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How to measure environmental impact

Carbon Foot printing
A carbon footprint is the total amount of greenhouse gases (GHG) emitted by a given process or activity. They are expressed in “carbon dioxide equivalents” (CO2e) as different greenhouse gases have different global warming potentials.

	Carbon footprint (kgCO2e)  =   resource use (unit)   x   emissions factor (kgCO2e/unit)



Emissions factors with links to sources can be found in the Appendix of the Centre for Sustainable Healthcare’s Measuring Environmental Impact document.
They are commonly expressed per kg of equipment (kgCO2e/kg) or per £ spent (kgCO2e/£). The emissions factors from Greener NHS and Rizan et al.’s papers include the emissions from both manufacture and transport.
For single use items, in addition to calculating the carbon footprint of an item, don’t forget to calculate the emissions from disposing of the equipment.


	Emissions from manufacture (+ transport)   +   waste disposal   =   total carbon footprint



For example, the carbon footprint of twenty 10ml syringes using their cost:
	(20 x £0.04 x 0.46kgCO2e/£)   +   (20 x 0.007kg/1,000 x 1074kgCO2e/tonne)   =   0.518kgCO2e


(no of syringes x cost of one syringe (£) x emissions factor for medical equipment (kgCO2e/£))
+
(no of syringes x weight(kg) of one syringe / 1000 (tonnes) x emissions factor for incineration (kgCO2e/ tonne))

	Resource
	Total use
	x Emissions factor
	= CO2 equivalents

	Medications (£)
	£5
	0.581 kgCO2e / £
	= 5 x 0.581
= 2.905 kgCO2e

	Medical equipment (£)
	£10
	0.617 kgCO2e / £
	= 10 x 0.617
= 6.17 kgCO2e

	Unmedicated dressings (£)
	£2
	0.617 kgCO2e / £
	= 2 x 0.617
= 1.234 kgCO2e

	Domestic waste (kg)
	0.5 kg
	172 kgCO2e / tonne
	= 0.5/1000 x 172
= 0.086 kgCO2e

	Non-infectious clinical waste (kg)
	2 kg
	569 kgCO2e / tonne
	= 2/1000 x 569
= 1.138 kgCO2e

	Energy (kWh)
	0.25 kWh
	0.25485 kgCO2e / kWh
	= 0.25 x 0.25485
= 0.0637125 kgCO2e

	Travel by car – staff, patients (miles)
	15 miles
	0.33994 kgCO2e / mile
	= 15 x 0.33994
= 5.0991 kgCO2e

	
	
	Total
	16.70 kgCO2e




Non-carbon impacts
Whilst carbon footprints are very useful for assessing the impact of our activities on global warming, there are many other important environmental impacts to consider. 
	Impact
	Could this be avoided or reduced?

	Air pollution
	

	Deforestation, landscape degradation, loss of biodiversity
	

	Depletion of scarce resources e.g. water, energy, metals, fossil fuels
	

	Water pollution with toxic chemicals entering the environment, bioaccumulation
	

	Plastic pollution
	














Understanding CO2 equivalents
To put CO2 equivalents into perspective, How Bad Are Bananas by Mike Berners-Lee has the carbon footprint of lots of everyday items and activities including:
A black coffee = 87g CO2e
A large oat milk latte = 288g CO2e
A large cow’s milk latte = 552g CO2e
Driving one mile in an average UK car = 340g CO2e (from gov.uk emissions factors 2025)
A bottle of French wine = 1.3kg CO2e
A pair of jeans = 19kg CO2e
Leaving a 5W energy efficient lightbulb on for one year = 15kg CO2e
Leaving a 100W incandescent lightbulb on for one year = 300kg CO2e
A week’s food shopping (average diet, including meat and air freighted food) = 88kg CO2e
A week’s food shopping (average vegetarian) = 46kg CO2e
A week’s food shopping (vegan. No airfreight, no waste) = 17kg CO2e
A 50L tank of petrol = 173kg CO2e
A return economy class flight from London to Hong Kong = 3.5 tonnes CO2e
A first class return flight from London to Hong Kong = 13.9 tonnes CO2e
The annual footprint of an average Briton = 13 tonnes CO2e
The annual footprint of a world average person = 7 tonnes CO2e

Commonly used emissions factors
  - from the Centre for Sustainable Healthcare’s Environmental Outcomes: Carbon Footprinting document which they update as new emissions factors are released. This condensed list was updated in July 2025.

