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26" November 2022

Dr Simon Quilty
Specialist Physician

C/o Purple House, Alice Springs

Thank you for your letter of 25 November 2022, asking me to provide answers to a number

of questions set out.

I acknowledge for the purpose of Rule 31.23 of the Uniform Civil Procedure Rules 2005 that
[ have read the Expert Witness Code of Conduct in Schedule 7 to the said rules and agree to
be bound by it.

Using the questions posed, my response is as follows:

I. Your current occupation and employment

Attached to this statement is a copy of my Curriculum Vitae, setting out my tertiary

qualifications and work as a medical doctor in New South Wales and the Northern Territory.

Since August 2022, T have been employed as a Visiting Medical Officer (VMO) at Bellingen
River District Hospital, NSW.

1 continue to work as a visiting doctor in the Northern Territory and am currently contracted
as an advisor to Purple House (Western Desert Nganampa Walytja Palyantjaku Tjutaku
Aboriginal Corporation). [ am also a Senior Staff Specialist at Alice Springs Hospital and
Research co-Lead of the Central Australian Regional Health Service, completing my tenure
this month and moving to an ongoing visiting medical officer contract at Alice Springs

Hospital.

[ am a Board Member and Chair of the Rura! Specialist Group Board Member and Chair of

the Rural Specialist Group Rural Doctors Association of Australia.

[ have academic affiliation with the Australian National University.
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2. Your tertiary qualification experience in medicine and the Northern Territory

In 1997, 1 completed a Bachelor of mechanical and biomedical Engineering (B. Eng Honl,
1997). I then worked with a biotech start-up in Sydney before undertaking a combined
Medical Degree (MBBS) and Research Masters in Public Health at Sydney University
(MPhilPH), qualifying with a dual degree from the University of Sydney in 2004.

The research I conducted for the MPhilPH was based with NSW Justice Health, and I spent

two years undertaking research and clinical training at Long Bay Prison Hospital.

After qualifying, I moved to Darwin in late 2004 where 1 commenced working as a junior
doctor, before completing another 4 years as a registrar in Darwin and Alice Springs.
I completed four years of physician training in Newcastle and received a fellowship as a

General Physician with the Royal Australian College of Physicians in 2013.

[ then became the first specialist doctor to work remotely in the NT when [ commenced a
general specialist service at Katherine Hospital, where I worked as the Head Physician until
2020. During this time, I commenced a cardiology service, a remote satellite oncology unit, a
remote outreach program covering all communities of the Katherine region, a palliative care

service, and developed five new registrar training posts at Katherine Hospital.

My health team and [ received multiple awards for achievements in Katherine.

- 2017 - Medal for clinical services to rural and remote Australia, Royal Australian
College of Physicians (RACP)

- TEHS Quality Award for Innovation for KH Remote Qutreach service, Issued by NT
Department of Health, TEHS - 2017

- TEHS Quality Award for Innovation for KH Remote Outreach service, Issued by NT
Department of Health, TEHS - 2018

- Chief Minister’s Award for Excellence in the Public Sector - Telehealth (co-lead),
[ssued by NT Department of Health - 2016

- Northern Territory Clinical Educator of the Year Award, Issued by Northern Territory
Medical Education and Training Centre - 2016
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[ developed a comprehensive remote training pathway for medical students and physician
trainees and have had academic postings with Menzies Schoo! of Health Research, Flinders
University, and the Australian National University. From March to September 2019 I was on

sabbatical at UCL studying Global Health and Climate Change.

I am involved in ongoing research implementing innovative social and technological
solutions to the challenges of improving Indigenous health in Australia, particularly in

relation to sustainable housing.

I moved to Alice Springs in early 2020 and commenced as Senior Staff Specialist and

Director of Physician Education.

In 2021 I took on the role of Medical Advisor for Purple House, a remote dialysis provider in
19 remote communities across the north of Australia, and research lead at Central Australian
Health Services. I also commenced in the role of Research co-lead for the Central Australian

Region Health Service.

3. Reason for your interest in practicing medicine in the Northern Territory

As a child aged between 4 and 10, my parents took the family on numerous extended
holidays in the Northern Territory and around Australia. They were formative years for
myself and my siblings and [ vividly remember time visiting remote communities. My sole
reason for being a doctor was to practice medicine in a way that would positively impact on

Aboriginal Australians living remotely.
4. Your research interests, attaching any relevant articles

As is clear from my background in engineering, medicine and public health, my research
interests and expertise go beyond pure medicine. Public health policy refers to the laws,
actions, and decisions made by Government and institutions, with the purpose of promoting
general and specific health goals. This includes issues affecting education and housing. And
in the remote NT, it is my opinion that there is a fundamental lack of “home’ for many people

displaced on their ancestral lands — a safe place where individuals and families have agency
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to live fulfilling lives. I believe addressing this deficit is key to resolving health and social

inequities for these communities.

Given my degree in engineering and deep interest in climate research, I have a particular
research interest and expertise in the way in which architecture and housing policy affects
Aboriginal people in remote areas. My understanding of the huge and negative impact of
climate change has led me to press for planning and action to assist remote communities

prepare for a hotter future.

I attach a list of published articles and note that it includes recent articles, co-published with
indigenous leader Norman Frank Jupurrurla, a Warumungu Elder and Director of the

Julalikari Council Aboriginal Corporation in Tennant Creek, NT.

5. Any work you have done in Central desert communities, including Yuendumu

In 2020 I was the informal clinical lead in the development of a General Medicine outreach
service in Central Australia for the Central Australian Health Service (which was ultimately
thwarted by COVID) and was the visiting specialist to Yuendumu Clinic. Through this

service, 1 also visited Nyirript, Willowra, Ali Curung and Ti Tree.

I was in Lajamanu (not in Central Desert communities but of relevance to Yuendumu as its
neighbouring Warlpiri town) for the COVID outbreak as part of the NT Health Emergency
Response team in December 2021. I had been informally invited to participate in the Alice
Springs Hospital team of 6 people (sent to support the Top End Health Service Team) by Dr.
Samuel Goodwin, Executive Director of Medical Services for Central Australian Health
Service. Dr. Goodwin understood my connections to Lajamanu and requested I attend to
provide cultural engagement at a time when the community was experiencing an
unprecedented pandemic and lock-down that coincided with an extreme heat wave (from
2014 onwards, I provided an outreach service to Lajamanu and visited tﬁe community on a
monthly basis. | came to know many people in the community, including most of the eldeis.
Jerry Jungula Patrick was a cultural mentor to me. [ learned to speak staccato Warlpiri as a
result of this experience and thanks to the patience of many Warlpiri people who I treated at

Katherine Hospital).
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I was in Yuendumu with Purple House for COVID disease outbreak for one week in

February 2022.

I was in Kintore with Purple House for COVID disease outbreak for one week in February

2022. T also visited Kintore to support Purple House on other occasions in the previous year.

6. Your observations of the significance of community control in the effective

running of health clinics

I have an insight into the running of remote community clinics. As a medical student, I spent
3 months working and learning at the clinic in Gapuwiyak in Central Arnhem Land in 2001. 1
spent approXimately six months in 2006 working for Urapuntja Health Service in Utopia as
the solo remote community doctor. During the nearly 8 years that I spent in Katherine, |
worked closely with every remote community in the region through the outreach service [ had
developed, and did everything I could to support the Aboriginal Health Practitioners, nurses
and doctors working in these clinics. The practice of remote area healthcare is extremely
challenging clinically, logistically, culturally, environmentally and from a governance

perspective.

It is my absolute conviction that community control is fundamental to ensure the continued
provision of culturally safe healthcare. [ would like to acknowledge that there are some very
highly functioning Government Clinies in Central Australia (for instance, Nyirripi and
Willowra from 2020-2021), however, ensuring the community has leverage over culturally

safe provision of care is a fundamental imperative.

Acknowledging the history of colonisation and how each community clinic came to exist is
necessary to appreciate the importance of this. For instance, in Lajamanu, a community that
forced Warlpiri people living in Yuendumu in the late 1940’s to relocate to Hooker Creek
which is on Gurindji ancestral land, the clinic’s initial commencement was based on

healthcare from another era.
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Across Australia and throughout the western world during this period of the mid twentieth
century, western-minded associations between morality, health and disease were still our

nation’s cultural norm. Being sick equated to being dirty. Many diseases had limited or no
treatments, and infectious diseases including syphilis, tuberculosis ﬁnd leprosy were feared

and had moral and religious dimensions.

The early clinics in remote communities were set up within this world view. Early Public
Health legislation particularly around the diseases mentioned above were often one of the
foundational reasons that clinics were opened in remote communities. (Sathre. Illness is a
Weapon. 2013) Treatment was initially enforced upon First Nations people across the
Northern Territory. For instance, the Leprosarium built in Darwin Harbour was placed there
to prevent those incarcerated from escaping treatment. Mr. Judpurra Little, whom [ came to
know very well during his admissions to Katherine Hospital and my regular outreach visits to
his home in Bulla Community, told me of his time incarcerated on this island, and how this
subsequently led him eventually to study and become Australia’s first Aboriginal Health
Practitioner under Dr. John Hargreaves who originally diagnosed and treated his condition.
He both resented and feared the enforced treatment he received, and appreciated the outcome.
Mr. Judpurra Little’s journey through western healthcare of the day demonstrates the deep

and often unsettling complexities of contemporary healthcare services in remote Australia.

For instance, I have been told that people suffering from tuberculosis were forcibly made to
attend the Lajamanu clinic with the threat of an electric cattle prod right up until the early
1980s’, and that police were involved in such enforced compliance. Until this day, it is my
opinion that the NT has the most punitive Public Health legislation for the treatment of
tuberculosis of any state in Australia, and I have witnessed threats made by doctors to

patients suffering tuberculous illness of being incarcerated if they did not comply.

Many of the First Nations people I have provided western healthcare to have lived experience
of healthcare brutality, and all have had parents or grandparents who have experienced such
brutality. Most First Nations people that [ provide care to have very strong ancestral beliefs
and understandings about disease process and healing. Most First Nations people that |

rovide care to also appreciate that western medicine has real value.
p
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In the Katherine region where I am familiar with all clinics, every single clinic except Pine
Creek and Mataranka was community controlled. In Central Australia, most of the clinics are
government-controlled; some function very well, and others have room to improve. It is my
opinion that the closer to home this community control can be, the better. For instance,
Warlpiri people being represented on the Katherine West Health Board which is an

organisation covering Warlpiri, Gurindji, Ngarinman, Ngaliwuru and Bilinara homelands.

Given the extreme day-to-day clinical and logistic operations of these clinics, all of them
fluctuate in functionality and capacity over time. There is often extreme staff turnover and
allowing the community to keep a clinic in-check is very important. Clinics can occasionally
‘go rogue’ as the extreme challenges facing non-Indigenous staff overwhelm their individual
capacity to cope — staff who often deeply suffer as a result of their positions and should never
be blamed. However, if a clinic is not providing culturally safe care, then the community’s

access to healthcare is compromised.

A clear example of such functionality of each remote clinic could be seen in COVID vaccine
uptake rates. It was clear to me that those communities across the Katherine region and the
northern Central region that I understood to have high-functioning clinics providing
culturally safe care had higher vaccine uptake than those that were not as highly-functioning.
It is not a straightforward relationship between quality of service and vaccination rates and is
biased by other factors such as remoteness and recency of colonisation, but in my opinion,
vaccination rates were a general reflection of the real capacity of the clinics to engage with
their communities. A clinic that is trusted by its community is able to benefit that community

to a much greater extent than one that is not.

7. Your observations of the significance of Purple House to the communities in the

Central desert, including Yuendumu

The Purple House commenced operating in 2004, and offers remote dialysis, social support,
aged-care and NDIS services, and runs a bush medicine social enterprise called Bush Balm.
Bush balm is offered free to all Aboriginal people on dialysis who desire it in Alice Springs,

and is available for sale through an online outlet and various shops around Australia. Many of
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the patients that I treat at Alice Springs Hospital have a tub of Purple House bush balm by
their bed.

Attached to this statement are relevant pages from the website of the Purple House, setting

out its background.

