximum 
benefit for least cost is to be achieved. The greatest benefit may flow 

from a cultural shift which alters human behaviour to reduce travel, live 
close to work, and keep cars out of our cities. Further electrification of 

transport will require additional generation capacity, and for Australia to 
meet its international obligation to the Paris Agreement and for the health 

of our people that generation must come from renewable energy. 
 

 

Recommendations 
 
Recognition of the reality of climate related impacts on Australia’s 

infrastructure will require a multi-sectoral, coordinated national approach 
as set out in our submission to TOR (m). 

 
Vehicle emission and fuel standards must be brought into line with best 

international standards and in a time frame consistent with the urgency 
and the pace of technological change. 

 
Urban design and transport policy must be integrated in order to reduce 

the burden of disease due to transport emissions. A ‘3Cs’ approach to 
cities, connected, compact, and coordinated will be necessary to deal with 

the expanding urban growth. 

 
Rail infrastructure development is needed to cope with increasing 

population and to limit the movement of goods by road in order to limit 
emissions and improve air quality. 

 
Shipping, road, and rail infrastructure should be coordinated with a view 

to reducing emissions and the impacts of pollution on human health.  
 

A cultural change away from motor vehicles, modal shift, will require 
government policy at a state and national level by favouring public 
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transport, discouraging the use of cars in cities and promoting the health 

benefits of active transport. 
 

Barriers to the adoption of cleaner vehicles should be removed. Imposts 
placed on cars such as registration and stamp duties should be based on 

both fuel efficiency and emission reduction standards. 
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25 August, 2007 

 

The Hon Tony Abbott MP 

Leader of the House 

Minister for Health and Ageing 

PO Box 450 

MANLY  NSW  2095 

 

 

Dear Minister 

 

Make public transport a health priority 

 

Public transport is a climate change and health issue.  Greenhouse gases from transport are expected to 

grow (according to the Federal Government’s own Bureau of Transport and Resource Economics) by 68% 

between 2000 and 2020. This means it is the area of greenhouse emissions least under control in Australia. 

 

 In Australia the largest contributor to transport greenhouse emissions is the private car in Australian cities 

and government can help ease this growth with better public transport. At the same time the use of the 

private car carries significant responsibility for the epidemic of obesity and other life style diseases and its 

pollutants increase the burden of heart and respiratory disease in the 70 per cent of the Australian public 

who live in urban communities. 

 

These issues are of great concern to Doctors for the Environment Australia. We are a voluntary 

organisation of medical doctors from all States and Territories which promotes human health and wellbeing 

by both educating the profession and the public on the links between environment and health and by 

influencing political and industry leaders to sustain the natural environment. Our opinions are scientifically 

based and we have the support of some of Australia’s most eminent scientists.  These include Sir Gustav 

Nossal, Professor Fiona Stanley a previous Australian of the Year, Professor Frank Fenner of smallpox 

vaccine fame and Professor Tony McMichael of ANU who is a lead author on the health aspects of climate 

change with the Intergovernmental Panel on Climate Change. Details of our Scientific Committee are 

available on www.dea.org.au and includes Professor Peter Newman a signatory to this letter. 

 

All cities have experienced big growth in public transport use in the last few years - e.g. 20% on 

Melbourne's trains, 18% on Brisbane's buses, 12% in Perth. This appears to be due to rising petrol prices 

and road congestion. Sydney's rail and bus systems are now overcrowded, as are those in Melbourne, 

Brisbane and Perth - see for example front pages in the Age, 29th May and Sun Herald on Monday 18 June. 

 

In the US and Europe (e.g. Germany) the Federal Governments help fund urban public transport. In the US, 

various programs have funded a share of capital works for urban public transport since the early 1990’s, but 

in Australia, the Federal Government has consistently refused to do so, although it has funded urban 

motorways (e.g. M7 in Melbourne, Eastern Arterial in Melbourne, most recently the promise of $2.3 billion 

for the Ipswich bypass). This is not even-handed, and will not help our cities cope with global warming and 

peak oil challenges. For that we need to become less car-dependent, not more car-dependent. Federal 

funding for the expansion of public transport will provide huge savings in greenhouse emissions and health 

costs. 

 

 

http://www.dea.org.au/
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Greenhouse emissions by causing climate change have significant health hazards (summarized in DEA’s 

submission to the House of Representatives Standing Committee on Industry and Resources. 

(http://www.aph.gov.au/house/committee/isr/renewables/subs.htm ).The expansion of public transport will 

have huge health benefits. Almost 60 per cent of Australian adults are overweight or obese: as a result there 

is an epidemic of type 2 diabetes and several related serious diseases. Currently diabetes is estimated to cost 

$6 billion annually to health budgets, and this is expected to double by the year 2020 (National Priorities 

for turning around the Diabetes Epidemic 2007-2008; Diabetes Australia). The unavailability of public 

transport is one of the causative factors by reducing exercise in car dependent suburbs. Increases in cardio-

respiratory illness and death are accepted as a consequence of motor vehicle pollution from ozone, sulfur 

dioxide and particulates. (DEA policy at http://dea.org.au/docs/DEA_e_p_App1CoalandGas.pdf ).  This 

pollution is reduced by replacing private vehicle use with efficient public transport. 

 

As we point out in our Manifesto (www.dea.org.au Policy) major new rail lines and bus ways take years to 

plan and up to a decade to deliver in some cases. But in fact our cities are already doing that and have 

completed many major plans – but they do not have the funding for all of them. All cities could 

significantly increase the capacity and quality of their public transport infrastructure over the next few years 

and into the future if given funding to support their plans. These measures will have impact in the near term 

and this is essential in terms of greenhouse reduction strategy at a time when we are moving towards 

tipping points in climate change (submission to House of Representatives mentioned above). The problems 

we address must not be allowed to founder in the division of federal state responsibilities and the costs are 

small compared to any of the health costs that we are incurring by neglecting this problem. 

 

 Our detailed plans in the Manifesto at www.dea.org.au Policy, indicate that the Federal Government can 

have a significant impact from a modest financial outlay. Proposals include funding all urban rail systems 

to 100% green power, funding expansion of existing rail and bus fleets and ensuring that no Federal funds 

are allocated in the transport sector unless they can demonstrate that they will save greenhouse gases and 

have been part of a community-based planning system that enable all transport options to be considered. 

 

Yours sincerely 

 

 
Professor Peter Newman 

Director, Institute for Sustainability and Technology Policy,  

Murdoch University 

 

 
Dr Gary Glazebrook 

Senior Lecturer in Planning, University of Technology Sydney, 

 

 
Dr David Shearman, 

Professor of Medicine 

Hon Secretary of Doctors for the Environment Australia 

 

 

Doctors for the Environment 6 Reginald Street COTTESLOE WA 6011  www.dea.org.au 

DEA Scientific Committee:  Prof. Steven Boyden; Prof. Bob Douglas OA; Prof. Frank Fenner AC; 

Prof. Michael Kidd; Prof. Ian Lowe AO;  Prof. Steve Leeder;  Prof. Tony McMichael;  Prof. Peter 

Newman;  Prof. Emeritus Sir Gustav Nossal AC;  Prof. Hugh Possingham;  Prof. Lawrie Powell AC; 

Prof. Fiona Stanley AC; Dr Norman Swan; Prof. David Yencken AO. 

http://www.aph.gov.au/house/committee/isr/renewables/subs.htm
http://dea.org.au/docs/DEA_e_p_App1CoalandGas.pdf
http://www.dea.org.au/
http://www.dea.org.au/
http://www.dea.org.au/
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the impact of these changes on 
energy infrastructure, including 

generators and transmission and 
distribution lines; and  
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the impact of these changes on energy infrastructure, 

including generators and transmission and distribution lines; 
and  

 
 

Recommendations 
 

Doctors for the Environment Australia (DEA) recommend that Australian 
governments adopt a ‘health in all policies’ approach for future energy 

policies and actions. This will ensure that;  

a) deaths, illnesses and suffering from some forms of energy production 

will be taken into account and costed so that a balanced approach 

can be made in future policy. 

b) security of supply for hospitals and all medical services is ensured by 

developing local storage, in readiness for an increased severity of 
extreme weather events. 

 
Governments must develop policies which simultaneously address the 

necessities for security, affordability and greenhouse emission mitigation; 
all can be accomplished with good management plans for the transition to 

clean energy sources.  
 

Governments should ensure that current and intergenerational interests 
are served by the establishment of statutory structures to guide the 

nation through the world’s impacts from climate change which are 
detailed in our submission on TOR (m). 

 
 

Preamble 
 

DEA suggests that the Australian Government adopt the World Health 
Organization’s (WHO) framework of ‘Health in all Policies’ recognising that 

policy decisions in non-health arenas, such as infrastructure, can have 
profound effects on population health.80 In particular, the WHO recognises 

the potential synergies for health and environmental protection, very 
relevant for this discussion. 

 

DEA has had a strong interest in the health aspects of national energy 
policy for a decade. Our first policy81 was published in 2009 and, 

subsequently, we have made numerous submissions relating to the health 
aspects of fossil fuel mining and combustion and the transition to 

renewable energy sources. In particular, we made submissions to the 
Draft Energy White paper in 201282 and the Energy White Paper in 
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201483. Neither of these White Papers included appropriate health 

considerations. 

 
Therefore, since 2009, DEA has remained deeply concerned about 

government failures to develop an integrated climate and energy policy. 
We reiterate: the health implications are significant and have never been 

acknowledged. A successful transition from fossil fuels to clean energy 
sources will prevent some thousands of Australians dying or contracting 

illness from air pollution. Parliament as a whole carries some 
responsibility for this suffering as well as the related health service costs. 

The Finkel Review has gone some way to develop a cohesive national 
plan, which we support in general, but it does fail to include consideration 

of the health cost externalities. 
 

