Western Australia Office
Telephone +61 8 6389 8699
Email: college.wa@surgeons.org

12 August 2019
Adj. Professor Tarun Weeramanthri
Climate Health WA Inquiry
Via email: climatehealthwa@health.wa.gov.au

Dear Professor Weeramanthri,
RE: Climate Health WA Inquiry
Thank you for the opportunity to provide comment on the consultation paper. As the leading advocate for surgical
standards, professionalism and surgical education in Australia and New Zealand, the Royal Australasian College of
Surgeons (RACS) is committed to taking informed and principled positions on issues of public health at both a state
and federal level.
The effects of climate change are highly likely to have a profound impact on health across the world. Counterintuitively, the health sector itself represents a significant source of pollution and is a major contributor to national
carbon emissions world-wide. While the on-going provision of high quality surgical care and ensuring patient safety
is a paramount consideration for RACS, the provision of this care currently has a high cost on the environment
which subsequently affects the health of the patient.
In order to address this, strong and effective leadership is needed from right across our community, including those
involved in the health sector. Due to the high carbon footprint of operating theatres, surgeons are well placed to
contribute to the implementation of high impact strategies.
RACS recently conducted an extensive review of the available resources and literature, which was used to guide
our position paper on the Environmental Impact of Surgical Practice. Our position highlights how the ‘5Rs’: Reduce,
Reuse, Recycle, Rethink and Research all play an important role in efficient waste reduction strategies, while also
having the added benefit of reducing health care costs. As part of this Inquiry we request that the above position
paper be referred to in conjunction with this letter as part of our response.
We congratulate the Western Australian Government for instigating this important Inquiry, and we thank you for the
opportunity to provide our comments. We would be pleased to participate as part of a forum if required.
I look forward to hearing about the next steps and any findings that come from this Inquiry.

Yours Sincerely,

Mary Theophilus
WA Chair

College of Surgeons of Australia and New Zealand ABN 29 004 167 766
184 Hampden Road, Nedlands WA 6009, Australia
Telephone: +61 8 6389 8699 Email: college.wa@surgeons.org
Website: www.surgeons.org

Environmental Impact of Surgical
Practice
INTRODUCTION
There is clear evidence that human activity is contributing to a rapid change in the earth’s climate. 1 Since
the late 19th century, the planet’s average surface temperature has been observed to have risen by about
1.1oC. 2 Much of this change has occurred in the past four decades, with the five warmest years on record
all occurring since 2010. 3 Without immediate and drastic action, it is predicted that by the end of the 21st
Century the average global temperature will have risen by between 2–4oC relative to the year 2000. 4
Recognising the impact that a warming climate will have, the first Lancet Climate Change Commission
stated in 2009 that “climate change is the biggest global health threat of the 21st century”. 5 Already,
damage to the environment indicates that there will be an inevitable rise of the global average
temperature over the next century. In order to avoid a rise beyond 2oC, and to limit the worst effects of
climate change, strong leadership and a commitment to reducing emissions is needed.
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RACS POSITION
Mitigate the impact of surgical practice
The Lancet Commission on Climate and Health has called for the health-care community to take a
leadership role in advocating for emissions reductions, and to critically examine its own activities with
respect to their effects on human and environmental health. 6 Due to the high carbon footprint of
operating theatres, surgeons are well placed to contribute to the implementation of high impact
strategies.
Recommendations
RACS supports the call of the Lancet Commission on Climate and Health for the health community to
take a leadership role in advocating for emissions reductions. RACS recommends surgeons and
hospitals consider the principles of effective waste management to take suitable steps to reduce the
impact of surgery on the environment.
One suggested approach is to implement initiatives underpinned by the 5 Rs:
•
•
•
•
•

Reduce
Reuse
Recycle
Rethink
Research
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BACKGROUND
The effects of climate change are highly likely to have a profound impact on health across the world.
Counter-intuitively, the health sector itself represents a significant source of pollution and is a major
contributor to national carbon emissions world-wide. While the on-going provision of high quality surgical
care and ensuring patient safety is a paramount consideration for RACS, the provision of this care
currently has a high cost on the environment which subsequently affects the health of the patient.