As the website makes clear, before the Purple House was established Pintupi people from the
Western Desert of Central Australia were forced to leave their country and families to seek
treatment for end-stage renal failure in Alice Springs or Darwin. Since the opening of the first
dialysis clinic in Kintore in 2004, Purple House has expanded to run 19 remote clinics,
including in the Central desert towns of Ntaria (Hermannsburg); Yuendumu; Lajamanu;
Ltyentye Apurte (Santa Teresa); and Mt Liebig. It also has two mobile dialysis units called
‘Parple Trucks’, which allow patients to head back home to visit family, for festivals,

funerals and other cultural business.

Purple House is entirely Indigenous-run and owned with an elected Pintupi Board of
Directors. The Purple House is supported by the Commonwealth Government, as well as

philanthropic and self-generated funds.

8. Your observations of the relationship between community members and Purple

House staff?

The Purple House is an organisation founded upon Pintupi values, and as a result, all staff are
inducted to employment to understand and operate within an Anangu paradigm. The cultural

training at Purple House is not only deep but also fascinating and fun.

The connection between Purple House patients and staff is wholistic and very generous.
Patients identify their needs and priorities, and Purple House staff are employed to provide

the solutions.

The relationships that [ have observed between community members and Purple House staff
are built upon a unique governance system that respects and operates between both Anangu

(First Nations) and Kartiya (non-Indigenous) ways. Day-to-day interactions between staff and
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patients are joyous and fun, but difficult conversations around the complex dynamics

between Anungu and Kartiya are also always embraced.

9. Your observations of the qualities of Purple House as an organisation that assist

it to operate effectively in the community (eg staffing/size/training/architecture)

Operations:

The provision of dialysis in remote communities is the most clinically, logistically,
infrastructurally and culturally complex health service remit of any healthcare
organisation in Australia. The models upon which Purple House is built are based upon

tapping into, supporting and trusting the capacity of each employee to contribute.

Staffing:

Purple House operates unlike any organisation I have seen or worked for. There is no
hierarchy, and there are deeply shared values between all staft that unite around common
objectives. The organisation fundamentally values both its staff and patients. The sole
objective of the organisatton is to realise the directions of the board, and this is

understood by all staff members.

Size:

Purple House is continuing to expand and currently employs 200 people across Australia.

Training:

All staff are given autonomy and encouraged to engage in the operations as per their
strengths, within the context of what is needed to be done day-to-day. Training for all
staff begins with an induction which helps new employees understand how the
organisation was formed, where it is going, and the absolute imperative of doing things
the ‘Right Way’ (aka, Anangu and Kartyia shared values, where Anangu set the
direction). Purple House supports staff and clients to further develop their lives and skill
sets. For instance, an opportunity arose for a Pintupi Language Group which now runs
each Tuesday and provides renal patients with linguistic employment and develop tools

for Pintupi people to understand western concepts through the Group’s animated outputs.



Inquest into the death of Kumanjayi Walker
10-12C QUILTY, Dr Simon 26.11.22

Architecture and infrastructure:

The Purple House began when the Pintupi rented a house in suburban Alice Springs and
placed a dialysis machine a bedroom. Having created their own space in Alice Springs,
they added washing machines, firepits, a doctors room and a music machine. In the
clinics that are in remote areas the formal architecture has been dependent on budget
(many projects were funded through community resources, fundraising and Rotary clubs)
however all have a welcoming atmosphere and an attempt to combine western clinical
infrastructure and standards with cultural imperatives. Local ownership is evident and
each dialysis unit is different. The clinics are owned by the communities that they serve

from the foundations and up.

10. Your observations of how health staff based in remote communities promote a

positive relationship with the broader community

In a highly functioning clinic, the single most important factor of positive healthcare service
relationship with the community is clinical and executive leadership by and stability of local

Indigenous employees who set and maintain the culture.

Longer tenure and regularly returning non-Indigenous staff promote relationships with
community members and local Indigenous staff. This allows longer term and returning staff
opportunity to develop relationships within the community, learn the history of the
community, understand its political and social dynamics, understand the diversity of beliefs
of traditional and western healing practices that define these clinics, and learn to speak some

of the local language.

Positive and healthy relationships need to be built one person and one family at a time. Given
that most clinics wax and wane in their functionality, newly arrived staff are either oriented to
the local community by their organisation or by longer-tenured colleagues. This is not always

available.

The promotion of a positive relationship between clinic and community is demonstrated by
local institutional expectations of respect, relationships and continual community

engagement.
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The community reputation of a clinic can be damaged if repeated impolite behaviour,
culturally inappropriate or insensitive practices, lack of staff-community relationships,
reduction of local employment, real or perceived racism, or poor clinical care is not

acknowledged, addressed and rectified.

11. The link between housing and health inequities

There is a difference between a house and a home. A house is a structure. A home is a place
of safety and belonging. Many if not most remote houses are not homes. There are strong
links between poor quality housing and poor health outcomes (King M. Indigenous health
part 2: the underlying causes of the health gap. Lancet 2009). Poor quality housing can be
divided into overcrowding, poor design and construction, inadequate health infrastructure and

essential services including power and water, and poor maintenance.

1. Economic poverty and housing

The remote Northern Territory has the poorest living standards in Australia. For instance, the
Australian Bureau of Statistics ranks suburbs’ poverty (Relative Index of Socioeconomic
Advantage and Disadvantage) by percentile. There are 4,111 suburbs in NSW, five of which
are in the bottom 1% of poverty. There are only 250 suburbs in the NT, 72 of which are in the
bottom 1% - each one of these 72 suburbs are remote communities. There are 13,691 suburbs
in Australia and of the ten poorest, 9 of them are in remote NT. (Australian Bureau of

Statistics)

Yuendumu is 47™ poorest of the 13,691 suburbs in Australia (there are 35 remote
communities in the NT that are poorer than Yuendumu). There are 892 people living in the
town, only four men and 14 women over the age of 65 (people do not live long lives), and
338 youth or children. The average income of an adult in Yuendumu is $254 per week. Rent
is approximately 10% of income, and power is another approx. 10% of income, leaving $200
per week per adult. The cost of goods including fuel and food in the community is at least

double what it is in Alice Springs, meaning that the real value of $200 is less than $100 in
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Alice Springs. For the equivalent of $100 per week an adult has to feed themselves and their
children. The poverty is so bad that living on the breadline is to the point of malnutrition. For
instance, people can not afford the fuel to go hunting. Large tins of plain flour and sugar have
become a staple — food that is very cheap, does not need to be refrigerated, and that is highly

diabetogenic.

2. Overcrowded housing

The housing inequity for remote communities begins with a lack ot enough houses.
Overcrowding and homelessness are extreme problems in towns and remote communities.
Over-crowded housing leads to spread of infectious diseases including but not limited to
respiratory infections such as COVID and tuberculosis, streptococcal skin diseases which
lead to rheumatic heart and kidney disease, scabies. It is therefore not at all surprising that
remote Indigenous communities have the highest rates of rheumatic heart disease and kidney
disease anywhere in the world, suggesting that these houses are probably some of the most
overcrowded in the world (Carapetis J. Rheumatic fever in Indigenous Children. Journal of

Paediatrics and Child Health, 2010).

3. Housing design and construction

Housing standards are incredibly poor in the NT, with many dwellings being completely
uninsulated and very poorly designed. A western-facing wall without eves can heat up in the
afternoon sun to over 60 degrees Celsius and radiate heat into the house all night, making the
internal cavity of the house substantially hotter than the outside and necessitating very high
air conditioning running costs to keep the inside thermally safe. The current housing
standards in the NT are below national standards, with the National Energy Rating Scale
(NatHERS) in the NT being mandated at 5.0 compared to 6.0 for the rest of Australia. Many
of the older housing stock (which make up possibly the majority of remote houses) would not
even meet a NatHERS of 1.0, meaning that the residents have to pay much more money to

keep their house thermally safe in very hot weather.

4. Essential services — power and health infrastructure
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As the research team I have been working with at Australian National University has
demonstrated, Indigenous communities in the NT are thought to be the most energy insecure
in the world, and hot weather exacerbates this insecurity (Longden T. Energy insecurity
during temperature extremes in remote Australia. Nature Energy, 2022). Due to pre-paid
nature of electricity purchase in communities (that at least lets people choose between power
and food), when the prepay runs out the power switches off. Fridges turn off. In some
communities, the cost of not only purchasing but also running a fridge that switches off so
regularly mean that many dwellings do not even aspire to have a fridge (the last study of
remote housing found that only half of dwellings had a fridge (Bailie. Environmental health

survey year 2 evaluation. Indigenous housing authority of the Northern Territory. 2002).

Much of the medications required to treat diseases of very high prevalence in remote NT
require cool storage of medicines. And of course, access to fresh food is much more
important than medicines to people who are hungry. Medications required to treat diseases

related to poverty can not be safely stored and spoil in the heat.

And so on for washing machines, vacuums, lawn mowers in towns surrounded by brown

snake country, etc.

5. Housing maintenance

When [ attended Lajamanu in December 2021 on the NT Health Pandemic Response Team, |
went door-to-door to most of the houses in the community collecting nasal swabs. [ knew
many residents and was regularly invited inside. A few houses had missing doors. Most
houses had opted to board up windows with plywood to install wall-mounted air conditioners
because none of the houses are supplied by NT Housing with air conditioners in Lajamanu, as
per NT Department of Housing regulation (Quilty. Climate, housing, energy and Indigenous
health: a call to action. Medicﬁl Journal of Australia, 2022). Without these self-funded and
self-installed inefficient wall-mounted units, the houses would have been too hot to safely
reside in during extreme heat. Thus, almost all houses not only had no natural light, but also
no natural ventilation. I estimate that between 5-10% of houses had toilets that were blocked
and not functioning. Houses had up to 25 residents per dwelling (an average of approximately

13, excluding houses that non-Indigenous people were living in). This was during a week of
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an extreme heatwave in Lajamanu where temperatures reached 47° and not a day was below
40° with high humidity. The impact of COVID on remote communities in the summer of
2021-22 was predictable with extremely fast-paced spread. Fortunately, it was the omicron

variant. None of these maintenance issues had been corrected prior to the pandemic’s arrival.

12. Problems with current housing and the way in which it might impact on physical
and mental health, particularly of children and young people aged up to 20

(Kumanjayi was 19 years of age when he passed away).

[ note that Kumanjayi had a history of physical health problems impacting on his learning,
including hearing loss and poor impulse control, possibly linked to a suspected diagnosis of

FASD.

Rates of ear disease and associated hearing loss are extreme among Aboriginal and Torres
Strait [slander children, including in the central desert area. This is primarily because of
overcrowding and poor housing. There is ample research to link those hearing issues and

poor education outcomes and behaviour difficulties.

Overcrowding can also result in environmental stressors, such as from a lack of privacy,
which can have an impact on mental health. Family members are more likely to be exposed
to stressors like family violence, which causes trauma and has a long term impact on

behavioural issues.

As a parent of three teenage girls who have all grown up in the Northern Territory, I cannot
comprehend the extent of what I presume is extreme global developmental damage that
results from the appalling state of housing on young peoples’ upbringing, education and

future aspirations in remote communities.

13. Any other issues of assistance to the Coroner in understanding the causal link

between poor health/housing and outcomes for teenagers like Kumanjayi.

When [ first saw the video-worn footage of the officers involved in the shooting of

Kumanjayt Walker, [ was immediately struck by the fact that there were no lights on in the
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house. 1 suspect that at the time, the power to the house was out because the residents had run
out of pre-paid power. I note also that the shooting happened during hot weather. Having
myself delt with potentially violent situations within hospitals, it is my opinion that darkness

would almost certainly increase the risk of injury in such situations.

Climate change and the increasing severity and duration of very hot weather is already
exacerbating every aspect of remote community poverty and wellbeing — children’s
education, housing safety, health and wellbeing, food security, violence and crime
(Mahendran. Interpersonal violence associated with hot weather. Lancet Planetary Health,
2021).

There are also indirect impacts of climate change on health that are more widespread but
harder to see. In research that we have recently published, 34% of doctors in the Northern
Territory reported that they were either considering or in the process of leaving the NT as a
direct result of their concerns of the impacts of climate change (on things such as liveability,
real estate value, employment impacts etc) (Pendry and Quilty. Is climate change
exacerbating healthcare workforce shortages for underserved populations? Lancet Planetary
Health, 2021).