 

Previous studies on Energy and EWE 
 

In 2013 the Australian Medical Association (AMA) made an extensive 
submission on health and extreme weather events (EWE) to the Senate 

committee which focussed ‘on the specific health implications of extreme 
weather events [….] framed around the inquiry’s terms of reference and 

their specific relevance in terms of health and health services’ 84.  
 

In relation to health services and electricity supply the AMA said “The 

health impacts of extreme weather will intensify the demand and strain 
on health services, and amplify existing disorders and health inequities. 

Critically, however, mitigation and preparatory activities for these health 
impacts need to take place within both the health and non-health sectors. 

Extreme heat events, for example, can place strain on electricity supply 
networks, resulting in outages that not only limit access to air conditioned 

environments and increase the incidence of heat stress, but also interfere 
with the operation of health services”.  

 
The AMA expressed concern that “Government policy is fragmented. 

Australia still lacks a nationally coordinated approach to managing the 
health impacts associated with extreme weather events and climate 

change. Information on the likely health risks associated with extreme 
weather events is fragmentary and dispersed, and inhibits effective 

adaptation at the local, regional, state and national levels. Policy 

fragmentation is compounded by the complexity of inter-jurisdictional 
arrangements, and inconsistencies between policies of different 

departments within jurisdictions”. 
 

The AMA then provided a list of recommendations relating to health 
services in climate change and indicated that “a National Strategy for 

Health and Climate Change should be urgently developed. This strategy 
should in turn underpin future efforts to improve the capacity of the 
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health sector to respond to the challenges posed by extreme weather 

events”. 

 
This proposal is discussed in more detail in our submission to TOR (m). 

 
Also in 2013, the DEA submission85 to the Senate commented on the 

impact of EWE on health services and our recommendations were: 

1. Adequate health service planning to cope with changed conditions 

and demands to enable the adequate treatment of expected 
increases in the numbers of injured and ill, resulting from extreme 

weather events, immediately and in subsequent months and years. 

2. Examination of the ability of all essential health services to operate 

during extreme conditions which may cause loss or disruption of 
health infrastructure, medication and equipment supply chains, 

energy, water, sewerage and waste treatment, as well as staffing 

levels.  

3. Strengthen the role of primary care practitioners in the management 

and education of their patients on preventative measures aimed at 
minimising health risks during extreme weather events eg., tailored 

personal adaptation behaviours during heat waves or poor air quality 

periods. 

4. Establish a national ‘Disaster and Recovery Fund’ funded by a levy on 
the predominant source of anthropogenic CO2 emissions, namely, 

coal and gas production, thus providing immediate finance for each 
disaster without the need for drastic cuts to existing budgets. 

 
The submissions from the AMA and DEA were two of 344 submissions to 

that Senate Enquiry in 2013.86 Many of these submissions contained 
important health information. For example, that (161) of Dr Alexander 

Donald of the Cairns Base Hospital reported on the evacuation problems 
in his hospital (Cairns Base) during an EWE in North Queensland.86 

 

The questions to be answered by the Australian government is: “What 
concerted actions have been made to the many problems detailed by the 

AMA and DEA four and a half years ago?” If we don’t have a report in 
front of us on the outcome of the 2013 Senate Enquiry then today the 

Senate committee is just raking over old coals. 
 

In DEA’s submission to TOR (h) (corresponding to our report to the Finkel 
Review87, Appendix A) we detail the health aspects of the energy 

‘trilemma’ of network reliability and security, affordability and emission 
reduction.  

 
Summarising DEA’s Finkel Review submission: 

 
Reliability and security; these are covered in detail on p 7-9 in relation 

to the South Australian (SA) blackout due to an EWE - a hurricane 
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downed power lines. Flinders Medical Centre and many medical practices 

were without power. The causes are analysed and our conclusions are 

that better management practices would make supply secure and, in any 
event, hospitals should have battery storage facility. Batteries are now 

cheap and have replaced the need for diesel generators. The latter 
produce carcinogenic pollution in the vicinity of hospitals, as well as 

greenhouse emissions.  
 

There is also the option of producing micro-grids in regions at the end of 
supply lines eg., Port Lincoln SA, and particularly where climate modelling 

shows high risk of EWE. The question of energy security for practices is 
more challenging for it depends on persuading individual practices to 

adopt solar and storage. DEA as part of Carbon Neutral Adelaide will be 
working to bring security to practices within the city. The same should 

apply to schools and to community and aged-care facilities around the 
nation, including vital shelters from heat waves.  

 

Affordability; this has serious impacts on the health and living 
conditions of lower-income groups in the community. High costs have 

been shown to be due to expenditure on power lines and to rorting of the 
market; the resolution is in the hands of government to regulate. 

 
Greenhouse emissions; the danger that climate change and EWE could 

become a factor in increasing greenhouse emissions must be recognised 
by instituting a faster transition to renewable energy sources to ensure 

that any increased energy consumption, required to manage higher 
temperatures and EWE, is not derived from fossil fuels. 

 
All these issues should not be difficult to manage in an advanced 

technological society like Australia. They are being managed effectively in 
several countries with much higher uptake of renewable energy than SA. 

 

Fossil fuels; we make comment on these because of uninformed use of 
the term ‘baseload power’, now an outmoded usage.88 In recent EWE 

events, particularly heat waves, both gas and coal generators have failed 
to fire and, consequently, the Eastern states were near to blackout on at 

least one occasion. Energy security is now the province of the 
management of several energy sources, mainly renewables, combined 

with energy storage. 
 

Finally, we must comment on the externalities of using fossil fuels: if the 
health costs of coal are included in the price of coal, it would be the most 

expensive fuel. As practical doctors, we cannot understand why many of 
our elected representatives refer to coal as ‘cheap’. 

 
 

The submission to Finkel Review89 is reprinted below as Appendix B. 
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Submission on the Preliminary Report of the 
Independent Review into the Future 

Security of the National Electricity Market – 
February 2017 
 

 

 

Summary: Human health imperatives in energy 

policy 
 

Doctors for the Environment Australia (DEA) advocates that the human health 

imperatives for energy policy are the rapid reduction of greenhouse gas emissions to 

address climate change which has national and global health impacts, the rapid 

transition away from coal-fired electricity generation to reduce air pollution with its 

health costs, and the curtailment of the use of gas-fired power in the transition to 

renewables. Energy reliability and security, and affordability which are all essential for 

the cohesion and health of our society can be achieved by the continued inclusion of 

renewable energy into the market; small- and large-scale wind and solar, supported by 

smart switching and controlling technologies; and by energy storage facilities such as 

batteries, pumped hydro and concentrated solar thermal.  

 

 

Carbon emission reduction 
Emission reduction should be the fundamental driver of the energy transformation. 

Without urgent emission reduction by all Parties to the Paris Agreement, the world is on 

a course of untenable global warming, threatening the health of humans and the 

biosphere. 

 

To achieve meaningful emissions reduction and to act as a market incentive to the 

inclusion of renewables, there must be steady retirement of coal-fired power stations. 

Coal power is more expensive to the community than renewables because the 

externalities, the hidden costs to the health budget from pollution, are not taken into 

account and these costs are recovered through taxes. “Clean coal” is expensive and 

affords only marginal benefits in emissions reduction while carbon capture and storage is 

prohibitively expensive. 

 

The involvement of gas-fired power stations in the energy mix is debatable. While gas 

conveniently provides electricity rapidly, emissions reduction from gas is not as great as 

commonly claimed because fugitive emissions of methane have high green-house 

capability. Furthermore, we warn of emerging health harms from unconventional gas and 

that affordability and availability are threatened by the re-direction of gas to lucrative 

overseas markets. 
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Energy reliability and security 
Emission reduction from retirement of traditional coal generators and entry into the 

market of more variable renewable energy can, if not well managed, affect the security 

and reliability of supply. However, the need for technological reform of the network 

should not be used as reasons for limiting the influx of renewables for experience 

overseas demonstrates that grids can operate with a vastly higher proportion of 

renewables than are currently used in Australia. Blaming the mix of renewables has been 

inappropriate. The roles of the supervising bodies need strengthening but there is little 

to gain from centralising control at a federal level. 

 

 

Affordability 
While energy affordability is particularly important for the health of vulnerable sections 

of the community, it is invalid to claim they will be subjected to soaring energy costs 

from the increase in renewables. Energy from wind and solar is cheaper than coal when 

health externalities are considered and is much cheaper than that from gas. Costs will 

diminish even further with greater market uptake. Coal pre-treatment technologies are 

not cost-effective. Because of the privatised nature of both wholesale and retail markets 

there needs to be very strong governance with total accountability and transparency of 

operations. Whether these requirements can be met in the privatised system is of some 

concern since profit taking is such a powerful motivating force.  

 
 
Doctors for the Environment Australia (DEA) welcomes the opportunity to make a 

submission to the Independent Review into the Future Security of the National Electricity 

Market. 

 

DEA is a voluntary organisation of doctors and medical students whose aims are to 

reduce health harms caused by environmental damage, be it of the air, water or land. 

Because human health is intricately bound with the health of the entire biosphere, we 

are particularly concerned at the prospect of accelerating damage to our planet caused 

by green-house gas (GHG) emissions leading to global warming and climate change. 

 

DEA has no connection, implied or otherwise, with any company or business associated 

with the generation or use of electricity. 

 

DEA is not aligned with any political party but comments freely, positively or negatively 

as it sees fit, on policy which impacts on health and the environment. 

 

 

Background to submission 
 
We make our submission on the background of the climate crisis facing the planet that 

requires GHG to be urgently and severely curtailed.1 Although this scientific prediction 

has been known for some years,2 DEA is of the view that the urgency of the situation is 

widely unappreciated. 