REDUCING THE IMPACT OF SURGICAL PRACTICE ON THE ENVIRONMENT
The delivery of health care has a considerable carbon footprint. A study published in 2018 estimated that
health care in Australia contributes to 7% of the entire country’s CO2e emissions, with around half of this
contribution coming from hospitals alone. 7 While no equivalent study has been conducted in New
Zealand, it is likely that the figure is similar. Comparable findings have been made with regards to health
care in the United States (10%) 8 and in England (4%) 9.
Surgical practice in particular has a large impact on the environment. Although occupying only a relatively
small physical portion of a hospital, operating theatres produce around 20%-30% of an institution’s
waste. 10 As this waste often needs to also undergo high-energy processing before it is safe for disposal,
operating theatres, along with their heating, ventilation and air conditioning requirements, are estimated to
be between three to six times more energy intensive than the rest of the hospital. 11
Anaesthetic gases, many of which are ozone-depleting, 12 also contribute significantly to the carbon
footprint of the operating theatre. 13 As only 5%-20% of anaesthetic gases are metabolised by patients,
without recovery systems, the majority of remaining gases are released into the atmosphere. These
gases can have a global warming potential over 2000 times that of carbon dioxide. 14
Due to being one of the most resource-intensive areas of the hospital, strategies which target the
operating theatre have the potential to have the highest impact within the health-care industry. 15 However,
it is essential that initiatives which reduce the impact that surgical practice has on the environment do not
compromise patient safety or quality of care.
Research conducted by Smith and Maddern (2014) on surgery and climate change proposed that the
impact of anaesthetic gases on the environment could be mitigated by a combined strategy of reducing,
reusing and recycling. 16 These basic principles of waste minimisation can also be effectively applied to
wider operating theatre, and represent a straight-forward means of reducing the environmental impact of
surgical practice. A 2012 analysis on the environmental impact of operating theatres in Canada by
Kagoma Y. et al (2012) also proposed an efficient waste management approach, summarising as the
5Rs: Reduce, Reuse, Recycle, Rethink, and Research. 17 The basic principles of this approach are
outlined below.
Reduce
The central concept of initiatives which aim to reduce surgical waste is to avoid using resources which
are not needed to ensure patient or staff safety. This can include reducing electrical expenditure by
turning off machines when they are not needed, reformulating OR kits to reduce overage, and
switching to hard metal cases to reduce blue sterile wrap usage.
Proper waste segregation also plays a large role in reducing resource use. Compared with normal
solid waste, biohazard or regulated medical waste requires high energy processing, and is estimated
to cost up to eight times that of normal solid waste. 18 The improper segregation of waste can increase
the amount that undergoes high energy processing, with some studies suggesting that up to 92% of a
hospital’s biohazard waste may be nonhazardous. 19
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Reuse
Single use, disposable products, may be preferred over re-usable alternatives for sterilisation, infection
control, or cost purposes. However, single use items and their packaging contribute to a considerable
proportion of operating room waste and have a significant carbon footprint over their life-cycle, from
manufacture through to disposal.
Compared by their up-front cost, reusable products are an expensive alternative to disposable
products. When the whole life-cycle of these products are compared, including supply chain and waste
disposal costs, reusable items are not only more environmentally friendly, but have a cost benefit over
disposable items.
Recycle
Surgical procedures produce large volumes of plastic waste in addition to cardboard and paper, much
of which can be easily recycled. Expanding on waste segregation principles, recycling in the operating
theatre can reduce the amount of waste that undergoes high energy processing or is dumped in
landfills.
Rethink
Many initiatives which aim to reduce the impact of surgical practice on the environment will require
small changes to how staff perform their roles and how surgical departments operate, which may be
seen as adding additional layers of complexity to procedures. As such, some of the largest obstacles
to their implementation will be social, logistical and institutional barriers. Rethinking how surgical care
is provided will be required at departmental, institutional, and at national levels. Professional bodies
such as RACS also have a large role to play in rethinking how surgical care can minimise its impact on
the environment.
Research
On-going, evidence based research into the environmental impact of surgical practice is needed, both
to measure the effects that the provision of health care has on the environment, and to further develop
technologies and practices to mitigate this impact. Although recent studies have estimated the impact
20
of the Australian health sector on the environment, no such research has been conducted for New
Zealand. Research into the environmental impact of particular procedures, life cycle analyses and cost
comparisons of materials, and the on-going development of devices which can maintain quality of care
while minimising the environmental impact of the operating theatre are also needed.