There is insufficient planning to deal with the major impacts of climate change on housing in

remote NT.

Sincerely,

Dr. Simon Quilty

FRACP, MPhilPH, MB BS, BEng
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Energy insecurity during temperature extremes in
remote Australia

Thomas Longden®'2, Simon Quilty®3, Brad Riley ©?%%, Lee V. White ®25, Michael Klerck ®4¢%,
Vanessa Napaltjari Davis ©¢ and Norman Frank Jupurrurla®?

Indigenous communities in remote Australia face dangerous temperature extremes. These extremes are associated with
increased risk of mortality and ill health. For many households, temperature extremes increase both their reliance on those
services that energy provides, and the risk of those services being disconnected. Poor quality housing, low incomes, poor health
and energy insecurity associated with prepayment all exacerbate the risk of temperature-related harm. Here we use daily smart
meter data for 3,300 households and regression analysis to assess the relationship between temperature, electricity use and
disconnection in 28 remote communities. We find that nearly all households (91%) experienced a disconnection from electric-
ity during the 2018-2019 financial year. Almost three quarters of households (74%) were disconnected more than ten times.
Households with high electricity use located in the central climate zones had a one in three chance of a same-day disconnection
on very hot or very cold days. A broad suite of interrelated policy responses is required to reduce the frequency, duration and

negative effects of disconnection from electricity for remote-living Indigenous residents.

ndigenous communities in remote Australia face temperature

extremes that can increase their use of electricity and amplify their

risk of being disconnected. Energy is a necessary resource for work,
education, participation in social life and for maintaining healthy liv-
ing practices at home'-“. Energy insecurity remains a pressing issue
globally, including in countries with an abundance of wealth and
resources®’~'°, It can be defined as ‘an inability to meet basic household
energy needs” and is broadly synonymous with the concept of energy
poverty''-". Insufficient access to energy has been linked to poor
health (both mental and physical) as energy is required to maintain
essential services, including food security, lighting, essential medical
equipment and thermal comfort/safety during extreme weather*>'**,

There is a need to better understand the extent of energy insecu-
rity experienced by Australia’s remote Indigenous communities, in
particular the role that temperature plays in shaping energy insecu-
rity. The vulnerabilities associated with energy insecurity vary spa-
tially on the basis of underlying characteristics, which can be highly
regionalized and locally specific”. Socio-economic, demographic
and behavioural factors, as well as occupancy and structural char-
acteristics (including the size, type and quality of housing stock and
appliances), are all key drivers of energy consumption; while the
prevailing temperature can affect the security of electricity supply
due to the cost of heating or cooling”**.

Temperature extremes are likely to act as a risk multiplier, wors-
ening energy insecurity for those at greatest risk as ‘vulnerable
households typically live in poorer quality housing, and have least
resource or opportunity to invest in improvements to its efficiency
and heating technology™. The importance of access to energy has
prompted governments worldwide to implement policies maintain-
ing this access, many with special attention to reducing the health
effects of heat and cold™***".

The climate of the Northern Territory (NT) ranges from equato-
rial and tropical regions in the north to hot dry grassland regions
in Central Australia (Fig. 1a). Remote Indigenous communities in
the NT are mostly off-grid and unregulated by the guidelines of the
Australian Energy Regulator®. In a situation unusual in Australia,
remote living residents prepay for access to electricity and regularly
experience disconnection on non-payment. Distant from Australia’s
urban centres and major electricity grids, these communities have
long relied on diesel and gas-fired generators. In recent years, there
has been incremental integration of renewable energy into these
isolated, high-cost electricity networks.

Australias remote Indigenous communities face some of the
highest temperatures nationally and are vulnerable to the effects of
a warming climate (Fig. 1b-d)*. Exposure to extreme temperatures
has been associated with a range of adverse health outcomes and
death?>*~, In the three hottest climate zones in Australia, between
4.5 and 9.1% of all deaths were associated with heat-related mortal-
ity, which is an estimate that is much higher than in other Australian
regions (2% nationally)’’. The challenge of maintaining thermal
comfort and safety during temperature extremes is a pressing issue
for author N.EJ.: “We can’t do anything about climate change except
turn the power up, but it costs a lot too, don’t forget that. Electricity,
you’re using more power when you turn that air conditioner up!”
Temperatures over 35 °C, and even over 40 °C, are increasingly com-
mon in the NT as the climate changes (Fig. 1d). There is a need
to better understand how extreme temperatures already shape the
experience of energy insecurity in remote Indigenous communities.

Because of the health implications of energy disconnection
and the subsequent loss of essential services, there are questions
around how strongly disconnection events relate to temperature
and whether disconnections occur more frequently during extreme
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Fig. 1| NT compared with other Australian regions. a, Climate zones. b, Highest maximum temperatures. ¢, Lowest minimum temperatures. d, The
12-monthly mean maximum temperature anomaly for Australia compared with 1961 to 1990. Panels reproduced with permission from the Australian
Government Bureau of Meteorology under Creative Commons license CC-BY 3.0 AU: a, ref. 7%; b, ref. 7%; ¢, ref. 7%, d, ref. 7°.

temperatures. In this paper, we assess the relationship between tem-
perature, electricity use and disconnection using daily smart meter
data for 28 remote Indigenous communities in the NT, all of which
are using prepayment metering. We then present how many discon-
nection events occur during example temperatures to indicate the
extent and severity of energy insecurity attributable to temperature
extremes. Quantification of energy insecurity and how it is related
to temperature thresholds could support future policy responses.

Energy injustice and a history of policy exceptionalism

Similar to Indigenous peoples worldwide, communities in the
remote NT have long been at greater risk across the three dimen-
sions of energy injustice. Energy justice is concerned with the dis-
tribution of costs, benefits and risks in energy transitions and is a
principle that arises from theories of distributional justice®****-*".
Distributional injustices in energy systems can be produced by
systemic inequalities that arise from ongoing procedural injustices
(which is a concept rooted in the failure to accord some groups of
people equal rights and respect)®® and recognition injustices (when
certain groups face a lack of cultural respect and are excluded from
decision-making)*. Procedural injustices extend to differences in
legal rights; distributional injustices are reflected in differences in
the quality of housing that affects energy use; and injustices in rec-
ognition include a lack of acknowledgement of the unique needs

of specific communities, including those associated with energy
access, use and practices'®. Some groups, such as remote Australian
Indigenous communities, consistently have less access to energy
efficient housing, less ability to shape the electricity systems that
they are connected to and less ability to pay for higher electricity
costs that may result from certain systems®’. These aspects tend to
be intertwined.

For author V.N.D., who works on issues related to energy, hous-
ing and social justice in Central Australia, maintaining access to
electricity during temperature extremes represents a complex suite
of interrelated challenges: “Older houses had solar hot water and
pot belly stoves for the winter. We could collect wood and the sun
heated the water. The new houses built by the Government since the
Intervention (in 2007) have electric hot water heaters and no pot
belly stoves. When the old houses were upgraded, pot belly stoves
were removed. Our houses don’t have heating anymore. Most resi-
dents don’t have much money, so residents buy cheap fan heaters
and air-cons. The problem with these is that they are expensive to
run. Our houses have become expensive to heat and expensive to
cool and we run out of money for electricity. When the power goes
off it is bad for our health, the food gets spoiled, we can’t wash our
clothes and we can’t wash our kids.”

Residents of remote communities live in extremely challenging
socio-economic circumstances and in housing that can be extremely
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crowded (see Supplementary Table 1 for example statistics from the
2016 census). Housing quality is often poor across these remote
communities. Approximately half of Indigenous households
in the NT fall below the poverty line. The National Indigenous
Reform Agreement (Closing the Gap), the core of the Australian
Government’s agenda to address social and health inequities
facing Indigenous Australians, identifies ‘healthy homes’ as a key
priority for healthy living practices***'. Nine priorities are identified,
with six pertaining to electricity systems, which are power connec-
tion, electrical safety, heating for showering, facilities to wash chil-
dren, laundry facilities and facilities to store food and prepare food
(including refrigeration)*.

Moreover, Aboriginal and Torres Strait Islander peoples have
experienced frequent changes in the policy environment regulat-
ing their lives and lands, via a non-Indigenous regime of law. Many
communities in the NT have been subject to frequent changes in
regulatory practices for electricity and regressive changes in pro-
cedural and recognition justice aspects, such as cycles of gain then
subsequent loss of representation in governing bodies”. Some of
this complex regulatory and legislative history is summarized in
a non-exhaustive timeline of key developments in policy affecting
Indigenous peoples in the Territory between 1967 and 2021 (Fig. 2).
This includes the unilateral introduction of a ‘user-pays model for
energy provision in 1992. Author and Warumungu elder N.E]J. has
lived experience of these deep structural imbalances that impact,
too-often detrimentally, on the lives and livelihoods of Indigenous
communities in the NT: “I reckon the Government doesn’t want
to listen to Wumpurrarni (Indigenous) people because I reckon
they’ve had enough and they’re just ignoring us now, they think we
get everything for free but we struggle for that. Policy is like a bible,
for Government, it tells them how they run things, how they can do
things. If they don’t have a policy, they don’t know how things run.
And if they have a policy they can jam you and that’s what happens
to us, they jam us all the time”

Limited protections and prepaying for power in the

remote NT

Prepayment for electricity is uncommon in urban Australia. It is
heavily regulated in most jurisdictions on the basis of concerns for
wellbeing’**. It remains disproportionately common in small and
widely dispersed remote communities across the NT, Queensland,
Western Australia and South Australia. In the NT prepayment is
not limited to urban town camps and remote communities. It is also
used in urban and regional settings, including Darwin, Palmerston,
Nhulunbuy, Katherine, Tennant Creek and Alice Springs. Many of
these communities have prepaid electricity services as their only
option for service provision®. There is considerable variation in
the operation of services and available protections for prepayment
consumers subnationally. As an example, in other parts of Australia
where consumers are protected by the Australian Energy Regulator
guidelines, people cannot be disconnected from electricity when life
support medical equipment is being used”. This protection is not
comprehensively applied in remote NT communities*”*.

In previous international studies, rates of disconnection among
prepayment households ranged from 10% to 53% for the UK,
Germany and New Zealand"~*. Prepayment disconnection num-
bers for Australia are not systematically collected or reported by
regulators or providers and estimates are scarce. Previous analysis
in the NT found prepayment disconnection rates between 59%
and 91% (ref. *°). In comparison, the rate of ‘raised disconnec-
tions’ for postpayment households in other Australian regions
that are most at risk of disconnection ranged from 3% to 30% with
large variation in disconnection rates associated with local and
regional socio-economic characteristics and whether smart meters
were commonly used*. The St Vincent de Paul Society and Alviss
Consulting report defines a ‘raised disconnection’ as the case when
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a ‘retailer raises a service order with the relevant network busi-
ness. These raised disconnections may be rejected, cancelled or
completed. They may be rejected on the basis of an invalid address
or when disconnection is prohibited for medical reasons. And the
disconnection request can be cancelled by the retailer when the
payment issue has been resolved. This can be a full payment or the
establishment of a payment plan®. These rates of disconnections are
the higher end of estimates as they are those that were found for the
top 30 postcode regions from four Australian areas (that is, New
South Wales, Victoria, South East Queensland and South Australia).
Across the eastern (and most populous) parts of Australia, the rate
of completed disconnections for postpayment households was 1%
(ref. *°).

While data are scarce, issues with prepayment and disconnection
in other regions of Australia have been noted by key organizations,
including the Essential Services Commission of South Australia®,
Energy and Water Ombudsman New South Wales*, the Queensland
Council of Social Service™ and Bushlight*. The last two raised these
concerns specifically in relation to remote Indigenous communities.

Disconnection as an indicator of energy insecurity

While energy insecurity describes more than disconnection rates
alone, having an electricity connection is the first part of being
able to access electricity to meet household energy needs. Here we
assess disconnection rates as a proxy for energy insecurity, while
noting that other factors also contribute to the disconnection rates
observed. This may include housing design, construction and insu-
lation; sociodemographic factors such as income and health; and
entrenched regulatory structures.

When the households in our dataset run out of credit, they face
immediate disconnection between 10:00 and 14:00. Outside these
hours, credit is extended and the accumulated debt is automatically
deducted from the subsequent purchase of energy credit. Energy
services are not recommenced until the accrued debt is paid”’.