 

Energy policy is of keen interest to doctors for it encompasses several important health 

imperatives. The transition to clean energy is a health issue because the use of fossil 

fuels for electricity generation produces air pollution, leading to many deaths and 

suffering from heart and lung disease, with huge costs to health services (externalities 

which are not included in the cost). There is also emerging evidence that conventional 

gas production has health impacts. In addition, doctors advocate that greenhouse 

emissions be reduced rapidly, because the health effects of climate change have been 

recognised as one of the greatest health threats of this century and will progressively 
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affect us all. Affordability is also a health consideration as children, the elderly, the infirm 

and those of low socio-economic status need continuing access to energy and electrical 

devices to cope with the increasing number of extreme weather events. 

 

It is against this background and the expectation of climate-related severe damage to 

human physical, psychological and emotional wellbeing that DEA contributes to this 

review in the expectation that these medical needs will be considered when finalising the 

report of Dr Finkel.  

 

 

Transformation of the Energy Industry 
 

The main driver for transformation of the electrical industry is the need to reduce carbon 

emissions. In this regard, it is indeed fortunate that there are technologies available 

which can provide carbon-free power and which are commercially competitive. The cost 

of wind3 and solar power is now comparable with coal–fired power on face value, and is 

much cheaper when the ‘external’ costs of coal-power are taken into account. These 

externalities, which are a cost to taxpayers but not the generators, include human health 

costs from pollution, and the subsidies to industry and mine rehabilitation.4,5  

 

Another factor, now entering into calculations of power costs, is the high cost of network 

or service charges which often constitute about 50% of the consumer’s account. Thus, 

with the combination of a desire to reduce emissions, reduce costs of electricity 

generation and to avoid network costs, consumers are now changing the traditional 

electricity market by investing in renewable energy sources and battery storage. 

Complete separation from the grid, however, could lead to rising network costs for 

remaining customers. On the other hand, those taking up renewables while remaining on 

the grid, could use newer technologies to assist grid reliability and security.6  

 

Inactivity and insufficient guidance or encouragement from policy-makers to support 

renewable energy production, has meant that “industrial, commercial and residential 

consumers are helping to drive the transformation. They are embracing new 

technologies to better manage their electricity bills and reduce our emissions”.1  

 

 

In addressing the energy “trilemma” of:  

• network reliability and security 

• affordability 

• emission reduction 

 

on the evidence of global warming threats to humanity, DEA asserts that 

reducing emissions is the top priority. 

 

 

1. Emissions reduction  
 

Carbon emission reduction should have the highest priority. This is a scientific and 

health imperative, not a political or ideological one. Science clearly demonstrates that 

unless stronger measures are taken by all countries throughout the world to reduce GHG 

emissions, all life-forms will be adversely impacted by global warming.7 Although 

Australia has ratified the Paris Agreement 2015, most analysts believe that our stated 

commitments are insufficient and do not accord with the “ambitious efforts” required of 

the Parties.8,9,10  
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There are three main reasons why we should now be making greater efforts to reduce 

emissions.  

 

(a) Australia, with one of the highest emissions per capita in the developed world, is 

seeing its emissions continuing to increase when we have been aware of the GHG 

problem for at least twenty years.11,12 

 

(b) The world’s carbon budget, at the current rate of emissions, will expire in only 12 

years, beyond which there will be little likelihood of containing global warming.13 

 

(c) Australia is one of 179 countries which each emit less than 2% of the world’s total 

emissions. However, these countries together account for 43% of global emissions so 

unless all contribute with meaningful reduction measures, global warming will continue 

unabated.14 

 

That the system then needs a number of technologies such as intelligent wind turbine 

and solar PV controllers, synchronous condensers, and energy storage systems such as 

batteries should be seen as necessary adjuncts to ensure reliability and security of 

supply. DEA agrees with the Review that if “the National Electricity Market (NEM) does 

not currently encourage their adoption”, then this failure has to be addressed urgently. 

As outlined in the Review there is plenty of overseas experience to draw upon. Emission 

reduction is compatible with network reliability, security and affordability as described 

below. 

 

Future of coal 
In order to achieve adequate carbon emissions reduction, it is essential that coal-fired 

power stations in Australia be gradually phased out.15 Coincident with this aim, many 

power stations will soon reach the end of their life-span, at which time it would be an 

environmental, health and economic folly to replace them with new coal-fired 

generators. 

 

To keep within our fair share of the carbon budget, Australia must accept that about 

80% of our known coal reserves cannot be mined16, adding further weight to the 

argument that we cannot open any new coalmines. 

 

Even the installation of various grades of so-called “clean-coal” technology would afford 

no favours to future generations which would still have to deal with on-going emissions. 

The best “clean-coal” technology is only 26% less carbon intensive than untreated black 

coal (Appendix D) and more expensive than renewables.17,18 

 

Carbon-capture and storage is often mentioned in this context but it is prohibitively 

expensive and is unlikely to ever be practical on any useful scale.19  

 

An additional, often overlooked, problem with the continued use of coal is the direct 

damage to human health due to air pollution, which occurs at every step, from mining to 

combustion. This is covered below under “Health costs of coal”. 

 

Future of gas 
Gas is often promoted as the fuel of choice in the transition to renewable energy. 

Certainly, carbon emission intensity is roughly one half that of coal-fired power but this 

figure does not include the fugitive emissions of gas which occur at every step from 

drilling to utilisation.20  

 

The future of gas in Australia’s eastern seaboard is problematic with the advent of the 

huge LNG industry which has locked into the lucrative higher-priced overseas market. 

This means that companies are preferentially selling to this market rather than retaining 
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natural gas for local use. Governments have yet to regulate overseas sales which 

therefore may lead to a shortage of supply, and to rising costs, for many industrial 

processes as well as electricity generation.  

 

However, the problem should not be resolved by the mining of more gas, either 

conventional or unconventional (UG). Gas only adds to the burden of carbon emissions 

for future generations and exacerbates global warming because of the fugitive emission 

of methane – weight for weight 72 times more green-house intensive than CO2 over 100 

years. Nevertheless, intervention is urgently needed to force the retention of adequate 

gas supplies in the short term to assist in reducing costs as the domestic energy market 

transitions away from coal. 

 

Onshore unconventional gas (UG) and health 
UG has been touted as the product to fill the gap in gas reserves. However, the mining 

techniques are fraught with potential health problems for humans and animals.21 The 

emerging public human health evidence of harm was presented to the Senate enquiry 

into “Adequacy of Australia's legislative, regulatory and policy framework for 

unconventional gas mining”.22 

 

Following an extensive Inquiry by a Victorian parliamentary committee23 the Victorian 

government has rejected outright UG mining in Victoria24 on the grounds of potential 

adverse health effects through the contamination of land and aquifers, and local air 

pollution, in addition to disruption to livestock and local communities.25  

 

Victorian farming communities have overwhelmingly supported this embargo. The mining 

of UG is particularly prone to fugitive emissions such that the whole process from 

exploration and mining through to electricity generation is no better for health and GHG 

emissions than coal-fired power.26,27,28,29  

 

 

Other compelling reasons for more rapid transition to clean renewable energy 

sources  

 

Vehicular emissions   

Reduction of emissions from electricity production by increasing the renewable mix then 

allows vehicular transport, which contributes to about 17% of Australia’s carbon 

emissions, to gradually transition to electric vehicles, thereby reducing transport 

emissions overall. 

 

Electrified public transport contributes to emissions when the energy source is fossil-fuel 

based. In Victoria, there are plans to build a large PV facility which would be connected 

to the tramways electrification network to assist in emissions reduction.30  

 

Higher energy requirements in heat waves  

Australia is experiencing unprecedented high temperatures (February 2017) which 

stimulate use of air-conditioning equipment, creating huge demands on energy supply. 

These latest heat waves are much more likely to have occurred due to global warming so 

it makes little sense that we manage these by creating yet more emissions.31  

 

 

2. Energy Reliability and Security 
 

Reliability (the constancy of current frequency and voltage) and security (the 

maintenance of supply and protection from disruption) are certainly essential but to refer 

to the total outage in South Australia (SA) as a reason for major concern is invalid. 
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Black System Event in South Australia 
Reference has been made repeatedly in the media to the “black system event” in South 

Australia on 28th September 2016 which is used as justification for (a) a more 

coordinated approach between the states and federally and (b) the incorporation of more 

continuous power generation in the system. While many analysts describe how this can 

be achieved without new coal- and gas-fired power stations32,33, others have used the 

outage to press for reduction in the rate of renewable energy uptake. Therefore, it is 

important to state that there is little evidence at this stage that the power outage was 

due mainly to the high content of renewable energy in the SA market. 

 

It is acknowledged that events commenced when a severe storm including several 

tornadoes brought down major power lines which created short circuits. At the time 13 

windfarms were feeding into the system but because of the configuration of fault ride-

through responses, nine windfarms disconnected or cut their output. This led to the 

Heywood interconnector from Victoria becoming overloaded and disconnecting. Then the 

two contracted System Restart Ancillary Service Participants failed, after having proven 

their operational capability earlier in the year.  

 

The important fact regarding the role of the windfarms is that the Australian Energy 

Market Operator (AEMO) did not know of the fault ride–through settings of the 

windfarms. They had not been informed and had not sought the information when the 

windfarms entered the grid34 even though similar problems had been identified and 

corrected in Europe over 10 years ago. Since the outage, settings of five of the 

windfarms in SA have been reconfigured. Thus the total outage was not due to the 

energy mix but to a constellation and cascade of factors which could have been largely 

avoided had the AEMO been aware of the specifications of the grid components. 

