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We acknowledge the Traditional 
Custodians of the land on which 
we all work and live

We acknowledge the Traditional Custodians of the land on which we all 
work and live. 

We recognise their continuing connection to land, water and 
community and pay respects to Elders past, present and emerging. 

This always was, and always will be, Aboriginal Land.
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Reporting back



Plastics in Healthcare

NSW Circular initiative has uncovered a way for NSW hospitals to drive innovation, jobs and circular economy investment in the healthcare 
sector by tackling plastic waste.

Hospitals in NSW are estimated to generate 52,400 tonnes of waste a year - weighing as much as the Sydney Harbour Bridge - which cost 
the NSW Government at least $16M to dispose of

In just three months, more than 80,000 pieces of clinical waste plastic were collected – almost equal to the total amount of plastic food 
packaging collected in litter clean-ups across Australia in 2018-19.

By recycling just 40-60 percent of the clinical waste currently incinerated or landfilled, NSW hospitals could create annual savings equivalent 
to the cost of hiring 40 nurses
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Our public health system creates 
a lot of material loss … 

NSW public health services generates waste volumes equivalent to 
the weight of the Sydney Harbour Bridge each year

… as well as financial costs …

Over $16 million is spent each year in the NSW public health system, 
accounting for 45% of the NSW public sector’s annual waste costs.

Source: NSW Government, based on supplier RFI response data (FY17-18) Source: NSW Government Centralised Analysis System for Performance of 
Energy and Resources • The total for the Stronger Communities cluster 
should be interpreted with caution to the unavailability of waste data from 
several key service areas.
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Waste costs vary considerably across LHDs and across hospitals
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Sources:  NSW Government Centralised Analysis System for Performance of Energy and Resources, NSW 
Health Annual Reports, NSW Circular analysis (accessed 2 Sep 2021)
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… and environmental costs …

Australia’s healthcare system contributes over 7% of the nation’s 
carbon footprint, 90% of which is from the activities of other 
economic sectors that feed into the provision of healthcare services

Australia’s healthcare system carbon footprint

… and a missed opportunity for 
productivity gains

Globally, healthcare practices are actively developing more 
sustainable plastics management as an opportunity to generate 
ongoing savings

Source: Malik et al., 2018, The carbon footprint of Australian health care, The Lancet Planetary Health, 
2: e27-35
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Single use plastics are prevalent in the health system
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Australian medical professionals say... "A lot of the single-use items include 
syringes, kidney dishes, light handles 
made of plastic — and of course all of 
the packaging that the single use 
instruments come in"

“In some cases, the cleaning staff 
noticed that there could be up to 
eight plastic bottles on a patient’s 
bedside – some not even opened – 
but because they were near a 
patient, they needed to be thrown 
out”

"Every operation collects a big bin of 
plastic”

"From an environmental standpoint, 
it's quite devastating”

“One of the big logistical challenges 
was figuring out where to store the 
items we were wanting to recycle”

“And not knowing where it's getting 
processed is the next struggle”

"Our ICU now uses disposable 
bronchoscopes instead of having a 
device that can be cleaned and 
reused, mainly as the repair and 
cleaning costs probably end up 
outweighing the per item use costs" 

"This cost analysis is somewhat 
flawed as it doesn't account for the 
downstream costs."

“From our life cycle assessment 
modelling, the reusable tray cost 
…$0.21 to $0.25 … while the single-use 
tray alone cost ..$0.42 to $0.52 …On 
both financial and environmental 
grounds it appears difficult to justify 
the use of single-use drug trays.”

"The rationale behind a lot of this is 
that it's about trying to reduce or 
minimize the risk of illness or spread 
of disease by using equipment… 
However, there is a very strong 
argument that we have gone over 
the top with this."

"I think it comes down to a matter of 
time and cost. Time is a major factor 
for this, if you speak to sterilizing 
departments."

“Hospitals are busy places and a lot 
of people’s efforts are focused on the 
patients. Making it easier for the 
people working in these 
environments to think about their 
waste and to make it convenient for 
them is critical to reduce costs and 
help the environment.”

"This is an important discussion, 
especially as COVID-19 has shown 
overseas that single-use items, and a 
global supply chain, can lead to 
shortages of equipment"

"There's a lack of interest, support 
and accountability from the 
healthcare sector itself”



Hospital plastics 
supply chains

12



Where do hospital plastics go?

13

General Waste

Clinical Waste

Commingled Waste

Other recycling

• Biggest waste stream, making up ~70% total waste volumes, mostly landfilled
• Plastics can make up 1/3

• Est. ~40-60% non-clinical, potentially recyclable
• ~10% total waste volumes
• Mostly treated incinerated
• Most expensive per kg

• ~20% total waste volumes
• Generally cheapest per kg

• Product stewardship schemes: blue wrap, PVC 
• Social impact reuse/recycling schemes 
• Individually contracted schemes 
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Challenges

RECYCLING INITIATIVES

• Efforts are currently fragmented
• Contamination
• Standardisation
• Education & awareness
• Confidence in recycling outcomes
• Limited collection space
• Already need to separate to many 

different medical waste bins, time 
constraints

• Champions, leaders & people
• Engagement with staff
• Availability of recycling options

REDUCE/REUSE INITIATIVES

• Efforts are currently fragmented
• Education & awareness
• Time
• Champions, leaders & people
• Engagement with staff
• Feasibility of reuse options

PRODUCT DESIGN AND INFORMATION

• Products are made of unknown or 
mixed polymers

• Paper labelling
• Need to meet clinical performance, 

health, safety & value for money 
requirements

PROCUREMENT

• Immediate cost impacts can be a 
challenge in transitioning to more 
sustainable alternatives