For the houses in our study with complete data for the 2018-
2019 financial year (July 2018 to June 2019), 91% of households
experienced a disconnection. Most disconnections were same-day
disconnections (92% of the total) where the meter was reconnected
when credit was restored on the same day. A total of 71% of house-
holds experienced a same-day disconnection more than ten times in
a 12-month period. These rates of disconnection are much higher
than Australian and international examples (mentioned above). On
average, a same-day disconnection lasted for almost 3h. Multi-day
disconnections were less common (0.9% of days), but two thirds
of households experienced this type of disconnection, which lasted
overnight or longer. Of all households, 7% experienced a multi-day
disconnection more than ten times in 1year. These disconnections
could last for many days (the all-region average was almost 4 days).
Table 1 shows how these disconnections differed by climate zones.

Electricity use during temperature extremes

To confirm our expectation that temperature affects electricity use,
we used linear regression with panel-corrected standard errors to
provide estimates for seven daily temperature ranges. These tem-
perature ranges are specified in the regressions as the daily aver-
age temperature for the same day as electricity use and the daily
average temperature for the 2 days before. We estimate these regres-
sions for all climate regions pooled together, and for each climate
region separately. The regressions were also estimated for all houses
and then re-estimated for different levels of the average daily use of
electricity. Our data did not include any information on household
characteristics, so we have used the average level of daily electricity
use to group the households. Determinants of the average daily load
include occupancy and the use of appliances. For more information,
refer to the methods section for more details on the grouping of
households with high/low electricity use.
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Power and Water Authority Indigenous Essential Services (IES) Manymak energy efficiency programme
(PAWA) In 2003, Power and Water ‘Dharray Manymakkung Pawaw Ga Gapuw’
Northem Teritory Electricity Corporation established IES Pty Ltd. means ‘looking after power and water’ in
Commission and Water A not-for-profit entity, IES is the East Arnhem Land language of

Authority amalgamate to form responsible for the delivery of Djampbarrpuyngu. Energy efficiency

Power and Water Authority essential services to remote progs ran in six ities bety
(PAWA). By 1987, Northern communities. 2013 and 2015 assisting households in energy
Temitory Government indicates efficiency practices.

its intention to begin charging for

electricity on remote communities. Solar Energy Transformation Program

(SETuP) is one of the largest isolated off-grid
solar programmes in remote communities,

Referendum . .
The introduction of ‘user-pays’ model rating 10 MW of solar photovoltaics in 25
xum reforandum in which in NT remote communities mu:?u pre
ustralians voted to amend the
constitution to count Aboriginal Domestic residential users in remote . ) )
and Torres Strak lslander peples Aboriginal communities begin paying Rollout of ‘smart’ prepayment metering to
pe for power 1 January 1992. replace token prepayment.
in the national census, granting full I 1 introduction of token and
rights as citizens and compelling
the Commonwealth Government to card prepayment metering.
take action in Aboriginal affairs.
Power and Water
Corporation (PWC)
Northern Teritory (Self- 1 July 2002 ) )
Government) Act 1978 became the first Indigenous Community
Temtan G government-owned Engineering Guidelines
formed with the granting of sefi- oorporation in the (ICEG)

Territory, replacing Unregulated by the X
govemment. PAWA as the Utiities Commission, the Study period.
pakeeiibbdgio benad :gg;lyi provider for sorvin tovels as outinodin Xy 2015.

. remote communities. the ICEG.
1967 1978 1986 [ 2002 2003 S
| l | I | I I I
| I | I | | |
1975 1976 1990 1992 2007 2009 2017 2020
Commonwealth Aboriginal Aboriginal and Torres The Northern Termitory ‘Intervention’ Uluru Statement from the Heart
Land Rights (Northern Strait Islander Commission A complex range of On 26 May 2017, delegates
Teritory) Act 1976 (ATSIC) (1990-2004) gh the Northem Territory from the First Nations National
In 1976, the Commonwealth The first national Emergency Response Act 2007. The Constitutional Convention
passed gh parii P body to give intervention effected changes to welfare called for the establishment of a
land rights legislation over Aboriginal and Torres pay 3 ploy and ‘First Nations Voice’ to be
the Northern Territory, Strait Islander Australians health services in remote NT communities. enshrined in the Constitution.
beginning the process of decision-making capacities. Compulsorily acquired five-year leases over Seeks a Makarrata Commission
recognizing the continued ATSIC was established in 70 ities, imph ted to supervise agreement making
collective ownership of 1990 replacing DAA. ATSIC welfare quarantining and removed the between govemments and First
‘Country’ by Aboriginal was abolished in 2004, legislative protection of the Racial Nations and ‘truth-telling’ of
Traditional Owners. Discrimination Act (Cwith) 1975 in relation Australia’s shared history.
to these changes. issued a
rejecting the Uluru Statement
from the Heart on the 26
Mabo versus Queensland (No. 2) 1992 October 2017.
The landmark Australian high court ruling of Mabo versus
Q land (No. 2) the fiction of ‘terra nullius’
(aland belonging to no-one’) and recognized the fact that . . )
Aboriginal and Tomres Strait Islander peoples had lived in g.,bj":}? g‘;&‘;‘g " paienhy
Racial Discrimination Act 1975 (Cwith) m:gfz their own :zﬁgm m:dm&m Government committed to the National
(RDA) Aboriginal and Tormes Strait Islander property rights Agreement on Closing the Gap in
. . Indigenous health inequality (in
Making racial discrimination in certain termed ‘native title’, could survive colonial annexation.
contexts llegal in Australia, overriding vl it o shared
S4ako and torfiory logislation to the exdent Native Title Act (Cwith) 1993 e - m"& oastorming
of any inconsistency. Native Title was introduced as a result of the govemment organizations and shared
Mabo decision (1992). Native Title is the access to data and information at a
recognition that Aboriginal and Torres Strait regional level.
Islander peoples have rights and interests to
land and waters according to their traditional
law and customs as set out in Australian law.
Native Title is governed by the Native Title Act United Nations Declaration of the Rights of Indigenous
(Cwith) 1993, Peoples (2007) (UNDRIP)

On 3 April 2009, Australia reversed its initial (2007)
opposition, to express support for the United Nations
Declaration on the Rights of Indigenous Peoples.

Fig. 2 | Timeline of the complex history of Indigenous policy in Australia. Key developments in Indigenous policy, including remote community energy
policy, between 1967 and 2021. Boxes at the bottom are the federal departments or agencies responsible for Indigenous policy.
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Table 1| Disconnection rates by climate zone between July 2018 and June 2019 (n=1,045,725)

Equatorial climate Coastal tropical Savannah tropical Hot persistently dry  All regions
zone (most northern) climate zone climate zone grassland climate
zone (most southern)

Same-day disconnections
Percentage of households experiencing a 85 94 90 90 89
same-day disconnection at least once
Percentage of households experiencing a 60 77 75 75 Al
same-day disconnection at least ten times
Percentage of days in the sample with a 7 n n 10 10
disconnection
Average length of disconnection (hours) 292 2.89 2.69 219 2.67
Multi-day disconnections
Percentage of households experiencing a7 68 V| 83 66
multi-day disconnection at least once
Percentage of households experiencing 2 4 9 16 7
multi-day disconnection at least ten times
Percentage of days in the sample with a <1 1 1 2 1
disconnection
Average length of disconnection (hours) 102.23 87.82 73.29 125.49 98.48
Any type of disconnection
Percentage of households experiencing any 87 95 91 92 91
type of disconnection at least once
Percentage of households experiencing any 63 80 78 78 74
type of disconnection at least ten times
Percentage of days in the sample with a 7 n 12 12 10
disconnection
Average length of disconnection (hours) 8.60 8.46 8.39 17.66 10.62
Daily electricity use and expenditure
Daily electricity use (kWh) (s.d.) 21.25(16.46) 23.29 (15.24) 25.73(16.86) 26.95(22.05) 2413 (17.75)
Daily expenditure (AUD$) (s.d.) 6.09 (4.71) 6.67 (4.37) 7.37(4.83) 772 (6.31) 6.91(5.08)
Count of observations for balanced panel for 306,600 229,585 296,380 213,160 1,045,725

2018-2019 financial year

The regression estimates confirm that electricity use differs
notably by temperature, climate zone and month (Fig. 3). Estimates
for temperature-related increases in electricity use are shown in
Fig. 3, with the number of days that these temperatures occurred
and the estimates for the monthly change in electricity use (with-
out the daily temperature effect). These estimates for temperature
and monthly effects should be interpreted in relation to the refer-
ence temperature range (daily average temperatures between 20°C
and 25°C).

Given that the climate across the northern half of the NT is
characterized by tropical heat (and mild cool nights only during
a short winter season), daily electricity use was on average higher
in the hottest periods of the year (November to March). This sea-
sonal increase in electricity consumption was most pronounced in
high-use households, which also experienced a reciprocal reduc-
tion in monthly electricity consumption in the cooler months. As
expected in the NT, which generally has a prevailing hot climate,
household energy expenditure is greatest during hotter weather due
to the need for cooling.

Beyond seasonal effects, the need for heating and cooling can
influence the daily use of electricity. The hot persistently dry
grassland climate zone is the region that predominantly deter-
mines the all-regions result (Fig. 3b). It is the combination of the
Central Australian climate zones shown in Fig. 1a. For this climate
zone, which unlike the other regions experiences cold nights, the
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households with the highest electricity use (top tenth percentile of
average daily load) increased their electricity use by 30kWh (on
average) on the coldest of nights (between 0°C and 10°C). The
average increase was 17 kWh across all houses in this climate zone.
Extremely hot days with average temperatures between 30°C and
40°C corresponded to a 16-19kWh increase (on average) for the
households with the highest electricity use. When considering all
houses, the average increase was 6-8 kWh.

Disconnection during temperature extremes

To assess the question of whether temperature influences the prob-
ability of disconnection, we used random-effects probit regressions
to estimate the probability of same-day and multi-day disconnec-
tions. Figure 4 shows the estimates for temperature-related increases
in the probability of a same-day disconnection, which includes daily
estimates and the estimates for the monthly change in disconnec-
tions (without the daily temperature effect). The estimates are inter-
preted in relation to a reference temperature range (daily average
temperatures between 20°C and 25°C). These estimates are also
re-estimated by the level of electricity use and climate zones.

The probability of a same-day disconnection occurring on any
given day (except during weekends and public holidays when dis-
connection is prohibited) is high (0.04-0.06) and increases on the
first day that credit can expire, predominantly the next business day
(approximately 0.19). This is captured in our results, with a large
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Fig. 3 | Daily electricity use by temperature and month. a, All regions. b, Hot persistently dry grassland climate zone. These are the coefficient estimates and
95% confidence intervals from multiple regressions for a sample with 1,674,786 daily observations across 3,300 houses. Regressions were grouped by percen-
tile of electricity use (that is, average daily load) and climate zones. Estimates for all houses, low-electricity-use households and high-electricity-use households
are shown here (Supplementary Tables 2-6 have all of the electricity use estimates). Temperature bins are specified using daily average temperatures (in °C).
Temperature-based estimates are for a three-day period (that is, temperature on the day of electricity use and the two days before). Temperature estimates are
interpreted using 20-25 °C as the reference temperature range. Monthly estimates are interpreted using April as the reference month.
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increase in disconnections occurring on Monday and the day after a
public holiday (Fig. 4). There is a significant relationship with tem-
perature that is most notable for the households with the highest
electricity use in the two southern climate zones.

For the full sample, there was a one in seventeen chance (prob-
ability of 0.06) of a same-day disconnection occurring on moder-
ate days with average temperatures between 20°C and 25°C. This
increased to a one in eleven chance (probability of 0.9) on hot days
with average temperatures between 35°C and 40 °C. A series of cold
nights had a significant effect with an almost one in six chance
(probability of 0.18) of a same-day disconnection occurring on cold
days with average temperatures between 0°C and 10°C.

The households with the highest electricity use had a much
greater probability of same-day disconnection. For this group, there
was almost a one in seven chance (a probability of 0.15) of experi-
encing a same-day disconnection on moderate days with average
temperatures between 20°C and 25°C. This increased to one in
three (probability of 0.35-0.39) for the coldest temperatures (0°C
to 15°C) and one in four (probability of 0.24 to 0.27) for the hottest
temperatures (30°C to 40°C).