 

Methods to retain energy reliability and security 
Throughout the world, many technologies have been adopted that provide energy 

reliability. These include smart metering, smart switching, and an array of advanced 

energy management systems. Energy storage in batteries and pumped hydro energy 

storage (PHES), which could be operated with renewable energy, would also add to 

reliability, but the uptake of batteries into the grid has been exceedingly slow. There is 

no reason why these cannot be introduced more rapidly but in an orderly way under the 

guidance of a market operator. PHES is being used successfully overseas and Australia 

can learn from that experience.35Australia is well-placed to develop this affordable 

technology.36  

 

Likewise, there has been little advance in the up-take of concentrated solar thermal 

(CST)37 and concentrator photovoltaics38 in Australia despite both sides of federal politics 

publicly declaring they would support CST at Port Augusta. 

 

CST is also able to provide thermal energy storage, offering all the features of steam 

turbine generators (reliability) coupled with the provision of rapid start-up capacity 

(network security). Indeed we recommend that the final report recognises the benefits 

(including health benefits), viability and increasing cost competitiveness of solar thermal 

with storage. Once again, Australia can learn from the extensive experience with CST 

plants overseas over the last decade.39  

 

While recognising that energy security is vital for our country, there is no evidence that 

energy security has been jeopardised by the introduction of renewable energy. What 

concern there is has arisen mainly from several events in South Australia. In these 

events blame on renewables has been misplaced.  

 

The first event, of partial system failure which occurred in 2015, coincided with repairs to 

the interconnector with Victoria and a failure of gas-fired generators to come on-line. 
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The second event, the black system failure, has been described above. In the third 

recent event, there was a combination of misunderstanding between the market 

operator and the gas-fired power company. There has also been a suggestion that lack 

of profitability in starting the generators had been a factor.40 Thus these failures were 

almost certainly preventable with better management of the systems already in place, 

and the level of alarm that has been created is unwarranted. 

 

 

3. Affordability 
 

The third component of the trilemma is the cost of electricity. At present, an average of 

1/3 to 1/2 of electricity costs are service or network costs for a grid which has, in some 

areas, expanded considerably in the last few years. Total power costs are predicted to 

rise slightly as coal-fired power stations are closed and competition is reduced. However, 

the cost of power from any new coal-fired station would not compete with that from 

either wind or solar. Wind power is now cheaper than coal and solar is at parity and is 

reducing every year.41  

Electricity costs particularly impact on the health of vulnerable sections of the 

community, children, the elderly and infirm, and the poor, who are more likely to be 

living in homes with poor energy efficiency and who cannot afford to operate the 

appliances to cope with weather extremes.42  

 

 

Two factors are especially relevant to the issue of 

costs. 
 

1. Health costs of coal  
 

One of the hidden costs ignored when direct comparisons are made between sources of 

electricity, is the cost of externalities associated with the mining and burning of coal. 

Taxpayers bear the brunt of the externalities which consist of the many health costs, 

subsidies to industry, and the costs associated with mine rehabilitation. Every stage in 

the production of electricity from coal has the potential to threaten health. In particular 

coal-fired power stations emit a host of potentially toxic chemical substances including 

particulates, sulphur dioxide, oxides of nitrogen, and mercury - all of which have 

profound adverse health effects43,44. Air pollution from coal contributes to four of the five 

leading causes of death in western society: lung cancer, respiratory diseases, stroke and 

heart disease. Even short exposures to particulate matter (a few hours to weeks) can 

trigger cardiovascular deaths and illness, while longer-term exposure (over a few years) 

greatly increases the risk for cardiovascular mortality and reduces life expectancy by 

several months to a few years.45 

 

The air pollution health cost of coal burning in Australia is estimated at $2.6 billion 

annually46 and if the cost of GHG damage is included, the true cost of coal-fired 

electricity would be close to double the nominated cost.47 On a larger scale, the cost to 

the world’s economies of insufficient action on carbon emissions leading to run-away 

global warming will be much greater than the cost of action taken now.48 No country will 

be immune from the costs of damage repair and adaptation.49,50 

 

 

2. Privatisation of energy market 
 

The increasing addition to the grid of renewable energy together with the complex 

devices and mechanisms to allow the smooth incorporation of the various sources is 
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providing extreme challenges for the energy market. Part of this challenge is the 

influence of profitability and how much this enters into decisions of owners of generators 

to enter the market at any given time.51 

In such a complex wholesale and retail market where profits are made from the sale of a 

commodity which should be limited for strong environmental reasons, some have called 

for a return to public ownership.52  

 

The alternative is a complex system of agreements, contracts and special clauses trying 

to protect both investors (providers) and consumers where the providers will attempt to 

maximise profits. This fundamental aim of business needs to be recognised when any 

claim is made about the cost/benefit of any component of the system.53  

 

 

The following are answers to the questions listed 

at the end of each chapter. 
 

1.1 Anticipation and incorporation of new technologies 

Now that variable renewable energy (VRE) has been entering the market for many 

years, we should be aware of the impacts of these as we proceed. However, the lack of 

appreciation of the trip mechanisms in wind farms in South Australia illustrates that the 

AEMO and others in charge of operations need to continually upgrade their knowledge 

and understanding of the specifications and behaviour of new technologies. Learning 

from overseas experience would be invaluable. 

 

1.2    Innovation to improve services and reduce costs  

Services can be improved with the increasing uptake of battery storage, both small-scale 

private and large scale. Home battery storage together with smart metering might allow 

storage from the grid when the price is cheaper, as well as from rooftop PVs.  Batteries 

will certainly add to grid security which, otherwise, will be vulnerable to the demands 

placed by an increasing likelihood of extreme weather events.54 

 

As described above, wind power is now cheaper than coal, and solar is on parity and 

becoming cheaper. Costs of battery storage are also diminishing with increased market 

uptake. Use of existing grids and converting them into micro grids reduces the need for 

investment in new major distributional networks. 

 

The fact that a large proportion of the power bill consists of fixed costs does not give 

incentives to householders to reduce costs through reduced consumption. Perhaps there 

needs to be greater scrutiny of the operations of power distributors to rein in these 

costs. 

 

While the intention of privatisation is to reduce costs and improve service quality 

through competition, the fixation on profitability means that both aims are often 

compromised. Therefore, there needs to be greater scrutiny of private operators and 

more transparency of their operations. 

 

1.3 Other electricity innovations 

There are many advances in smart metering and electronic software and hardware to 

enable a more interactive market for individual customers to take advantage of low 

prices when available. These opportunities are enhanced when coupled with the capacity 

to store in home batteries. However, in this type of competitive market, one’s gain is 

another’s loss and perhaps the whole idea of a competitive privatised market needs to 

be reviewed. 

 



Appendix B  TOR h 

 
 

[55] 

2.1    Ensuring consumers retain choice and control 

It is vital for customers and investors to have confidence that transition to renewables 

will proceed at a steady pace and not stall at the whim of political decisions. They can 

then have confidence that their investment will be of benefit both environmentally and 

financially. Ensuring choice, though, is difficult because customers do not relish facing a 

bewildering array of choices. Customers also tend to be suspicious of the attractive 

claims of smaller retailers. There needs to be strong vetting of such claims and contracts 

by an energy market authority which could also insist on and underwrite guarantees. 

 

2.2    Meeting the needs of the vulnerable 

Perhaps well-advertised and authenticated visits from trained personnel could be 

arranged if consumers are willing to partake. Personnel could discuss how to get better 

deals and how to improve power management. There would need to be suitable follow-

up to ensure satisfaction. 

2.3    Meeting the needs of large-scale industrial consumers 

Large-scale industrial consumers need certainty of supply and pricing. Both of these can 

be enhanced by the advent of renewable energy, an opportunity which has been much 

neglected. There are thousands of industries throughout Australia where investment in 

solar panels would be paid for in 5-10 years. Most industry operates in daylight hours so 

would not require battery storage to save on solar-produced electricity. 

The vast acreage of factory roof-tops provides a ready site for solar installation. Industry 

needs assurance that feed-in tariffs are set at a fair and reasonable level.  

 

2.4    More equitable price structure 

Considering the high fixed service-charge, we suggest it would be more equitable to give 

this a degree of proportionality so that there is some reduction for low energy users. A 

lower service-charge for small users would encourage consumers with solar and battery 

to remain connected to the grid, so increasing its stability. 

It is still unclear how the Australian Energy Market Commission (AEMC) arrives at the 

pricing structure for domestic feed-in tariffs. We suggest the pricing structure be 

reviewed to ensure that decisions are completely impartial and that more consideration 

is given to domestic investment costs. The fact that the cost of coal-fired power does not 

include costs of externalities should also be factored in.  

 

2.5    Ensure balance between data sharing benefits and privacy 

This question is difficult to answer as computer and internet privacy seems to be 

vulnerable in multiple ways. 

 

3.1   Role of electricity sector in meeting GHG reduction targets 

The electricity sector, being the major single sector contributing to emissions in Australia 

(~35%) has the key role in enabling Australia to meet its GHG reduction targets. This is 

even more so since transformation of the industry would enable vehicular transport, 

another major contributor to emissions (~17%), to switch to low carbon electrification 

thereby reducing GHG emissions directly. 

 

3.2   Role of natural gas in reducing GHG emissions 

Natural gas has an important but short-term role in the transition phase to renewables 

and storage. Because emissions from the mining, distribution and burning of gas still add 

considerably to the GHG burden, no new gas-fired power stations should be built. 

Instead, investment should be directed to carbon-free storage.  

 

3.3    Barriers to investment in electricity sector 

The main barrier is the lack of direction provided by policy-makers’ ideological objection 

to renewables and fixation on coal, which has been iterated repeatedly in all media 

outlets. To fill this void, several states are attempting to provide more certainty by 

approving large-scale solar and wind-farm projects and by aiming to get more equitable 
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returns for roof-top solar. However repeated criticism, based on false premises, and the 

generation of fear over reliability and security, is being used continuously to discourage 

transition to a low emissions industry. With knowledge going back for two decades of the 

potential threats to our planet, we should have been well on the way to reducing 

emissions by now.  