• Lack of lifecycle costing/information
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Opportunities

RECYCLING INITIATIVES

• Hospital plastics waste streams 
have potential to be high value 
recyclates

• Potentially high benefits from 
consolidating, standardizing 
collections of high-volume PP and 
PE -> more work needed

• Actions such as leadership signals, 
behavioural interventions and 
engagement can play a big role

REDUCE/REUSE INITIATIVES

• Potential benefits from identifying 
high-volume single-use items and 
trialling reducing or 
reusing/repurposing

• Reduce unnecessary packaging
• Evidence from trials and phase-outs 

in hospital settings already available

PROCUREMENT

• Wider application of lifecycle 
costs/benefits in budgeting and 
procurement

• Medium- to longer-term outlook for 
costs/benefits

• Incentives for sustainable 
procurement savings

PRODUCT DESIGN AND INFORMATION

• Phase out common single-use 
items to more sustainable 
alternatives

• Streamline materials being 
procured to consistent, known and 
easily recyclable plastic types



Frier Bentley
NSW Circular, 
Head of Circular 
Supply Chain Alliances

16



17

Reporting back



Acknowledgements

18



19

St Vincent’s Hospital 
Demonstration Project

Procurement

Currently 100% 
virgin material.
Significant 
offshore 
production 
and supply.

Disposal

Space constrained. 
Procedural design 
and effective 
communication
essential.

Collection

Labour intensive 
manual sorting was 
required to maintain 
an uncontaminated 
waste stream. 
Efficient transport is 
essential to maximise 
the carbon benefits.

Processing

Product design
affected the
quality of
feedstock for
recycling

Re-manufacture

Sourcing 
sufficient 
quantities to 
support 
infrastructure 
investments

New Product

Domestic
manufacturing
containing
recycling 
content
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Summary of outcomes

Polypropylene granules 
made from recycled 
plastic waste has a carbon 
footprint 94% smaller than 
producing PP from virgin 
materials used in Australia 
and travels 19,000km less 
distance 

Recovery rates: 28% LDPE Ampoules; 
11% Polypropylene needle caps 

-94%
CO2 impact

-19k
km

80k 
plastic 
units

1.8m
Plastic 
units

464k
Plastic 
units

Trial period

-17% 
carbon 

footprint

+$55k

205kg

70m
Plastic 
units

NSW 
Health 

estimate

4t 150t

$150k

St Vincent’s 
Darlinghurst 

annual estimate

NSW Health
Estimate

Annual Usage
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Research & Commercial Opportunities

 Transport:  Options to reduce transport costs and carbon

Challenge 1: Mobile granulation and baling systems

Challenge 2: Co-locate granulation, pelletisation

and manufacturing lines

Challenge 3: Innovate the process to eliminate

either granulation or pelletisation

Challenge 4: On-site processing capability to

recycle and manufacture products at hospital sites.

 Behavioural Change:  Customer journeys, education and training

Challenge 5: Customer journey mapping

Challenge 6: Circular economy design in wards for

safe and easy reuse and recycling

Challenge 7: Information and engagement.

 Design:  Reducing waste volume, contamination & handling costs

Challenge 8: Loading docks and waste pathways designed to enable 

uncontaminated clean resource recovery, prevent system pinch 

points and reduce cost

Challenge 9: Loading dock redesign solution for multiple waste 

streams

Challenge 10: Mechanical sorting that can manage small items

Challenge 11: New technology such as blockchain or AI tracking in the 

medical products supply chain for assurance and material type

Challenge 12: An application solution linked to a licensed data feed 

that would identify product materials for consumers to dispose of 

products correctly

Challenge 13: Circular economy product design guidelines.
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Recommendations

Market 
Development  

Extend the circular supply 

chain alliance in hospital 

plastics to other products and 

settings. Develop alliances for 

other sectors and material 

types to build confidence and 

generate solutions at scale.

Design for 
circularity 

Capture opportunities in 

procurement and hospital 

procedures to reduce waste, 

ensure that material thrown 

away is more recyclable and 

create a circular link in the 

supply chain.

Develop 
the tools  

Templates and methods are 

needed for how to implement 

circular economy, generate 

essential data and support 

circular economy behaviour.

Take 
stock 

Conduct a circular economy 

audit of material types used in 

hospitals and review the 

potential to redesign or divert 

waste materials from landfill 

to maximise outcomes.
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Stage two areas of focus: systems

Efficiencies and scale in the 
manufacturing economy 

Waste management pathway 
and logistics design

Procurement of products that 
are recyclable by design and 

contain recycled materials

Systems and communication 
to supports circular economy 

behaviour and decisions
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Stage two: next steps

MOUs are now on foot with Northern 

Sydney and Hunter New England Local 

Health Districts, with more to come.

Allmould Plastics Group was successful in 

securing nearly $180k from the NSW 

Environmental Trust to develop a mobile 

granulator to make hospital plastic 

collection more efficient and less carbon 

intensive.

There are a number of grant opportunities 

underway including the NSW Circular’s 

Challenge Funding Scheme, which will 

contribute to market development.



A/Professor 
Anthony Schembri
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Work with NSW Circular
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Become a 
Circular Leader

Join our Taskforces
Industry, Precincts & Infrastructure 
Taskforce or Finance & Investment 

Register as a Circular 
Expert or Business 
in our website directory

Register your interest in collaborating with us on Phase 2 of this Circular Supply Chain 
Alliance by emailing contact@nswcircular.org.

mailto:contact@nswcircular.org


Q & A
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Thank you
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