Climate zones also influenced the probability of a same-day dis-
connection occurring (Fig. 4b and Supplementary Information).
For households with the highest electricity use in the southern-most
climate zone (that is, hot persistently dry grasslands shown in Fig.
4b), a one in seven chance (probability of 0.14) of same-day discon-
nection for temperatures between 20°C and 25 °C, increased to one
in three (probability of 0.31) for the coldest temperatures (0°C to
10°C) and one in four (probability of 0.23) for the hottest tempera-
tures (30°C to 40 °C). For the households with the highest electric-
ity use in the savannah tropical climate zone, there was a one in
four chance (probability of 0.23) of disconnection for temperatures
between 20°C and 25 °C, which increased to one in three (probabil-
ity of 0.37 to 0.39) for the hottest temperatures (3°C to 40°C).

Only a weak relationship between temperature and multi-day
disconnections was found. The estimation results are provided in
Supplementary Table 12. While rarer (approximately one-tenth as
common), multi-day disconnection events lasted for an average of
4 days (Table 2).

Number of disconnections during temperature extremes

Temperature-related disconnections are driven by an increased
need for electricity to maintain thermal comfort and safety during
extreme temperatures. We now focus on the proportion of discon-
nections that occurred during hot and cold temperatures for two
reasons. First, these are critical events where expenditure on energy
has increased due to cooling/heating, leading to a disconnection that
compromises the other functioning of the home, including refrig-
eration, lighting and life support medical equipment (for example,
oxygen concentrators, sleep apnoea machines, home renal dialysis
equipment). Second, there is a concern about the impact on health.
Protections internationally include several examples of restricting
disconnection for vulnerable customers, including on the basis of
health risks and outdoor temperatures”****, These protections can
include disconnection prohibitions based on the time of year (for
example, no disconnections during winter months in cold climates),
on reaching specific temperature thresholds, and on declarations of

extreme weather events (for example, no disconnections during a
declared heat wave event)®. Using example temperature thresholds
to determine the number of temperature-related disconnections,
we find that over 49,000 incidences of disconnection (29% of dis-
connections) occurred during hot and cold temperature extremes
(Table 2). We examine both 35°C and 40°C as the threshold for
extreme heat.

Discussion

We begin to address the need to better understand how temperature
affects energy insecurity in Australia’s remote communities by exam-
ining (1) whether temperature affects electricity use, (2) whether
temperature influences the probability of disconnection and (3) the
proportion of temperature-related disconnections (that is, discon-
nections that occur during extreme temperatures). Temperature is
confirmed to effect electricity use. Correspondingly, disconnections
are more likely during extreme temperatures. We find that in the
28 remote Indigenous communities that are the focus of this study,
disconnections increase from an already high baseline of one in
seventeen during mild temperatures (20-25°C), to a one in eleven
chance of disconnection during hot days (34-40°C) and a one in
six chance during cold days (0-10°C). Disconnection occurs more
frequently for households with the highest electricity use in the cen-
tral climate zones, which had a one in three chance of a same-day
disconnection on very hot or very cold days. This indicates that
households are having trouble cooling/heating their homes, which
in turn compromises access to other essential services including
refrigeration, lighting and essential medical devices. While the level
of energy service that is viewed as ‘essential’ can vary over time and
with changing social norms®, a complete loss of access to energy
services constitutes a level of energy insecurity that can harm well-
being’. In the financial year July 2018 to June 2019, disconnection
was experienced by 91% of households in the remote NT communi-
ties that we have data for.

There are multiple levels of energy injustice in remote
Indigenous Australia, and the effects of climate change will exac-
erbate pre-existing energy insecurity and subsequent effects on
health and wellbeing. In considering how to address these issues, it
needs to be recognized that there is a disproportionate prevalence
of prepayment metering in remote Indigenous communities com-
pared to the rest of Australia®. There are questions about whether
prepayment is a good option for remote communities that already
face compounding distributional injustices. While some studies
find that prepayment may be preferred to the accrual of unsustain-
able debts***!, this is only a weak endorsement of prepayment when
compared to worse options. The framing of household electricity
payment for communities needs to be extended beyond individual
fiscal responsibility to incorporate a broader economic lens that
accounts for the effects of frequent disconnection from the services
that energy provides on Indigenous wellbeing.

In considering such distributional injustices, procedural injus-
tices first need to be addressed by supporting participatory com-
munity engagement in energy policy development (for example,
increase local access to data/information and community consulta-
tions). Indigenous Australians have distinct societal values and per-
spectives of wellbeing, and for progress across all spheres of inequity

>
>

Fig. 4 | Probability of a same-day disconnection by temperature, day and month. a, All regions. b, Hot persistently dry grassland climate zone.
Coefficient estimates and 95% confidence intervals from multiple regressions for a sample with 1,674,786 daily observations across 3,300 houses are
presented above. Regressions were grouped by percentile of electricity use (that is, average daily load) and by climate zone. Estimates for all houses,
low-electricity-use households and high-electricity-use households are shown here (Supplementary Tables 7-11 have all same-day disconnection
estimates). Temperature bins are specified using daily average temperatures (in °C). Temperature-based estimates are for a three-day period (that is,
temperature on the day of disconnection and the two days before). Temperature estimates are interpreted using 20-25 °C as the reference temperature
range. Day of the week estimates are interpreted using Wednesday as the reference day. Monthly estimates are interpreted using April as the reference

month.
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and injustice faced by Indigenous communities there needs to be a The Partnership Agreement on Closing the Gap calls for the
recognition of these world views in the context of the realities that  greater sharing of, and access to, data and information to support

these communities face™. shared decision-making (Fig. 2)*°. With respect to disconnections,
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Table 2 | Electricity use and disconnections by climate zones

Equatorial climate zone Coastal tropical Savannah tropical Hot persistently dry All regions
(most northern) climate zone climate zone grassland climate zone
(most southern)

Percentage of disconnections above maximum temperature of 35°C
Percentage of same-day disconnections 7 12 34 42 24
Percentage of multi-day disconnections 6 n 36 40 28
Percentage of all disconnections 7 12 34 42 25
Percentage of disconnections above maximum temperature of 40 °C
Percentage of same-day disconnections 0 0 18 5
Percentage of multi-day disconnections 0 0 3 18
Percentage of all disconnections 0 0 4 18
Percentage of disconnections below minimum temperature of 0 °C
Percentage of same-day disconnections 0 0 5 12 4
Percentage of multi-day disconnections 0 0 n 6
Percentage of all disconnections 0 0 5 12
Number of disconnections
Number of same-day disconnections 32,133 39,212 54,309 30,281 155,935
Number of multi-day disconnections 1971 2,787 4,841 4,692 14,291
Number of all disconnections 34,104 41,999 59,150 34,973 170,226

a key aim will be reducing the frequency, duration and effects of
disconnection. This might include: improving the accessibility and
affordability of energy through changes to tariffs or direct access to
the benefits of renewable energy such as residential rooftop solar
on community housing; improving energy efficiency of infrastruc-
ture, buildings and appliances; and improving energy provision for
particular critical needs, for example, disconnection prohibitions or
tariff reductions during temperature extremes, protections for criti-
cal care customers and the use of protected circuits for refrigeration,
lighting and essential medical equipment.

In addition to better policy, the language around disconnection
events needs to recognize and reflect community experience. The
term ‘self-disconnection, while in common use, is a misrepresenta-
tion as it incorrectly implies that households were making a vol-
untary choice to disconnect themselves**"'. The term ‘involuntary
self-disconnection’ emphasizes ‘that the household has not chosen
to cease their electricity supply” *.

Limitations

On considering these results there are limitations that need to
be considered. First, we were unable to identify the reasons for
multi-day disconnections. Once a disconnection occurs, whether it
becomes a multi-day disconnection will depend on a number of fac-
tors including whether residents can ‘top up’ credit, pay off ‘friendly
credit’ debt, or make other arrangements. Inter- and intraregional
mobility in remote and rural Australia is common (refs. “-*° and
E. Ings, personal communication), which could influence the onset
and length of multi-day disconnections. Residents may choose to
temporarily relocate to the residence of kin for socio-cultural rea-
sons or because of a disconnection, and disconnection-associated
relocations may themselves exacerbate overcrowding and increase
electricity demand on households that are not yet disconnected.
Future studies should focus on the experiences of energy poverty in
these communities and further investigate these issues.

Second, we did not have information on the socio-economic and
demographic composition of households. To address this, we used
statistical approaches to control for differences across households
and estimated the effect of temperature on the basis of the usual

NATURE ENERGY | www.nature.com/natureenergy

level of electricity use and disconnections (during moderate tem-
peratures between 20°C and 25°C). As a result, when discussing
the estimates, we provide the likelihood of disconnections during
moderate temperatures. Electricity consumption data were used to
estimate relationships for different groups of households. There will
be additional determinants for the differences in electricity use and
disconnection, which should be investigated further.

Third, this study uses data from 3,300 smart prepayment meters
and finds that over 170,000 disconnections occurred across 28 com-
munities over a period spanning 18 months. Note that our dataset
is unbalanced due to the timing of the roll out of smart meters in
the NT. Thus, we underestimate the total number of disconnections
in the NT as there are many more households currently using pre-
payment metering than just those represented in this study®. The
vulnerability of prepayment customers is often overlooked by gov-
ernment reporting. Further research on prepayment and discon-
nection in other jurisdictions is needed, as is greater understanding
of the direct health effects of these disconnections.

Conclusions
Australia could do much better at providing protections from dis-
connection. Policymakers are beginning to consider the importance
of electricity to wellbeing in approaches that seek to limit the fre-
quency and duration of disconnection events, particularly in relation
to temperature extremes and wellbeing. In the USA, for example,
despite not having a formalized definition of energy poverty or fed-
eral level protections, many states have utility regulation policies that
protect customers from disconnection of service in certain cases,
including extreme temperatures**. Some state consumer protec-
tions target vulnerable groups, such as in the state of Texas where
prepayment-meter enrolment is prohibted for those diagnosed with
severe medical conditions that require electricity services to main-
tain temperatures or run devices**. Many European Union states
have also introduced protection from disconnection’, many with
particular focus on extreme temperatures and vulnerable groups.

In Australia, the Essential Service Commission (for Victoria)
observes that “customers who are disconnected from electricity or
gas can face significant risks to their welfare... disconnection for
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non-payment reasons should only ever be a last resort”’. Australia’s
National Energy Retail Rules require that the retailer not arrange for
the de-energization of premises having life support equipment or
during an extreme weather event®, but this is not comprehensively
applied in remote NT communities**.

Energy insecurity in remote Indigenous Australia remains a press-
ingissue. Access to energy has been identified as a key part of the ‘criti-
cal healthy living priorities’ for remote living Indigenous Australians’.
Ensuring access to essential services is an important prerequisite to
improving health and wellbeing outcomes®. The focus should not be
solely on electricity provision itself, but on maximizing the benefit
that households receive from their electricity use and this includes a
range of essential services, including heating and cooling.

Methods

Ethics statement. This research was conducted with ethics approval from the
Central Australian Health Research Ethics Comm ttee Centre for Remote Health
(CA-20-3809).

Autoethnographic quotes. While this is predominantly a quantitative study, our
research methodology is based on principles of social justice where Aboriginal
people participate in setting the research agenda’ and we supplement our analysis
with insights through autoethnography’'. These quotes are included by authors,
N.EJ. who is a community elder and V.N.D. who is a senior Aboriginal researcher.
This paper has more than a single authorial voice, coming as it does from multiple
perspectives. These perspectives are from researchers who work at an academic
institution (T.L., B.R. and L.V.W.), a regional hospital (S.Q.) and commun ty-based
organizations (S.Q., M.K. and V.N.D.).

Dataset. The data used in this paper were sourced from the NT Government
owned util ty Power and Water Corporation, the Australian Bureau of Meteorology
(BOM) and the Australian Bureau of Statistics. Daily electricity use data for 3,300
households with a smart prepayment meter were matched to temperature data
from the closest weather station. For cases where there were no temperature data
for that day, the next closest weather station was used (6.1% of all observations). If
that still resulted in a missing value, then the average for that climate zone was used
(0.3% of observations). Data on disconnections were provided along with the time
and date that the electricity service was discontinued and subsequently restored.
These cases of disconnection were aggregated into daily data and separated into
two variables on the basis of whether an electricity service was restored to the
household on the same day or not. Selected summary statistics for these data by
climate zones are shown in the paper in Tables 1 and 2.