 

3.4    Key elements to support confidence and transition 

The key elements are:  

▪ clear and ambitious targets that will help Australia truly meet its national and 

international obligations. Current targets are considered to be inadequate (see 

above) 

▪ some form of price on carbon, probably through an emissions trading scheme 

▪ policy commitment to emissions reduction across all sectors of the economy and 

supported by all government spokespeople. The Paris Agreement 2015 states that 

governments should “ensure that education, training and public awareness ……are 

adequately considered in their contribution to capacity building” 55 

 

3.5    Role for new coal technologies 

There is no role for low emission coal technologies for the following reasons: 

▪ while being more efficient and less carbon intensive, emissions are still 

considerable (at best, there is only ~30% reduction in emissions per unit of 

electricity) 

▪ the cost of producing this best scenario is prohibitive 

▪ the lead time to availability is too long 

▪ this technology is not suitable for brown coal 

 

4.1    Immediate actions to reduce risks 

The electricity market operator, whether it be the AEMO or some other newly formed 

body, must have the authority to gain all the information relating to technical 

specifications of the components of the grid when it accepts new entrants. As well as 

having the authority, the operator must seek the information and, if it does not have the 

expertise to understand the technicalities, obviously must consult with those with 

experience elsewhere. There is extensive experience from overseas to draw from. The 

market operator could also make recommendations on which new switching or control 

technologies need to be added immediately. 

 

4.2   Should VRE uptake be curtailed until grid security is guaranteed 

The measures required to guarantee grid security are not obscure or technically difficult. 

There is always a specified lead-in time for any new VRE input so the requirements for 

its incorporation into the grid can be worked out and prepared well beforehand. Because, 

in Australia, we are well behind other OECD countries in the uptake of VRE, we must act 

to make up for lost ground and not provide unnecessary barriers. Overall, grid security is 

enhanced by having more sources of renewable energy spread over a wider area.  

 

4.3   Should there be new frameworks to complement current operations 

Since there have been operational failures related to the grid mix, it stands to reason 

that the rules relating to current market operations need to be examined closely. The 

market operator should be totally independent from the ownership of all components of 

the system, be guided by the governing body’s emission reduction targets (these may 

sometimes be State-determined) and be fully impartial.   
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4.3.1 Need for new rules  

Clearly the current rules are either inadequate or are not always followed so these 

deficiencies need to be addressed. There should be a detailed assessment of the complex 

relationships between all the energy market’s governing bodies to streamline operations 

or to change the structure completely. 

 

4.3.2 Need for security services  

These requirements need to be bi-directional. It should be incumbent on both parties to 

both provide and seek information. It is impossible for a market controller to act 

effectively without full knowledge of the specifications and behaviour of all components. 

 

4.4   Role of consumers’ new technologies 

New technologies consisting of PVs, battery storage and smart metering in consumers’ 

premises, have the capacity to improve energy security and reliability both for the 

premises and the grid. Battery storage within premises can modulate energy supply and 

demand and, of course, can provide security of supply for those premises. Together with 

smart technologies, batteries should be programmed to sell back to the grid at times of 

need. 

 

4.4.1 Regulation enabling efficient network  

This aspect is probably the most difficult area to control because of the essential desire 

of all participants to gain financially - those with greater knowledge and investment 

capability are going to profit most. So how to create a workable framework is a massive 

challenge and may require complete re-organisation of the supervisory bodies. 

 

4.5   Other requirements for power security   

Cybersecurity is always a problem but it would be particularly devastating if means of 

distribution of power could be accessed by criminal elements. The security would have to 

match that of internet banking. 

 

4.6   High speed and sensor technology 

These are important tools for market operators but it seems that major disruptions to 

grid function up to the present have been due to poor decision making and the influence 

of economic factors. 

 

4.7   Rules for AEMO 

It is not clear whether the recent failure was related to the rules or the interpretation. 

Rules may need to be revised and the AEMO may need to be in more frequent contact 

with the Bureau of Meteorology at times of severe weather threats. It then needs to 

prepare adequately for adjustment to the energy mix without fear or favour. 

 

5     Questions related to NEM 

The technical aspects of this section are outside the purview of DEA so we cannot 

provide any meaningful answers. 

 

6.1   Measures to improve supply of natural gas 

Measures would have to restrict the preference for gas to be sold to the higher priced, 

overseas markets. However, we have to recognise that it was an environmental folly to 

develop this market in the first place. The heavy reliance on gas, either here or 

internationally, is just delaying the transition to zero carbon energy generation and the 

indications are rapidly accumulating that we are well short of a safe environmental 

course.  
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6.2   Alternatives to service peak demand 

Alternatives to servicing peak demand are 

• home, industrial and large-scale solar 

• home battery storage 

• large-scale battery storage 

• wind farms particularly near the coast where there is often wind at both ends of 

the day 

• increasing capacity of existing hydro schemes 

• pumped hydro energy storage (PHES) There is opportunity in Australia for vast 

development of this resource.  

• concentrated solar thermal 

• solar thermal and storage 

 

6.3   Cost reflective pricing 

Unable to comment 

 

6.4   Competitive retail market 

There is some indication that retail markets are not working. A recent survey in Victoria 

revealed that up to 70% of customers have never been attracted by price offers from 

other companies. As indicated in this Review, there seems to be little transparency in the 

retail market and how prices are reached. 

6.4.1 Outcomes of competition 

Outcomes to be monitored include customer satisfaction, customer complaints, prices, 

retailer profits, and whether there is any evidence of cartel behaviour by providers. 

 

7.1 Possible greater over-all advice and planning 

The problem with greater over-all planning is that political ideology can interfere with the 

scientific endeavour to have emission reduction as the main driver of energy market 

reform. Centralised planning can then interfere with more ambitious planning by 

individual states. Apart from interconnectors between states and the monitoring of flow 

along these, it is quite feasible for states to be responsible for their own supply. Due to 

Australia’s large size, each state has its own unique geography and resource mix and 

therefore requires different approaches by the respective governing bodies. However 

within states, it may be preferable to combine planning and operating bodies to enable a 

more co-ordinated approach during this time of change.  

 

7.1.2 Role of ministers  

The role of ministers is to look dispassionately at governance issues and to determine 

facts without invoking political rhetoric. Ministers need to work through their various 

departments and regulating bodies and to comply with the terms of the Australian 

Energy Market Agreement (AEMA) established through the COAG Energy Council. The 

AEMA does allow for variations by states because of their specific geographic and market 

conditions. There does seem to be an excess of governing bodies (the COAG Energy 

Council, AEMO, AEMC, Australian Energy Regulator (AER)) all having an input into the 

NEM, which makes it more difficult to instigate orderly and progressive change in the 

market. 

 

7.2   Lessons from other markets 

The Review has compared markets and governance in several countries and states, 

outlined in Appendix A. Major European countries with VRE penetration much greater 

than in Australia have operated successfully for years. An example is given of Spain 
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where voltage variation has been resolved by more advanced configuration of the energy 

system. Australia has been remiss in not learning from these experiences. 

 

7.3   Governance of the NEM 

The NEM would appear to be governed by a fairly cumbersome arrangement of multiple 

bodies all aimed at providing a steady and unchanging mode of electricity production. 

Now, with the transition to renewables being driven by the community, the NEM is in a 

state of uncertain flux. Therefore each component of the NEM needs to be quite clear in 

its goals and needs to transmit these clearly to the community. Of the various bodies, 

the AEMC needs to iterate its goals based on decisions by state policy-makers and to 

guide sections of the network in the adoption of the new technologies. In particular, the 

AEMO should be much more pro-active in seeing that new technologies are incorporated 

efficiently and effectively. As suggested elsewhere, perhaps the whole structure needs to 

be combined into the one organisation to provide more cohesion and better transparency 

and accountability. 

  

7.4   Performance assessment 

Unable to comment 

 

7.5   Governance measures 

See 7.2 and 7.3 

 

7.5.1   Should AEMA be amended 

As explained above, the Agreement should allow the states a certain degree of autonomy 

so that they can proceed with plans which suit their particular geographic and resource 

characteristics. It would be ideal, then, if the AEMC, acting on the Agreement, could 

guide all state governments on the integration of energy and emissions reduction. In 

Australia, political decisions are interfering with the adoption of ambitious emissions 

reduction so that there is a danger that policy, when more centrally controlled, would be 

influenced by political, and not scientific, considerations. 

 

7.5.2   Should National Electricity Objective (NEO) be amended 

While the NEO is admirable in its consideration of consumer welfare and would have 

been appropriate up to 30 to 40 years ago, it should recognise the increasing problem of 

carbon emissions created by its industry. The need to reduce carbon emissions 

substantially must now be included in the objective. 

 

7.6   Decision-making and pace of change 

It is probably more expeditious if decisions on network content, balance and control are 

made at the state level as the states would be more flexible and purposeful in their 

endeavours to pursue new technologies. The states can then negotiate with one another 

for inter-connection. Should a central council impose on the states, the likelihood of 

dissension and obstruction would increase. 
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Term of Reference (i)  
 

the impact of these changes on health, education and social 

services infrastructure, including hospitals, schools and 
aged care; 

 
Doctors for the Environment Australia (DEA) is an independent, self-

funded, non-government organisation of medical doctors in all Australian 
States and Territories. Our members work across all specialties in 

community, hospital and private practices. We work to prevent and 
address the diseases - local, national and global - caused by damage to 

our natural environment. 
 

DEA’s main activity is to educate and work for action on climate change 
for we accept, on sound scientific evidence, the view of the World Health 

Organization (WHO) that climate change is the greatest global health 
threat this century. 

