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Carbon hotspots in HSC

Sustainable development unit.  Reducing the use of natural resources in health and social care. 2018 report.  Available at 
https://www.sduhealth.org.uk/documents/Policy%20and%20strategy/20180912_Health_and_Social_Care_NRF_web.pdf

https://www.sduhealth.org.uk/documents/Policy%20and%20strategy/20180912_Health_and_Social_Care_NRF_web.pdf


NHS long term plan

https://www.longtermplan.nhs.uk/online-version/

https://www.longtermplan.nhs.uk/online-version/


2019 GPAS chapters

https://www.rcoa.ac.uk/gpas/chapter-1

https://www.rcoa.ac.uk/gpas/chapter-1


Focus on sustainability: Reducing 

our carbon footprint through 

inhalational agents 



Anaesthetic Gases

Agent Atmospheric 

lifetime 

(years)

GWP100 MAC value 

%

1 MAC hour 

anaesthetic* 

(KgCO2e)

Distance 

Travelled/hr 

(Km/h)

Sevoflurane 1.1 130 2 0.6 2

Isoflurane 3.2 510 1 1.2 4

Desflurane 14 2540 6 33.5 108

Nitrous Oxide 110 310 105 n/a n/a

Flow rate of 0.5L/min with FiO2 0.4 and O2/air carrier gas admixture.  Value inclusive of CO2e for O2

https://play.google.com/store/apps/details?id=com.sleekwater.anaesthesia&hl=en_GB

https://apps.apple.com/gb/app/anaesthetic-impact-calculator/id1070999985

https://play.google.com/store/apps/details?id=com.sleekwater.anaesthesia&hl=en_GB
https://apps.apple.com/gb/app/anaesthetic-impact-calculator/id1070999985


Data collection

• Volumes (litres) of liquid volatile agents issued

• Medical gas delivery (N2O and Entonox)

• Spot check/interrogation of anaesthetic 

machine logbooks

– Medical gas use (Air, O2 and N2O)

– Volatile consumption and uptake

– Total time per case



Calculating carbon emissions
Agent Vol/unit (L) Density 

(Kg/L)

No. units 

used

GWP100 KgCO2e

Isoflurane .250 x 1.496 x x 510 =

Sevoflurane .250 x 1.52 x x 130 =

Desflurane .240 x 1.456 x x 2540 =

Mass (Kg)

N2O E size 3.4 ---------------- x x 298 =

N2O G size 17 ---------------- x x 298 =

N2O J size 34 ---------------- x x 298 =

Entonox x 0.58 x x 298

Pierce JMT. The environment, the gas bill and the route to sustainable anaesthesia. 

RCoA Bull 2013;82:39-41.  Available at: 

https://www.rcoa.ac.uk/sites/default/files/documents/2019-09/Bulletin82-Nov2013-

Pages39-41.pdf

https://www.rcoa.ac.uk/sites/default/files/documents/2019-09/Bulletin82-Nov2013-Pages39-41.pdf


Calculating volatile efficiency ratios

• Volumes of liquid anaesthetic agent

• Semi-closed breathing systems

• Consumption per case Vs uptake by patient

• Audit standards previously described

– <3 for procedures less than an hour

– <2 for procedures over an hour

Laws D. The volatile consumption: uptake ratio as a measure of the efficiency of a semi-

closed circle breathing system usage. Anaesthesia 2011;66:749. Available at: 

https://associationofanaesthetists-

publications.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2044.2011.06797.x

https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2044.2011.06797.x


Interventions to reduce emissions and 

enhance efficiency
• Educate staff

• Reduce and remove blue gases

• Advocate use of low flow anaesthesia 

• Target high use areas

• Engage in discussions with anaesthetic machine 
suppliers

• Meet with budget holders and strike agreement for 
retaining savings made within departmental budget

• Explore perceived and actual barriers to use of 
alternative anaesthetic techniques



Focus on sustainability: Are you 

wasting your waste? 



Waste segregation – best practice

• Operating theatre waste streams 

– Mixed recycling

– Non contaminated domestic waste

– Microwave/steam treated clinical waste

– Incinerated waste including drug residues

– Anaesthetic room steel single use items



Data collection

• Current waste practices

• Different waste stream use
– Weight of bags/time period

– Disposal costs

• Spot check: appropriate segregation?

• Number and location of waste receptacles

• Survey healthcare professionals knowledge of 
correct waste disposal techniques



The 6 R’s

• Refuse

• Reduce

• Reuse

• Recycle

• Recovery

• Rethink (disposal)

https://assets.publishing.service.gov.uk/government/

uploads/system/uploads/attachment_data/file/6940

3/pb13530-waste-hierarchy-guidance.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69403/pb13530-waste-hierarchy-guidance.pdf


Thanks for listening
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mailto:cathy.lawson2@nhs.net