Alongside reducing the carbon footprint of the operating room, efficient waste reduction strategies have
the added benefit of lowering health care costs, and if implemented carefully, can do so without
compromising the quality of patient care. In turn, the reduction of the operating theatre’s carbon footprint
also contributes to improving population health. 21 Efforts to develop more efficient, or “green”, operating
theatres may therefore be viewed as delivering higher quality health care. Recognising this potential, a
Lancet study in 2009 observed that “tackling climate change could be the greatest global health
opportunity of the 21st century”. 22
Over the past decade, many hospitals have already developed initiatives aimed at limiting the impact that
their institutions have on the environment. Based on best practices, initiatives such as Greening the
Operating Room have developed a tool to guide health professionals who wish to implement green
initiatives in their department. 23 This includes case study examples, step-by-step practical advice and
checklists designed to make the transformation to a green operating theatre simple and effective.

Approved by:
Governance & Advocacy Committee
Document owner:
Director, Relationships & Advocacy

Version: 1

Approval date: February 2018

Review date: February 2021

Reference number: REL-GOV-037

REFERENCES
1

Intergovernmental Panel on Climate Change. Climate Change 2013: The Physical Science Basis.
https://www.ipcc.ch/report/ar5/wg1/ (accessed 20 December 2017).
2
Costello A, Abbas M, Allen A, et al. Managing the health effects of climate change: The Lancet 2009; 373: 1693–
733
3
National Aeronautics and Space Administration. Long-Term Warming Trend Continued in 2017.
https://www.giss.nasa.gov/research/news/20180118/ (accessed 23 January 2018).
4
Pachuari RK, Allen MR, Barros, VR et al. Climate change 2014: synthesis report. Contribution of working groups I, II
and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. Intergovernmental Panel
on Climate Change, Geneva; 2014.
5
Costello, A, Abbas, M, Allen, A et al. Managing the health effects of climate change: Lancet and University College
London Institute for Global Health Commission. Lancet. 2009; 373: 1693–1733.
6
Watts N et al. Health and climate change: policy responses to protect public health. The Lancet 2015; 386(6): 18611914.
7
Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of Australian health care. Lancet Plant Health 2018;
2: e27-35.
8
Eckelman M, Sherman J. Environmental Impacts of the U.S. Health Care System and Effects on Public
Health. PLoS One 2016; 11(6).
9
Sustainable Development Unit, UK National Health Service. Carbon Footprint Update for the NHS in England 2015.
http://www.sduhealth.org.uk/documents/publications/2016/Carbon_Footprint_summary_NHS_update_2015_final_v2.
pdf (accessed 4 January 2018).
10
Kwakye G, Brat G, Makary M. Green Surgical Practices for Health Care. Arch Surg 2011; 146(2).
11
MacNeill A, Lillywhite R, Brown C. The impact of surgery on global climate: a carbon footprinting study of operting
theatres in three health systems. Lancet Planet Health 2017; 1(9): e381-88.
12
Logan M, Farmer J. Anaesthesia and the Ozone Layer. British Journal of Anaesthesia 1989; 63: 645-647.
13
MacNeill A, Lillywhite R, Brown C. The impact of surgery on global climate: a carbon footprinting study of operting
theatres in three health systems. Lancet Planet Health 2017; 1(9): e381-88.
14
Kagoma Y, Stall N, Rubinstein E, Naudie D. People, plant and profits: the care for greening operating rooms.
CMAJ 2012; 184(17): 1905-11.
15
MacNeill A (2017).
16
Smith J, Maddern G. Influence of Climate Change on the Practice of Surgery: The Scientific and Public Policy
Implications, 1 ed. Lewiston, NY: Edwin Mellen Press; 2015, at 97.
17
Kagoma Y, Stall N, Rubinstein E, Naudie D. People, plant and profits: the care for greening operating rooms.
CMAJ 2012; 184(17): 1905-11.
18
Kagoma Y, Stall N, Rubinstein E, Naudie D. People, plant and profits: the care for greening operating rooms.
CMAJ 2012; 184(17): 1905-11.
19
Laustsen G. Reduce–recycle–reuse: guidelines for promoting perioperative waste management. AORN J 2007; 85:
717-22.
20
Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of Australian health care. Lancet Plant Health
2018; 2: e27-35.
21
Haines A, Dora C. How the low carbon economy can improve health. BMJ 2012; 344: e1018
22
Watts N et al. Health and climate change: policy responses to protect public health. The Lancet 2015; 386(6):
1861-1914.
23
Practice Greenhealth. Greening the Operating Room. https://practicegreenhealth.org/initiatives/greening-operatingroom/guidance-documents/guidance-documents (accessed 30 January 2018).

Approved by:
Governance & Advocacy Committee
Document owner:
Director, Relationships & Advocacy

Version: 1

Approval date: February 2018

Review date: February 2021

Reference number: REL-GOV-037