 

We ask the Committee to note DEA’s Policy on Climate Change and 
Health145 and, particularly, the most compelling reason for action, 

namely, our report: No Time for Games: Children’s Health and Climate 

Change146, authored by Fiona Stanley and colleagues. 

 
DEA suggests that the Australian Government adopt the World Health 

Organization’s (WHO) framework of ‘Health in all Policies’ recognising that 
policy decisions in non-health arenas such as infrastructure can have 

profound effects on population health.147 In particular the WHO recognises 
the potential synergies for health and environmental protection that are 

particularly relevant for this discussion. 
 

This section of the submission will focus on the area of the Terms of 
Reference item (i) relating to the current and future impact of climate 

change on health and social services infrastructure, including hospitals 

and aged care. However much of our response to TOR (j) is also relevant. 
 

The issues raised here need to be a part of an overall strategy for health 
science, services, hospitals and delivery detailed in TOR (m). 

 
Compared to some other countries, Australia is well served with high 

quality infrastructure. However, Australia is vulnerable to many of the 
effects of climate change. With a growing population and its growing 

demands e.g., for health care, infrastructure will need to keep pace and 
be designed and built fit for purpose, and future proof. Infrastructure 

design and function is integrally related to the services provided and 
cannot be considered in isolation. 
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Impacts will always bring the greatest burden to those already vulnerable 

or at a disadvantage, including the very young and old, those with chronic 
illness, and individuals and communities with fewer resources and less 

resilience. Infrastructure planning needs to consider these factors. 
 

 

Infrastructure design in mitigating current and future 
climate change. 
 
Good design will minimise emissions by utilising best practice in 
materials, design, construction, energy efficiency and energy choices. 

Coincidentally good design will utilise adaptation stategies. 
 

Mitigation must remain the highest priority in addressing current and 
future climate change, as the alternative is an unabated global warming 

scenario. Decisions made today about infrastructure for health, water 
management, agriculture, bio-diversity and housing will have lasting 

consequences for future generations.148 Decisions made when re-fitting, 

renovating or building infrastructure predictably lock in years or decades 
of future emissions. 

 
The Beyond Zero Emissions Buildings Plan shows that there are no 

technical barriers to achieving zero emissions from Australia’s buildings 
within a decade149, as well as for the community, agriculture and forestry 

sectors. (Beyond Zero Emissions Buildings Plan also provides a blueprint 
as to how Australia can move to become a renewable energy 

superpower.) 
 

Government and private companies should be actively managing climate 
risk, both in mitigation and adaptation areas. The Australian Prudential 

Regulation Authority expect financial institutions to respond to the risk of 
climate change sooner rather than later.150 The Australian Academy of 

Technological Science and Engineering (ATSE) describes that Australia 

faces challenges in providing effective and adequate infrastructure citing a 
backlog of investment and decay of existing infrastructure. ATSE 

emphasises that “population growth and the impacts of climate change 
will further exacerbate these inadequacies, and the ability to mitigate, 

respond to and recover from natural disasters will be an ongoing 
fundamental requirement” and make a number of significant 

recommendations.151 ATSE also discuss financing and efficiencies in 
relation to funding costs of infrastructure.152 

 
The discussion under TOR (m) indicates that Australian governments will 

need to show leadership in addressing climate change. TOR (m) describes 
statutory structures needed to address the complexities of responding to 

the issue. The DEA policy on Adaptation and an accompanying discussion 
paper explains these needs and offers solutions.153, 154 By contrast, we 
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note the Australian Government’s 2015 National Climate Resilience and 

Adaptation Strategy addressing human health concerns. DEA regards the 
document as totally inadequate and disputes the following key messages 

from this report;  

“Australia is well positioned to meet the challenge of climate change”   

“Australia has a strong track record on addressing the challenge of 
climate change” 155 

 
As demonstrated in our submission on TOR (h) there are significant 

financial implications in creating infrastructure which has both mitigation 

and protective roles in the face of extreme weather events (EWE).  
 

Internationally, experts such as Andrew Steer (President and CEO, World 
Resources Institute) and Nicholas Stern (Professor Economics and 

Government, London School Economics), the Global Commission on the 
Economy and Climate have come together to make recommendations 

about ‘The New Climate Economy’156. These emphasise funding 
mechanisms that promote mitigation and sustainable investment and 

development.  
 

Key messages include: 

• Because our infrastructure lasts so long, the kind we build now…. will 

help decide the quality of our children’s lives and our grandchildren’s 

lives. It will also decide the fate of our climate. 

• Buildings, energy systems and other infrastructure sources emit over 

60% of the greenhouse gases that are causing climate change. 

• Advanced economies with existing infrastructure need to upgrade 

ageing, dirtier systems with more efficient and cleaner ones 

• Emerging economies need to build new infrastructure which delivers 

basic services and locks in low carbon benefits for decades to come. 

• There are four general areas for action: 1, fix market price 

distortions, reforming fossil fuel subsidies and put a price on carbon; 
2, make institutions work better with more effective planning and 

governance; 3, revamp financial architecture so private sector capital 
can flow into the low carbon economy; 4, ramp up investments in 

innovation. 
 

 

“Adapted” hospitals mitigate climate change, just as a 
mitigating hospital provides time for adapting to climate 
change.  
 
In responding to this Term of Reference, we again point out that climate 

change adaptation and mitigation in all hospitals and health care facilities 
are inseparable, and are complementary and often facilitatory. 
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This section of the submission has partly been sourced from information 
from ‘Environmental Sustainability in Hospitals: A systematic review and 

the research agenda’.157  
 

Sustainability within healthcare is achieving increasing prominence. 
Healthcare in the USA contributes approximately 10% of the total CO2 

emissions for the USA.158 In other words, USA healthcare has a carbon 
footprint similar to that of the total CO2 emissions of the UK. Within 

healthcare, hospitals have by far the largest share of the CO2 

emissions.158,159 This is unsurprising given hospitals’ large size, constant 
use, and high energy consumption per area (the second highest for all 

building types).160 This is important as energy (both gas and electricity) 
have become increasingly expensive, with further price rises of at least 

50% expected in many Australian hospitals over the next two years 
(personal communication, hospital accountants and engineers).  

 
Further, energy resilience is important within hospitals, more so than in 

most other domestic and commercial operations; if the grid fails, 
expensive, backup diesel generators are required to keep the hospital 

going. (Battery backup of most crucial hospital areas currently lasts for 
less than 4 hours.) Gas-fired co-generation, present in some major 

hospitals, can strengthen hospital resilience by providing a further source 
of energy beyond the grid and generators. To this could be added the 

innovative use of newer batteries to store energy, particularly when 

combined with renewable energy.161  
 

Sustainable architecture has an extensive research base, including 
textbooks with hundreds of references, and standards focussed 

specifically on healthcare162. The Green Guide for Health Care163 details 
methods to improve hospital design, construction, operation and 

maintenance and provides a toolkit for self-assessment. The Green 
Building Council of Australia has a similar system for assessing the 

environmental sustainability of hospitals164.  
 

Importantly, the initial environmental capital costs of a hospital building 
represent less than 10% of the full lifetime environmental costs.165 This 

indicates the importance of incorporating energy efficiency at the planning 
and design stage for securing longer-term efficiencies.166 Energy usage 

per unit area for hospitals, as mentioned is high, but varies considerably 

between hospitals depending on design.167 Most modern hospitals are 
built on a deep-plan design (with a large distance from the centre to the 

periphery), requiring high electricity consumption for ventilation of the 
building’s core.167  

 
There are thus a myriad of opportunities that combine to improve the 

resilience of a hospital, making it better adapted to a changing 
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environment (able to avoid floods, fires and damaging winds) and also 

mitigating its energy costs (and effects upon climate change). 
 

Examples of favourable design features and programs, all of which appear 

in selected hospitals, but which are not routine, are:  

1. Improved hospital cladding - achieves adaptation as well as improves 

energy efficiency.  

2. Correct hospital orientation - will avoid damaging winds.  
Correct orientation (long axis north facing) - will improve passive 

heat retention/loss depending upon the season.  

Shading - will mitigate energy consumption and reduce heat gain to 

patients within the affected areas.  

3. Renewable energy source onsite - adds to the resilience of a hospital 
as another source of energy becomes available. Further, in times of 

peak electricity demand due to hot weather, the presence of large 
solar photovoltaics in hospitals can mitigate energy consumption, as 

well as improve the resilience of the grid by making blackouts less 

likely.  

4. Examine sections within hospitals that use large amounts of energy 
such as the operating rooms and intensive care units. For example, 

there are novel ways being explored by Australian researchers to 

reduce the energy consumption of hospital steam sterilisers.168,169 

5. The majority of the energy use occurring within healthcare is actually 
embedded within what is procured (bought and used then often 

thrown away) rather than what is used to heat, cool and illuminate 

hospitals. Life cycle assessment (‘cradle to grave’ analysis) provides 
a scientific method to examine what this ‘carbon footprint’ is.170 

There are once again a number of Australian studies that have saved 
money and reduced the carbon footprint of healthcare without 

impairing patient care.171, 172 Various factors including apathy, 
ignorance and intransigence, have often prevented such research 

being translated into practice change. This requires national 

leadership (TOR m) 

6. Better provision of access for thousands of visitors to hospitals must 
also be considered as a mitigation measure. At present, most visiting 

is by personal transport which disadvantages the poor and may 
disadvantage some disabled. Large areas of land are required for 

parking. Public transport facilities should be prime considerations in 
new hospital planning and, wherever possible, positioning hospitals 

on a rail transport corridor is desirable. 