The climate zones we used were sourced from the Australian BOM®'. We
made some modifications to the zones mapped by BOM, which was to reclassify
all of the mainland communities that were within 20 km of the coast as a ‘coastal
tropical climate zone’ and combine the Central Australian climate zones into one
region that we called the ‘hot persistently dry grassland climate zone The second
modification was due to sample size and a similarity in temperatures. The other
climate zones are those prescribed by BOM, shown in Fig. 1c.

Extreme temperatures in remote communities. Those commun ties that we focus
on are typically exposed to extremely hot days and cold nights. Supplementary
Table 13 shows the breakdown of key temperature statistics by climate zone for
these communities. Figure 1 presents maps produced by the Australian BOM
showing how temperature differs across both Australia and the NT. Differences
in temperature indicators vary across climate zones (shown in Fig. 1a—c). Central
Australia experiences prolonged hot daytime temperatures in summer and cold
(below zero) nights in winter. For example, the hottest day (46 °C) and coldest
night (—4°C) in our dataset both occurred in the southern-most ‘hot persistently
dry grassland climate zone. Northern regions of the NT experience the southern
extent of the tropical monsoon, which brings seasonal cyclonic activity and
afternoon storms. Average temperatures decrease north to south. The highest
maximum temperature (lowest minimum temperature) increases (decreases) as
you move from the north to south (Fig. 1b,c and Supplementary Table 13). The
regressions were run using daily average temperatures.

Grouping by average daily electricity use. Energy insecurity and disconnection
rates are likely to be determined by a range of factors, including the usual level

of electricity use and the inability to pay. While we do not have household data

on occupancy or income, we are able to categorize the meters into groups using
average daily electricity use. The average daily load will be a function of the types
of appliance, intensity of use and the number of residents. The percentile groupings
used are shown in Supplementary Table 14 along with the aggregate expenditure
on electricity. Note that the data are not a balanced panel due to the incremental
roll out of smart meters across communities and we excluded those meters with
less than 100 observations.
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Regression analysis. To estimate the relationship between electricity use and
temperature we used linear regression with panel-corrected standard errors that
accounted for heteroscedasticity and autocorrelation. The 28 commun ties were
the level for the panel correction. The software that was used to estimate these
relationships was Stata MP 16.1. The “xtpcse’ command was used to estimate the
results shown in Fig. 3 and Supplementary Tables 2-6. We also tested for normality
in linear panel-data models using the “xtsktest’ command, which did not reject

the null hypothesis of normality (Chi-square statistic of 3.28-3.42 (P value of
0.18-0.19)). The “xtserial’ command was used to perform the Wooldridge test for
autocorrelation in panel data, which rejected the null hypothesis of no first-order
autocorrelation (F-statistic of 6,694.17 (P of 0.00)). We used random-effects probit
regressions to estimate the relationship between the probability of same-day/
multi-day disconnection and temperature. These estimates were estimated

using the “xtprobit’ command in Stata and we clustered the standard errors

by community to control for regional differences. The results of the same-day
disconnection estimations are shown in Fig. 4 and Supplementary Tables 7-11.
When discussing these estimates in the paper we compare them to the likelihood
of disconnection during moderate temperatures. The probabilies of disconnection
events were converted into an odds ratio (for example, 1:2) and then reported as
the chance of a disconnection (for example, one in three). Multi-day disconnection
estimates are included in Supplementary Table 12, but are not discussed in the
paper as there was no clear relationship between multi-day disconnections and
daily average temperature. Note that the regression estimates were graphed using
the ‘ggplot’ command in R.

Reporting Summary. Further information on research design is available in the
Nature Research Reporting Summary linked to this article.

Data availability

The data used in this paper are not freely available and were sourced from the data
custodians. The electricity data were sourced from Power and Water Corporation
(https://www.powerwater.com.au/) and the Australian BOM (http://www.bom.gov.
au/). We note that access to data will be a key part of local communities helping

to develop appropriate policy responses to the challenges outlined in this paper.
The Partnership Agreement on Closing the Gap calls for the greater sharing of,
and access to, data and information at a regional level noting that “disaggregated
data and information is most useful to Aboriginal and Torres Strait Islander
organizations and communities to obtain a comprehensive picture of what is
happening in their communities and to support decision-making™.

Code availability

The code used to estimate the regressions (in Stata MP 16.1) and create the
graphics (in R v.4.1.1) is available on request. The ‘xtpcse’ and “xtprobit’ commands
in Stata MP 16.1 were used for the regressions. The regression estimates were
graphed using the ‘ggplot’ command in R. Statistical tests for normality and
autocorrelation were performed in Stata MP 16.1 using the “xtsktest’ and ‘xtserial’
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Comment

Is climate change exacerbating health-care workforce
shortages for underserved populations?

Like many countries, Australia is faced with substantial
maldistribution of the health-care workforce and
inequity in access to health-care services. This inequity is
especially acute in rural and remote areas, where health-
care professionals are continuously in short supply,
and where recruitment and retention are major policy
challenges.”” It is well established that, in these areas
of Australia, increasing ambient temperatures caused
by global climate change are heightening the risk of
heat-related illnesses* Heat might also be affecting
health and access to health-care by making work in
these locations less appealing to medical practitioners,
but little is known about the specific effects of heat
on the health-care workforce. We aimed to assess
these effects in the Northern Territory of Australia, a
geographically remote and sparsely populated region
spanning 1-42 million km? First Nations people
make up 30-9% of the Northern Territory population,
compared with 3:3% of the population of the entire
country. They have much poorer health outcomes and
a life expectancy of 66:6 years for men and 69-9 years
for women, compared with the average of 78-1 years for
men and 82-7 years for women in the non-Indigenous
population of the Northern Territory.®

The Northern Territory is being increasingly exposed
to extreme heat, water insecurity, and violent storms.¢
In December, 2019, and January, 2020, the temperature
in the Northern Territory was almost 4-0°C higher than
the long-term average, and in 2019, Katherine, the

third largest town in the Northern Territory, recorded
54 days of temperatures above 40°C;® extreme heat
that is associated with considerably increased morbidity
and mortality>* Poorly maintained and overcrowded
housing, energy insecurity, lack of air conditioning, and
substantial socioeconomic disadvantages aggravate the
health risks of the population in these areas, particularly
among Indigenous communities with high rates of
chronic disease.?

We surveyed registered practicing  medical
professionals working in the Northern Territory during
November, 2020, to assess their perceptions of climate-
related health effects and investigate whether climate
change is affecting their intentions to stay in the
Northern Territory. Our survey was adapted from pre-
existing surveys for the evaluation of medical workforce
retention and community attitudes to climate change.”®
The online survey was distributed electronically through
local professional networks. Ethics approval was granted
by the Human Research Ethics Committees of the
Australian National University, Canberra, Australia and
of the Northern Territory Department of Health and
Menzies School of Health Research, Darwin, Australia.

Overall, 362 doctors (257% of 1407 registered)™ took
the survey. Of the 359 respondents who completed
demographic questions, 198 (55-2%) were women
(compared with 50-8% of all Northern Territory
medical professionals), and 215 (59-9%) were aged
30-49 years. In 352 respondents indicating their

Climatechangeis Climatechangeis Climatechangeis Climatechange Donot
already causing  likely to cause unlikelytocause  willnotcause  know
Me to consider leaving the Northern Territory (n=342) 50 (15%) 65 (19%) 114 (33%) 89 (26%) 24 (7%)
Negative effects on the health of my patients (n=339) 180 (53%) 108 (32%) 12 (4%) 12 (4%) 27 (8%)
Parts of the Northern Territory to become uninhabitable 104 (31%) 148 (44%) 22 (7%) 12 (4%) 54 (16%)
(n=340)
Water shortages in our communities (n=340) 208 (61%) 79 (23%) 17 (5%) 11(3%) 25 (7%)
More heatwaves and extremely hot days (n=342) 266 (78%) 47 (14%) 6(2%) 6 (2%) 17 (5%)
Rising sea levels threatening our coastal communities (n=340) 223 (66%) 84 (25%) 7 (2%) 8 (2%) 18 (5%)
More bushfires (n=341) 258 (76%) 49 (14%) 9 (3%) 8 (2%) 17 (5%)
More extreme weather events, such as floods and cyclones 243 (71%) 64 (19%) 6 (2%) 8 (2%) 20 (6%)
(n=341)
Total survey respondents: 362.
Table: Medical professionals’ perception of climate-related health effects in the Northern Territory, Australia
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professional category, 122 (34-7%) were doctors in
training, 92 (26:1%) were general practitioners or
rural generalists, 137 (38:9%) were other specialists,
and one (0-3%) was a non-specialist medical officer. Of
359 eligible responses, only 24 (6-7%) reported having
completed their medical training in the Northern
Territory, whereas 256 (71-3%) completed it elsewhere
in Australia and 79 (22-0%) were overseas graduates.

Over a third (34%) of the respondents indicated
that climate change is already causing, or likely to
cause, them to consider leaving the Northern Territory
(table). 85% of respondents reported that climate
change is already causing, or likely to cause, negative
effects on the health of their patients, and nearly
three-quarters (74%) responded that climate change is
already causing, or likely to cause, parts of the Northern
Territory to become uninhabitable. Responses to the
survey also indicate that climate change is already
causing, or is likely to cause, an intensification of
environmental health stressors through more extreme
heat events (92% of respondents), more extreme
weather events such as floods and cyclones (90%), rising
sea levels threatening coastal communities (90%), more
severe bushfires (90%), and water shortages (84%).

Our findings indicate that the vast majority of
doctors in the Northern Territory perceive that the
effects of climate change are already having serious
adverse effects on local health, and causing a large
proportion of them to consider moving elsewhere to
work. Out-migration to cooler climates is a response
to worsening heat stress that is available to doctors,
who generally have the financial means and ability to
relocate.® However, if even modest numbers of medical
practitioners in the Northern Territory did so, health-
care workforce shortages, staff turnover, and reliance on
short-term staff would be greatly exacerbated, leading
to less effective care, higher hospitalisation rates, and
higher costs of health care.*?

Climate change has multiple effects on the health
of populations, and is a driver of migration within
and between countries.® Our survey suggests that the
disproportionate mobility of the professional medical
workforce compared with the local populations in
increasingly hot zones will eventually lead to severe

health-care  workforce shortages, especially for

disadvantaged populations.?® Health-care workforce
supply should be considered in climate-related
health risk assessments and adaptation strategies,
and climate-related concerns should feature in the
national health workforce strategy. A comprehensive
National Plan for Health and Climate Change would
address the challenges faced by remote and Indigenous
communities, who are at particular risk, and by the
workforce that supports their health needs.**
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Climate change: A Wumpurrarni-kari and Papulanyi-kari

shared problem
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National University, Canberra, Australian Capital Territory, Australia

SQ & NFJ: We are two men around the same age, not yet
50 years old, both born in Australia. One of us is Wumpurrarni, a
First Nations man of the Warumungu people of Tennant Creek
and the Barkly region of the Northern Territory, Australia. The
other one of us is Papulanyi, a non Indigenous man from Syd
ney, Australia, descended from Irish and English ancestors.

We share a deep friendship and a shared concern about cli
mate change the way it is already impacting the lives of our
children and our grandchildren. We are worried about climate
justice and the ways climate change will grow the already big
inequity between Wumpurrarni and Papulanyi even more than it
is now, with our children and future generations, who have con
tributed least to the problem, being hurt hardest.

NFJ: We Warumungu people all go right back thousands of
years living on this Manu [country]. Our connection goes all the
way back in time stretching right back to where we are all
from. There is a deep thing called Ngurlu, our marker. My Ngurlu
is from my great great great great grandmother. Nobody can
argue with Ngurlu, because it tells us where we are from, who
we are, how we are related to each other, and it goes all the
way back.

SQ: Today, we all share this country, and in Northern Australia, the
profound new heat of climate change is reshaping everything.