 
Why is this important to hospital adaptation? If we do not adapt our 

hospitals to become more environmentally sustainable, we will lose the 
co-benefit of financially sustainability, and will have achieved nothing in 

preventing further climate change. This will necessitate more expensive 
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and ongoing adaptation plans for hospitals as climate change unfolds. 

Failing to plan, is planning to fail…  
 

It is likely that it will only be with a National Environment Protection 
Agency/Sustainable Development Unit (such as that in the UK)173 that a 

truly financially sustainable, adaptable and carbon mitigating healthcare 
system will become the new norm.  

 
 

Physical damage and secondary impacts upon 

existing health and social structures and 

infrastructure e.g. from fire, flood and storm  
 

There are many historical examples of hospitals being damaged by 
natural disasters, but a pertinent case study is that of Hurricane Katrina 

in New Orleans USA in 2005174. Studies describe phases of impact: 

• During the initial phase of the storm: hospitals and other large 

buildings suffered only superficial damage. 

• Subsequent flooding from a lake and river, not prevented by levees 

and pumping systems, meant that evacuation became essential in 

many areas. 

• Many hospitals lost power, communications, and water/sewerage 
services. They were unable to obtain supplies of essential drugs, 

blood, linen and food. They also experienced staff shortages. Vital 

equipment such as laboratory, radiology, dialysis, ventilators, 
surgical lighting, elevators, and morgue facilities were unavailable. 

Temperatures inside the buildings became unbearably hot and toilets 

became clogged. 

• Hospitals had to contend with inpatients as usual, but also became 
refuges for staff, patients’ families and others, including pets, who 

had left their homes. There arose security concerns for both property 

and personnel. 

• Evacuation timing and logistics became problematic. Conventional 
transport such as ambulances became overwhelmed with capacity 

and traffic congestion and was not possible in floods, where boats or 
helicopters were required. There was a lack of overall planning or 

coordination and there was a lack of alternative suitable facilities 
(hospitals, aged care) for patients to be received once evacuated. 

Hospital disaster plans were used in some instances but were 

overwhelmed in many – for example, the hospital’s inability to 
communicate was not anticipated. Some patients who were 

evacuated were not adequately tracked or accompanied by their 

medical records, increasing risk to their subsequent care and health. 
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• Even one year after the event, health care infrastructure, health 

care, social services, and the community was still devastated, with 
people having experienced homelessness, lack of food and 

medications.175 Some hospitals and services had not reopened and 
temporary facilities such as an abandoned department store and 

mobile clinics were being utilised. A loss of hundreds of mental health 
beds, 2,200 nursing home beds and 478 long-term acute beds had 

occurred.  
 

In the wake of Hurricane Katrina, formal inquiries provided lessons for 

many agencies, and changes have been made. For example, the Federal 
Emergency Management Agency went through substantial reorganisation 

around its portfolio of preparedness, responses to save lives and 
property, recovery (reconstruction of homes and infrastructure) and 

hazard mitigation.176 
 

Although there has not been a disaster of this scale in Australia and the 
population density in New Orleans is higher than that in any area in 

Australia, it is possible to draw parallels as to how buildings, 
infrastructure and services could be affected in a similar disaster. Clearly 

there are also massive financial and insurance implications. For example, 
in the aftermath of the 2011 Brisbane floods, insurance payouts totalled 

$2.55 billion177 and the economic impact was considerable (see 
Submissions on TORs m and h) for both infrastructure and social and 

health services.  

 
At a smaller scale, the thunderstorm asthma outbreak in the Melbourne 

region in 2016 is an example of how hospitals might respond to a rapid 
increase in demand – ambulances were insufficient and unable to respond 

in time for some cases; the Emergency Department at Northern Hospital 
was full and patients were treated in other clinic areas.178 Even at this 

smaller scale, a full review of the State Health Emergency Response Plan 
was triggered, with recommendations made regarding: infrastructure179; 

surge capacity strategies for emergency response; sharing of operational 
communication and information; provision of public information and 

warnings; effectiveness of Triple Zero and ambulance response – some of 
which relate directly to infrastructure. 

 
Accordingly, essential infrastructure such as hospitals and aged care 

facilities should be built with high standards of construction, and taking 

into account type and severity of EWE and natural disasters predicted for 
the region. This includes the physical structures as well as the water, 

sewerage, power, and communications. An example of this is the Brisbane 
City Critical infrastructure and movement network overlay code180 which 

was revised after the 2011 floods. Another project, from the Flinders 
University Disaster Research Centre Serval Project181 pre-empts 

communication difficulties during disaster situations, and is an example of 
a system which could be endorsed and funded. 
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Coordination of planning and effort are impaired where the responsible 
authority is unclear – as happened during Hurricane Katrina. Australia is 

particularly at risk of this due to three levels of government. For example, 
neither the National Strategy for Disaster Resilience182 nor the Brisbane 

City Critical Infrastructure code180 mention hospitals – likely because 
hospitals are considered a state government responsibility rather than 

that of federal or local government. The Australian Medical Association 
(AMA) highlighted fragmentation of government policy as a critical 

concern in their 2013 submission to Senate Inquiry into ‘Recent trends in 

and preparedness for extreme weather events’. 183 The recommendations 
to this Senate Enquiry from both AMA and DEA are detailed further in this 

submission TOR (h). 
 

 

Recommendations 
 

National leadership is required to ensure that all hospitals participate in 

both climate mitigation and adaptation strategies. Submission TOR (m) 
explains these needs. 

 
The impacts on EWE on hospitals in Australia and in other countries 

indicate calamitous effects on patient care and these impacts need to be 
addressed nationally and known adaption strategies made mandatory. 

 
Government must recognise climate change adaptation and mitigation in 

healthcare are inseparable, and are complementary and often facilitatory 

in all hospitals and health care facilities. 
 

A carbon mitigation healthcare system for all national facilities should be 
instituted by the federal government under a national strategy. 

Consideration should be given to a National Environment Protection 
Agency/Sustainable Development Unit (such as that in the UK under the 

aegis of Public Health England) but directed by the Department of Health. 
 

The federal government should mandate the Green Guide for Health Care 
and the Green Building Council of Australia processes for all national 

hospitals and medical facilities. 
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the impact of these changes on 

private and public housing;  
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Term of reference (j) 
 

the impact of these changes on private and public housing; 

 

 

A ‘Health in all Policies’ approach should be adopted 
when addressing and considering the impact of climate 
change in Australia.  
 

The Senate committee proposes to examine separate and important 
aspects of climate change and its effects on housing, building and 

infrastructure. The health of Australians is affected by all these variables. 

DEA suggests that the Australian Government adopt the World Health 
Organization (WHO) framework of ‘Health in all Policies’ recognising that 

policy decisions in non-health arenas such as infrastructure can have 
profound effects on population health. In particular, the WHO recognises 

the potential synergies for health and environmental protection that are 
particularly relevant for this discussion.184  

 
 

Climate change and its effect on housing, building and 
infrastructure continues to pose a risk of significant 
detrimental effects on the health and wellbeing of 
communities.  
 

The effect of climate change on Australians through changes in 
temperature variation, increased extreme temperatures, fluctuation in 

weather patterns and increases in extreme weather events such as 
drought, storms, flooding and fire are already being experienced. 

 
Each of these weather changes can adversely affect the health of 

communities, with immediate increases in the rates of cardiovascular and 
respiratory disease and the longer term mental and psychological 

stressors.185, 186 Besides extreme weather events, much has been written 
about the detrimental effects of climate change on health through 

increased risks of infectious disease, cardiovascular and respiratory 
disease, and exposure to environmental stress.   

 
Furthermore, loss of physical infrastructures such as schools, hospitals, 

and public and private housing, magnifies the risks posed by climate 

change because it compromises access to those who need immediate 
assistance or medical attention. Such situations  have already increased 

in frequency and pose serious challenges for health infrastructure.187  
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Compromise to community access to hospitals and health care is an easily 
identifiable risk. However, loss of access to education and training, work 

and housing, all compromise the health and wellbeing of communities. 
The synergistic relationship between access to education and good long-

term health has been well documented, particularly by Michael Marmot 
188.  

 
We have described these health impacts and cost in detail in TOR (m) and 

(h). 
 

Creating resilient cities can help communities to rise to the challenges of 
climate change offering both mitigation and adaption strategies. Good 

public policy can both improve health and wellbeing of communities, and 

mitigate the risks of climate change. 
 

Significant health challenges such as obesity and inactivity can be 
positively affected by policy responses in urban design, transportation and 

waste management, mitigating the risk of both climate change and the 
increasing burden of chronic diseases in Australia. 

 
The concept of Resilient Cities as a response to climate change and the 

built environment has been proposed in the literature on adaption to 
climate change and proposed as a key element in the public policy 

response to communities at risk of disaster.189  In particularly Peter 
Newman and colleagues proposed six elements to achieve resilience for 

cities: 
1. Invest in renewable and distributed energy. 

2. Create sustainable mobility systems. 

3. Foster inclusive and healthy cities. 
4. Shape disaster recovery for the future. 

5. Build biophilic urbanism in the city and its bioregion. 
6. Produce a more cyclical and regenerative metabolism.190 

 

(Biophilic urbanism assumes that contact with nature and the natural 
world is absolutely essential to modern urban life, because cities are 

expanding to become a greater and greater part of the earth’s inhabitable 
surface). 

 
This framework offers ideas and mechanisms to mitigate the effects of 

climate change on communities, but also presents important aspects of 
community resilience that have parallel benefits from a health 

perspective, creating resilient communities that are composed of ‘healthy 
individuals, families and communities with access to health care and the 

knowledge and resources to know what to do and care for others in 
routine and emergency situations’.   

 
Recognising the importance of encouraging community resilience 

acknowledges that Australians will need to adapt to climate change and 
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its challenges. This acknowledgment that the risks of extreme weather, 
and the associated risks to our built environment, cannot be completely 

mitigated is a key element of responding to the challenges of climate 
change.191 

 
This adaptive strategy should aim to empower communities locally, 

encouraging better social, political and personal connections at this level. 
While this is proposed as a key element to community response to 

challenges of climate change, increased community involvement and 
participation has additional benefits for health and wellbeing of the people 

within that community as particular aspects of this response not only 
mitigate risk, but may offer genuine solutions for many non-

communicable diseases. This empowerment has a double meaning with 

the transition to renewable energy, for divorce from the grid can mean 
more security of power and transport, as well as options for transition of 

planning towards a healthy city.192  
 

Poor mental health is associated with community stress and distress. 
Improved community resilience and connectedness can improve mental 

health resilience for populations. Various factors including noise, pollution 
and heat within cities have been associated with increased rates of mental 

illness193.  Conversely cities can be designed to improve mental health 
and wellbeing.  Improving urban aesthetics with green spaces, less air 

and noise pollution may improve population mental health within cities.  
 

Reducing the carbon footprint, and increasing renewable energy utilisation 
can significantly improve local air quality by decreasing air pollution. This 

can directly decrease rates of acute myocardial infarction, hospitalisation 

for complications of chronic obstructive pulmonary disease (COPD) and 
asthma.194   

 
Improving access to fresh fruit and vegetables has a myriad of health 

advantages: decreased obesity, improved metabolic health with less 
diabetes, decreased rates of several cancers and less heart disease: the 

list is significant. Current approaches to the issues of population obesity 
are neither sufficient nor likely to reverse the growing adverse health 

trend; a community focus on food and wellbeing may offer a better 
solution to this significant health challenge.195, 196   

 
Physical activity is increasingly recognised as a crucial modifier for 

improvements in health and wellbeing.197 Improvement in physical 
activity is known to improve mental health and concentration. It can 

decrease rates of disease including hypertension, diabetes and obesity. It 

also mitigates pre-existing diseases such as heart disease, lung disease 
and some cancers. In particular, physical activity correlates with 

significant improvement in quality of life.  Much public health attention is 
paid to individual behaviour, encouraging the individual to exercise more, 

however, this policy strategy has variable and often minimal effect. 
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Alterations to the built environment can have powerful effects on 
community levels of physical activity, particularly, improvements to green 

spaces, improved walking infrastructure and cycle access. These 
strategies overlap significantly with both environmental advantage and 

significant benefits for community health.   
 

This discussion is far from conceptual in Australia. Recent analysis from 
the Committee for Sydney examining the liveability and productivity of 

Sydney couldn’t avoid the observation that where we live has a profound 
effect on our health and wellbeing, with extraordinarily higher levels of 

heart disease and obesity in suburban sprawl198.  While education level 
and income have an effect on health, it is also well recognised that 

elements of the built environment including visual aesthetics, well-built 

footpaths with trees, can improve levels of physical activity and improve 
health.  Again, the parallels between an environmentally appropriate 

space, and one with health benefits, are unavoidable.  
 

There is a genuine need and serious opportunity for policy leadership in 
this area. On a federal level, the potential importance of our living 

environment gained better prominence in 2014 with the ‘Smart Cities 
Plan’ and the ‘Minister for Cities’. However, there continues to be a 

significant disconnect between the multiple levels of planning. Not only is 
there a need for improved integration across the levels of government, 

but also across policy areas, including the environment, infrastructure, 
housing and health. 

 
In this submission, we explain the need for national leadership and 

strategy in TOR (m), but we accept that, in the successful development of 

resiliencies, mainly a bottom up approach involving local government and 
organisations is required. Much progress has already been made. These 

issues are also discussed in relation to health service infrastructure under 
TOR (i). 

 
 

Opportunities to improve health and wellbeing by 
adopting strategies to mitigate the risk of climate 
change on communities and improve population health. 
 

Reducing carbon dioxide emissions and other harmful air pollution will 
mitigate the effects of climate change, and can have significant health 

benefits on a population level. At a local community level, policy changes 
across a broad spectrum can lessen risks of climate change, grow 

community resilience, and improve health.  
 

When evaluating plans for transport infrastructure and urban design 
within our towns and cities, climate change and its risks should be 
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considered, as should health factors. There are a number of approaches 

to climate change and health that overlap such as: 

• Developing walking and cycling paths within urban settings. This 
reduces CO2 emissions and other harmful pollutants, and encourages 

physical activity that has a profound benefit for health. Walking and 
cycling infrastructure may be less expensive and easier to support 

against the threat of extreme weather events. Ensuring that some of 
this infrastructure includes green space and trees militates against 

urban heat retention and improves the aesthetic of the space 

increasing community walking and cycling. 

• Developing housing that enables people to walk or cycle to work, 
school or shopping. This encourages exercise and also increases 

community awareness of others and of neighbourhood supports, and 

may have significant benefits for the mental health of communities.   

• Encouraging communities to take advantage of locally produced food 

and water. This decreases transport costs, and dependence, 
improves food security for communities, and decreases communities’ 

carbon footprint. Fresh food has real health benefits. If transport 
infrastructure is disrupted by weather events, local produce may 

prove more reliable for communities. Community participation in food 
can improve dietary habits and associated health. 

 
These three examples offer risk mitigation for climate change by reducing 

emissions and by encouraging community resilience which helps to 
mitigate risks in the event of an extreme ‘climate event’, as well as 

parallel health advantages of improved physical activity, better nutrition 
with fresh food, and community integration.   

 

Within the public health literature there is an increasing awareness and 
argument that the solutions for complex problems of chronic non-

communicable diseases, physical inactivity and obesity are likely to lie 
well outside the traditional sphere of medicine and hospitals. Structural 

solutions, made on a community basis may offer more meaningful and 
durable solutions to these problems.  Integrating these issues into an 

approach to mitigating the risk of climate change seems intuitive, and 
sensible on a policy basis and is likely to be highly cost-effective. The 

Committee is encouraged to approach the tremendous challenges that 
climate change poses for our built environment as a genuine opportunity 

to improve both the environment and the health of Australia.   
 

Conclusions and recommendations 
 

1. A ‘Health in all Policies’ approach should be adopted when addressing 
and considering the impact of climate change in TOR (i).  
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2. Government needs to have a national strategy on the risks of 
significant detrimental effects on the health and wellbeing of 

communities from the effects of extreme weather events on housing, 
building and infrastructure. 

 
3. Governments must work to improve community resilience to help 

communities to rise to the challenges of climate change.  Good 
governance encouraging communities to engage with each other and 

the challenges of climate change can both improve health and 
wellbeing of communities, and mitigate risks by planning cities for 

green space, physical mobility, and fewer cars 
 

4. There is an opportunity to improve health and wellbeing by adopting 

strategies to mitigate the risk of climate change on communities and 
improve population health. 

 
 

 
 



TOR j 

[81] 

References 
 
 
                                                           
184 Dora, C, Pfeiffer M, Racioppi F, ‘Chapter 12 Lessons from environment and health for HiAP’   

taken from Leppo K et al (eds) Health in All Policies Ministry of Social Affairs and Health, Finland 

2013  

185 Schaffer, A et al; ‘Emergency department visits, ambulance calls, and mortality associated with 
an exceptional heat wave in Sydney, Australia, 2011: a time series analysis’ Environmental 
Health 2012 11:3  

186 Astrom D, et al; ‘Heat wave impact on morbidity and mortality in the elderly population: A 

review of recent studies’ Maturitas 2011 69(2) 

187 Loosemore, M et al; ‘Inter-agency governance risk in managing hospital responses to extreme 

weather events in New South Wales, Australia: a facilities management perspective of shared 
situational awareness.’  Construction Management and Economics 2013 31(10)  

188 http://www.euro.who.int/__data/assets/pdf_file/0005/98438/e81384.pdf 

189 Morton, MJ & Lurie N, ‘Community Resilience and Public Health Practice American Journal of 
Public Health July 2013  

190 Newman P, Beatley T, and Boyer H; Resilient Cities, Overcoming Fossil Fuel Dependence  
IslandPress 2017  

191 Keim, ME.  ‘Building Human Resilience.  The role of public health preparedness and response as 
an adaption to climate change’ American Journal of Preventative Medicine 2008 35 (5)  

192 Newman P, Beatley T, and Boyer H; Resilient Cities, Overcoming Fossil Fuel Dependence  

IslandPress 2017  

193 Byrne, J. ‘ Planners know depressingly little about a city’s impacts on our mental health’ from 
The Conversation website, downloaded August 2017 https://theconversation.com/planners-
know-depressingly-little-about-a-citys-impacts-on-our-mental-health-81098 

194 Munzel, T et al ‘Environmental stressors and cardio-metabolic disease:  part I – epidemiologic 

evidence supporting a role for noise and air pollution and effective mitigation strategies’ 
European Heart Journal 2017 38  

195 Swinburn, BA et al. ‘The global obesity pandemic: shaped by global drivers and local 
environments’ Lancet 2011 378:804-14  

196 Gortmaker, SL et al. ‘Changing the future of obesity: science, policy and action’ Lancet  2011 
378:838-47 

197 Lee, I et al; ‘Effect of physical inactivity on major non-communicable diseases worldwide: an 
analysis of burden of disease and life expectancy’ Lancet 2012 380:219-29 

198  ‘Adding to the Dividend, Ending the Divide’ Committee for Sydney Issues Paper 14 January 
2017 

http://www.euro.who.int/__data/assets/pdf_file/0005/98438/e81384.pdf
https://theconversation.com/planners-know-depressingly-little-about-a-citys-impacts-on-our-mental-health-81098
https://theconversation.com/planners-know-depressingly-little-about-a-citys-impacts-on-our-mental-health-81098