NFJ: Climate change is like a fire that Papulanyi [started and
we need to put it out]. If not, we will face the consequences,
whole families, the whole world. It'll sing [kill] us all
Wumpurrarni [First Nations] do not like what Papulanyi have
done to the land, and to our health.

SQ: For First Nations people in the north of Australia, living with heat
over thousands of generations has shaped cultural and knowledge struc
tures in ways that are so old they tangle with genetics." But recent years
have brought new extreme heat, which is destroying ecosystems that have
long been the foundations of life, and wellness of this land (Fig. 1).

Communities in the north of Australia already have significantly higher
heat associated mortality than their southern counterparts,” and we are only
at the beginning of a long journey into this new climatic age.

Without factoring the impact of future climate change, remote living
Aboriginal children born today have a life expectancy that is already
14.3 years lower than the national average.> To understand how climate
change will affect the wellbeing of these children as they grow older, cur
rent circumstances in their communities need to be acknowledged for the
threat they represent.
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NEJ: We've got to talk about the past, about the present and
about how it affects our future. We’ve got to talk about truth tell
ing, including how racism and colonisation affect our lives today.

When Papulinyi talks to Papalinyi [a non indigenous person
with a grievance negotiates with another non indigenous person,
using western legal frameworks to resolve the circumstances], he
locks it in. That man who is listening puts it in his head, and he
makes sure he does something about it.

But like the old Blackfellas say, when Wumpurrarni talk to
Papulanyi it goes in one ear and out the other. When it comes to
climate change and our children, this is not good enough.
Papulanyi must hear us and act.

SQ: In contrast to Papulanyi/Westem people, who have developed an
almost complete multi generational divoree from the outside world as if it
has no relevance in day to day existence, Wumpurrarni/First Nations people
of northern Australia live in socio cultural harmony with the environment.
This is not some kind of romanticisation of more wholesome times of the
past. It is real today and it is lived. Warming of the climate was recognised
by Wumpurrarni people, independent of Western scientific reports (Fig. 2),
decades ago. It was recognised as a unidirectional phenomenon that was
changing many aspects of an interdependent ecosystem upon which thou
sands of generations have relied upon for life.

NFJ: Papulanyi in cities do not see the country dying like we
do. In the dties, they do not see Nature. They see walls every day,
they see green parks, and they have running water all the time.
They do not see creeks that only run once a year. In the city, they
know that beach where the waves are flapping every day. They do
not see it change. Not like us, we see our rivers and creeks rise up
and down. It might look good this year, then next one it's no good.
We see a change because of weather over different seasons and
years, but now we can see big changes over the last 30 years.

On a really hot day, we would stay right near water. We
would sit right on the side in the shade all day, do not worry
about working during the day. We’d hunt or set traps in the eve
ning when it’s cool and get it early the next morning.

Now we are just watching these hot days that are getting hot
ter more often and for longer. Finding a cool time and place is
getting harder. It’s getting too hot for Ceremony. Ceremony is all
about keeping things level, between people and country. Now it’s
getting hard to find a safe time and place for young fellas to go
through Ceremony, a place and time when it’s not too hot. That’s
not healthy for our people or our Manu [country].

In a mining town, like Tennant Creek, we have seen that the
Papulanyi way is to rip the ground, dig up the ore, cart it away to
another country. All that’s in their heads, and in their eyes, and
what they see in front of them, is dollar signs. But Wumpurrarni,
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A shared problem

Fig 1 ‘Peering’ by Rupert Betheras and Fabian Brown. ‘The artists
looking into the future 10,000 years ago Indigenous people of Africa
and Australia discussing the way of survival games and supporting youn
ger generations about maintaining their abilities surviving in the arid
desert where food is scarce’.

we do not see dollar signs. All we see is our country and what is
happening to it it’s getting destroyed but we want to make it
get better.

And now the country is burning, getting destroyed, because of
climate change. Already, I cannot see sand goannas any more.
They’ve gone now. Even after that recent rain they did not come
back. And the little lizards, we do not see them running around
the desert ground any more. We have not seen them back. We
have not seen many kangaroos lately. We are worried that they
are going. Bush turkeys too. They are really poor now, and not
really healthy, not fat. Now, [after the years of extreme heat]
what can we teach our children when the Manu [country] is poor
and animals are missing?

SQ: Remote First Nations people will not thrive in a warming future
world when the simplest of problems have remained profoundly
neglected, when their circumstances of Western poverty have even been
weaponized against them.* For remote living people, existing as second
class citizens, poverty and poor health are a daily reality.

We do not need sophisticated Western research to understand how,
in the tropical north of Australia, diseases of poverty linger in a
household of 20 people who live in a poorly constructed two bedroom
dwelling that has no air conditioner or fridge. Truth telling that rec
ognises the baseline of injustice that causes sickness and disease is
required, as existing inequities are the foundations upon which new
extreme heat will fall.

NFJ: If the Papulanyi does not move on the issue raised by
another Papulanyi, then he’ll write him a letter or send him an
email to remind him. Then the person responsible has to move,
and if he does not move he knows he’ll get in trouble because
that’s going to go higher, going to go further. Second time it’s a
warning, third one it’s a strike. Because that’s Papulanyi law.
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( a) Summer maximum temperature anomaly
Northern Territory (1910—1911 to 2020-2021)
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Fig 2 (a) Northern Territory annual average daily summertime maximum
anomaly compared to long term average daily summertime maximum,
1910 1911 to 2020 2021; (b) Temperature extremes of summer of
2018 2019; (c) Temperature extremes of summer of 2019 2020. [Cour
tesy of Dr. Pandora Hope, Bureau of Meteorology.]

But for my people it’s different. Wumpurrarni can talk as
much as he likes. But the Papulanyi responsible never listens to
him. It’s in one ear and out the other. That is racism and it’s kill
ing our people.

SQ: There are always two sides to the stories of this colonial inequity
at the heart of the foundations of contemporary Australian society. For
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instance, in Central Australia, John McDouall Stuart is celebrated in
Western history as having been a courageous gentleman and ‘explorer’
who crossed Australia from south to north in the 1860s. He is not cele
brated by First Nations people of this land he once crossed
Pitjantjatjara, Luritia, Arrernte, Alyawarre, Anmatyerre, Kaytetye,
Warumungu — who have heard their grandparents’ stories of his gun
dealt violence.

When he arrived on Warumungu land, despite his guns he was
turned back by a strength of force by Warumungu people at Attack
Creek, 100 km north of Tennant Creek in the Northern Territory. The
Western story recounts how he bravely fended off violent savages who
did not want him on their land. But for Warumungu people, the story
told is dramatically different. A distant train of camels was seen coming
like string over the barren sandy horizon and misinterpreted as a huge
serpent approaching from a very long way off. When it invariably
arrived at the waterhole that attracted its thirst, where the attack
occurred, it can only be presumed that the white skinned men, shrouded
in leather hats and shiny black boots, draped in strange cloth, riding on
the back of huge humped beasts, were even more threatening than a
serpent.

NFJ: My old fella told me a story his old fella told him. When
McDouall Stuart was coming, they thought he was a big rainbow
serpent coming down from the hills. When those camels were
coming all in a line, they thought it was a big snake, and they
thought it was going to attack. They did not want it to attack or
come to the water. He helped himself to our precious water with
out asking permission.

SQ: The structure of First Nations knowledge is verbal and ancient. In
parts of Australia, volcanoes exploding 15 000 years ago still exist in human
minds, stories have been accurately passed from person to person through
thousands of generations. There are people who can still describe the hunt
ing habits of Thylacines [Marsupial tigers, now extinct] in Arnhem Land
3000 years after it disappeared from that ecosystem. First Nations hold
knowledge that reaches back into lived experience of other massive shifts in
the global climate  the only such knowledge still in existence.

NEJ: My father said to me: ‘You will not stop learning. You
will learn every day for the rest of your life’. Wumpurrarni peo
ple can teach Papulanyi how to look after this country better
than anyone else. We have looked after it for thousands of years.
People used to know do not go there, do not do that because
you are on someone else’s country and you might hurt it.

If you do the wrong thing you are in big trouble, you will face
the consequences, you will be a dead man walking. And it is still
the same today. If I accidentally light a fire and I cannot put that
fire out and it burns someone else’s country and their sacred
objects, then you are in trouble. Climate change is like a fire.

SQ: White invasion, colonisation, consumerism and a growth addicted
economy has effectively lit a fire on someone else’s land that we cannot
put out. We are all in trouble. The first step for Western people is to lis
ten and to believe what they hear, to recognise that as a society with
foundations in Western science we have great weakness in listening to,
accepting, or learning from other cultural paradigms.

NFJ: In my home town and in my town camp, the first thing I
would like to see is a healthy place for children and families to
live. I want to see proper houses and shade where we live. I'd
put in housing, playgrounds and streets with shade over them,
and plenty of water fountains with solar power to make cold
water on a hot day. Around our town and living areas, we need
little shady rest stops everywhere, and parks with big shady trees,
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so people have somewhere to go to sit down and play when
it’s hot.

SQ: There’s a park in Alice Springs just like this vision, opposite the
Hospital, that offers lawn and shade. In this park there is a 20 ft statue
of McDouall Stuart, erected 7 years ago by the Freemasons to commemo
rate 150 years since his arrival. He stands proud and stern at the west
ern edge of the park, holding a huge bronze rifle as tall as an
Wumpurrarni.

NEJ: There are always Wumpurrarni people in that park,
waiting for their families whilst they are in Hospital. McDouall
Stuart’s standing in that park today, and that is racism right
there. That man, and other Papulanyi who followed him, shot
our people. You cannot see a statue of an Arrernte man standing
in that park holding a spear or woomera [spear thrower], do
you? But Arrernte have been in this country for thousands of
years before McDouall Stuart turned up. People need to see the
true story of this country. We need truth telling. That will help
us heal our trauma.

SQ: The barriers of adaptive change to global warming that racism
throws up are not imagined in towns like Alice Springs, Tennant Creek,
or across the Northern Territory and Australia. The forces of colonisation
continue and institutionalised racism leaves more destruction.

In towns like Tennant Creek, Alice Springs and Katherine in the
Northern Territory, there are families with children living outdoors in
corrugated iron tin sheds, behind windbreaks, in tents, and in poor
quality housing year round, surviving through extreme heat, many
homeless with no chance of getting a climate safe house. Some are even
picked up from their camp and delivered to the air conditioned renal
dialysis centre three times a week.” Doctors prescribe cholesterol
lowering tablets to people who regularly go hungry. Young people suf
fering from diseases like bronchiectasis and rheumatic heart disease
come to the end of their short lives without ever having lived in an
environmentally safe home, a living space that most Australians take
for granted.

The solutions for remote living First Nations people are not Western
biomedical, they are much more obvious than this. Whilst western medi
cine has a place for remote living people, when it comes to climate
change, it has no role and risks distraction from the blatantly obvious
work that urgently needs to be done to prepare.

What needs to urgently happen can be found by asking First Nations
residents of towns and community living areas on town camps on the
fringes of many remote Australian towns what they need to prepare for
longer, hotter summers.

Houses offer environmental shelter to extreme weather events, but
implementation of effective housing policy and programmes since colonisa
tion has been an appalling story. Rates of homelessness in the Northern
Territory far out shadow all other states. Katherine [a town 800 km north
of its neighbouring town Tennant Creek] has a homelessness rate 31 times
the national average.® Housing stock is outrageously inadequate, poorly
designed for the local environment, uninsulated, often profoundly over
crowded. People live in extreme enerqy insecurity, with the cost of electricity
impacting available family income for food and other essentials. Not even
reliable running water can be assumed. A Besser block structure with no
eaves is as good as it gets in Tennant Creek town camps.

NEJ: Before, I used to live in a tin shed [A space literally made of
uninsulated corrugated iron and nothing more, a structure that some
residents still feel lucky to reside in]. But now, that iron, it is too hot,
it is like an oven, you cannot even stand in one now on a
hot day.
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A safe house should fit in with our climate, where we are
from. What I want on a hot day is a fan, a fridge, safe, clean, reli
able water and shade. I'd have a house up on stilts, so the air
could go through, a breeze catcher, I need solar power on the
roof, so I do not have to pay for electricity. That’s all we need.
That'’s all you need when it’s really hot not a tin house.

SQ: Other foundational institutions that are necessary for preparing future
generations for a hotter world, such as education, require much more work
balancing out cultural requirements that empower communities as they see fit.

NFJ: My kids have connections from two First Nations two
sides Alyawarra and Warumungu. I want my children to learn
three worlds from their mother’s side, from their father’s side,
and Papulanyi side [a Western education]. It is really good to
learn their mother’s side, really good to learn their father’s side
[and Western education is important also].

SQ: What is the role of doctors in this complex space that is not west
ern biomedical?

NEJ: Every doctor has got more power than anyone, they have
got more power than me. A doctor has more say, and a stronger
voice, than anyone in our community. We need a Wumpurrarni
voice that is stronger and louder than doctors, and a seat at the
decision making table, to make a healthy future for our children.

We also have our own First Nations science that teaches us
how to live on this Manu [country]. It needs to be acknowledged,
respected, and taught alongside Papulanyi science.

SQ: When it comes to using our collective voice within our own profes
sional domain, an undeniable truth, when it comes to climate change, is
that we are all a part of the problem and the solution. Health care in
Australia emits 7% of the nation’s entire emissions.” Leadership in miti
gating is a powerful statement to the communities from which we all
belong. Green health services and hospitals, powered by clean renewable
enerqy rather than fossil fuels, will help lead green industries. If we do this
and loudly demonstrate our actions and successes, this is a voice that can
potentially reach to the remotest corners of the planet.

But from a remote Indigenous perspective, it all comes down to fierce and
fearless advocacy for climate justice, advocate for an equity that still does not
exist for many people in this country let alone for future generations of chil
dren. And as doctors, we have an absolute obligation to use our privileged
voice, because it Works.

NFJ: Doctors have to help Wumpurrarni shake the bush
make a strong voice. It's same for getting food, like from the
conker berry bush [bush plum], that grows a black berry. You
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put a tarp up underneath, and if you want to eat conker berries
you gotta shake that bush. When you shake the bush, the fruit
hits the ground. That’'s how we get the government and
Papulanyi to listen to us shake the bush till the fruit hits the
ground.

Wumpurrarni are here to protect our families. Every
Wumpurrarni is the same everywhere, and so are Papulanyi.
When it comes to climate change we should all be strong voices
working together for healthy country, healthy communities,
healthy children.
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Climate, housing, energy and Indigenous health:

a call to action

The convergence of excessive heat, poor housing, energy insecurity and chronic disease has

reached critical levels

ost Australians take safe housing and
M uninterrupted electricity for granted. Yet in
remote Indigenous communities, low quality
poorly insulated housing and energy instability
are common.' Most houses require prepaid power
cards, resources are meagre, financial literacy is low,
and people often have to choose between power
and food. New evidence reveals extreme rates of
prepaid electricity meters’ disconnection in these
communities,” making people with chronic diseases
who depend on cool storage and electrical equipment
particularly vulnerable. The convergence of excessive
heat, poor housing, energy insecurity and chronic
disease has reached critical levels in many parts of
northern Australia, and a multisectoral response is
needed to avert catastrophe. Medical professionals
have a key role to play.

The Northern Territory, for example, is experiencing
extreme heat stress (Box 1). The summer of 2019-20
was 4°C above the long term average, and the town of
Katherine, which previously averaged 6 days per year
over 40°C, had 56 such days in 2019.” The year before,
Tennant Creek recorded 28 days above 40°C in one
month,* and Alice Springs recorded its hottest day
since records began.”

Over recent summers it’s been too hot.
Particularly them hot days when the power do
go off, we all get out of the house, we always sit
outside. I normally just sit under the sprinkler or
under the hose, over my head.

Everything’s been dying out here around
Tennant Creek. All the water in the rock holes
went dry. The heat killed animals. Even the
spinifex went black, it looked like it'd been
burnt or poisoned. A lot of them trees around
town, not them native trees but cedar trees and
African mahogany, all them mango trees around
Tennant Creek, all died, nothing left. That heat
would just come too low, the heat wave killed
the whole lot. (Norman Frank Jupurrurla,
Warramungu Elder and dialysis patient from
Tennant Creek)

Around the world it has been shown that chronic
disease and heat stress combine to exacerbate
morbidity and mortality.%” The rate of chronic
diseases in remote communities is high, and many
people depend on heat-sensitive medications such as
insulin. Most medications have recommended storage
temperatures below 30°C, and yet for many this may
be impossible to achieve.

Some people on the outskirts of Tennant Creek
still live in old tin houses and there’s no running
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water, there’s no power, there’s not even a toilet,
not even an old drop toilet. Kids go to school
from there and people go to work ... “You'll end
up getting cooked in that tin house today,” that’s
what we say ... There’s a renal patient out there,
living in a camp, he got renal at the same time
as me and the renal bus go out there, pick him
up in the camp, near his tin shed, take him to
dialysis with me.

The association between health and housing quality

in remote communities is well documented, as is
“health hardware”, such as a functioning refrigerator,
necessary for the practices of healthy living.® It has
been two decades since the last major survey of
Indigenous housing quality, when it was shown that
more than half of remote households did not have a
refrigerator.” It is not known whether this has changed.
Even less well understood is the impact that energy
poverty has on the function of such hardware. For
people experiencing energy poverty, refrigeration

for food and medication, air conditioning, power for
oxygen concentrators, continuous positive airway
pressure machines, home dialysis equipment and so on
become critical concerns. Health care providers need to
be alert to the implications for clinical practice.

Doctors should start asking the question, if
you've got a fridge or not. I reckon that’s what
these doctors think, every Wumpurrarni
[Indigenous person] lives the same as a
whitefella and they‘ve got everything the same.
But not all of us got a fridge. When doctors

put people on insulin and educate them, when
dieticians talk to them and tell them, “You need
to be on insulin”, they don’t ask that question
“Do you have a fridge? Where do you stay?
What kind of condition you live in?”

When the power disconnects because we run
out of money [on a prepaid meter], you have to
hurry up. If you catch it in a few hours, you'll be
lucky, but if I'm out somewhere on the weekend
and it goes off, everything goes off in the fridge.
When I come in late or at night and find that the
power’s been off, everything’s off in the fridge,
so I've had to throw everything out.

Current building codes provide little protection for
residents against environmental harms. The NT
building code legislation has two tiers, with more
rigorous requirements in urban than rural areas.
However, remote houses are outside of these two tiers
and building contractors are not even required to be
registered with the Building Practitioners Board."”

As aresult, many dwellings, particularly older ones,
lack the basics — appropriate passive cooling design,
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structural integrity, insulation in ceiling cavities houses turn into heat caves, much like a car parked
— and poor quality housing fiercely exacerbates in the hot sun. Even if air conditioning is available,
10 energy poverty.' Particularly in areas of Australia cooling poorly designed and uninsulated houses is far
where temperature extremes now extend for months, more expensive than it is for better quality dwellings.
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Because of the much higher energy requirements, just
when the power is needed to keep people safe from
extreme heat, it most often disconnects.”

I'm in a brick house. I'm in an old brick house
still and it’s really hot in that house ... It's really
hot in summertime. When you've got winter,
that brick is really cold. In winter it’s the other
way around, that house of mine.

Beyond building codes, remote communities face
many other structural and institutional barriers to
addressing energy poverty and thermal safety. For
example, the Department of Housing and Community
Development mandates mechanical air conditioning
for houses in the arid region, but only ceiling fans

in the hotter and more humid tropical region."
Furthermore, remote Indigenous communities do not
benefit from energy security protections afforded

the majority of Australians under the National

Energy Retail Rules, which, among other things,
protects customers facing financial hardship.!

Remote Indigenous communities are also locked out
of solutions to energy poverty such as rooftop solar
photovoltaic systems installations.”” There is only one
Indigenous public house in the NT with a rooftop
solar system installed, and negotiations around feed-in
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tariffs and utility support for such solutions have been
lacking (Box 2).

The role of the medical profession

Health care practitioners need to be cognisant of the
direct impacts of heat on their patients’ health and
recognise comorbid conditions and risk factors that
increase vulnerability to heat.” It is equally important
for clinicians to understand people’s access to thermal
safety, capacity to appropriately store medications,
and resources to power essential health infrastructure
such as oxygen concentrators. Explicit inquiry about
housing conditions, the availability of refrigeration and
air conditioning, and how regularly the power turns
off may be particularly revealing.

Beyond individual patient care, the medical profession
can engage with pharmaceutical and health care device
industries to ensure that details of thermal stability

of products are available to clinicians. For example,
although almost all pharmaceuticals’ labelling
mandate storage below 30°C, it is likely that many
products can withstand higher temperatures. On the
other hand, some antibiotics, antidiabetic medications,
antiepileptics and warfarin, which are all medications
regularly prescribed in Indigenous communities, are
known to degrade in the heat."

2 Installation of the first rooftop solar system on a public house in a
remote Indigenous community or town camp, which at the time of
publication remains unconnected 3 months later

In the NT, clinicians need to
understand the thermal stability of
everything they prescribe.

There are also many unknowns
and misconceptions about how to
protect human health from extreme
heat, for instance, air conditioning
and cooling technology may not

be a panacea.”” Therefore, a high
priority is to develop an evidence-
based agenda of heat adaptation
and health, including public health
responses to extreme heat events,
that provides a robust basis for
advocacy and action as we all try to
adapt to a rapidly heating world.

In the context of heat, housing,
energy, and chronic disease,
there is much that health
professionals can advocate for

to reduce structural inequities
that perpetuate Indigenous
peoples’ health risks and relative

3 Remote Indigenous housing mandate

o Every house should be thermally safe.

thermal design and construction.

for people with relevant health vulnerabilities.

* Remote community housing solutions need to be enshrined in community control.

» Every house needs a refrigerator that has uninterrupted electricity supply.
® Existing housing infrastructure needs to be reviewed or retrofitted to ensure tenants are provided with dwellings of appropriate

* Remote communities need the same legislative protections for housing and associated utilities as mainstream Australia.

® Residents with chronic health conditions need culturally appropriate Housing-for-Health Liaison Officers who can assist with
housing induction, negotiate housing repairs or rectification between agencies or trades, quality inspection, basic energy audits, and
rectification processes of a broad range of everyday housing challenges with a “no-wrong-doors” approach.”

o Health care professionals need to have clear processes with electricity providers to ensure secure and uninterrupted energy supply

* Remote Indigenous communities should be economic beneficiaries of renewable energy technology.




disadvantage.'® This begins with health professions
bearing witness to current housing disparities

and their impact on health and safety of remote
community residents. The profession can highlight
the association of housing quality, heat stress and
energy security in relation to demand on health
services so it is given appropriate priority in
government decision making.

In relationship to housing and health, our profession
needs to advocate for strengthening of building
codes and housing standards for remote Indigenous
dwellings (Box 3). Identifying and rectifying
deteriorating infrastructure, reviewing maintenance
standards to ensure dwellings are fit for purpose
into the future, and ensuring appropriate design and
quality construction of new buildings is all of urgent
priority in a warming climate. This includes enhanced
responsiveness of public utilities in the interest of the
health and safety of remote community residents.

You've got to stand strong. If you're going to give
up on them and stop holding them accountable,
they’ll give up on you too and won’t do what they
are supposed to, that’s how they are. If you stop
making noise, they’ll just sit there quietly and do
nothing, they wouldn’t worry and would leave
things broken as they are. They don’t give a damn
about you. The way I see it I've been in my house
for nearly 5years, and I've been trying to get help
with housing and providers coming round, trying
to ask them for help or support or fix plumbing.
I've had to report it over and over and over before
they do anything about it. If I give up, they’ll give
up. But I am not ever going to give up.

And finally, Indigenous leadership at all levels,
from community to state to federal, is fundamental
to ensuring that housing solutions are designed
and controlled by the people who will call

these dwellings home. Health professionals are
well positioned to advocate for Indigenous-led
multisectoral approaches to comprehensively
address the need for healthy and safe living
conditions in a warming climate.

The community needs to be in charge of what
they want done in their housing and how they
want their lifestyle, and be allowed to make the
solutions. Then they can bring that to the table,
to the housing and to the providers. Then it’s not
coming from some government from Canberra,
it’s not coming from some politician. It's coming
from us, it’s coming straight from the horse’s
mouth and straight from the ground, from the
grassroots, that’s where you've got to listen,
from their home.
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