	Item
	Emissions factor

	Medical supplies
Source: Greener NHS Knowledge Hub - eClass to SIC mapping
	Pharmaceuticals and blood products
	0.581 kgCO2e / £

	
	Non-electrical medical consumables / equipment
	0.617 kgCO2e / £

	
	Electrical medical equipment
	0.404 kgCO2e / £

	
	Unmedicated dressings
	0.617 kgCO2e / £

	
	Medicated dressings
	0.581 kgCO2e / £

	
	Continence and sanitary products
	0.756 kgCO2e / £

	
	Lab chemical products
	1.338 kgCO2e / £

	
	Staff clothing e.g. uniform
	0.738 kgCO2e / £

	
	Theatre wear
	0.617 kgCO2e / £

	
	Dietetic food
	0.725 kgCO2e / £

	
	Paper and stationary
	0.756 kgCO2e / £

	
	Computer hardware and software
	0.404 kgCO2e / £

	Metered dose inhalers Wilkinson et al. Low global warming inhalers
	Large volume inhaler e.g. Ventolin
	24 kgCO2e / inhaler

	
	Small volume inhaler e.g. Salamol
	10 kgCO2e / inhaler

	
	Dry Powder inhaler
	< 1 kgCO2e / inhaler

	PPE
Rizan et al. Environmental impact of PPE
	Single glove (non-sterile)
	0.026 kgCO2e / item

	
	Type IIR surgical mask
	0.02 kgCO2e

	
	FFP respirator (cup fit / duckbill)
	0.125 / 0.076 kgCO2e / item

	
	Face shield
	0.231 kgCO2e / item

	
	Apron
	0.065 kgCO2e / item

	
	Single-use gown
	0.905 kgCO2e / item

	Travel
Government emission factors for greenhouse gas reporting 2025 (includes well-to-tank emissions)
	Bus (local, not London)
	0.15699 kgCO2e / passenger.km

	
	Car (unknown fuel)
	0.33994 kgCO2e / mile

	
	Train (national rail)
	0.04443 kgCO2e / passenger.km

	
	Taxi
	0.18558 kgCO2e / passenger.km

	Energy and water use
Government emission factors for greenhouse gas reporting 2025
	Electricity use (UK)
	0.25485 kgCO2e / kWh

	
	Natural gas
	0.21317 kgCO2e / kWh

	
	Water use
	362.17705 kgCO2e / million litres
= 0.36218 kgCO2e / m3

	Waste disposal
Rizan et al. The carbon footprint of waste streams in a UK hospital
	Recycling (including reusable instruments and surgical linens)
	21 kgCO2e / tonnes

	
	Dry mixed recycling, domestic waste (low temp incineration with energy for waste)
	172 kgCO2e / tonne


	
	Non-infectious clinical waste (low temp incineration with energy for waste)
	249 kgCO2e

	
	Infectious waste (autoclave decontamination plus low temp incineration with energy for waste)
	569 kgCO2e / tonne

	
	Clinical waste, sharps, anatomical waste, medicinal waste (high temp incineration)
	1074 kgCO2e /tonne

	Units of healthcare activity (excludes travel)
Sustainable Development Unit (SDU) carbon footprints of various units of healthcare activity | CSH Networks (sustainablehealthcare.org.uk)
	Inpatient bed day – low-intensity ward
	37.9 kgCO2e/ bed day

	
	Inpatient bed day – high-intensity ward
	89.5 kgCO2e/ bed day


	
	A&E (emergency department) visit
	13.8 kgCO2e

	
	Surgical procedure (66 minutes)
	35.1 kgCO2e

	
	Community visit
	23 kgCO2e

	Units of healthcare activity (includes travel)
https://www.pssru.ac.uk/project-pages/unit-costs/unit-costs-2019/
	GP appointment
	9.9 kgCO2e 

	
	GP home visit
	9 kgCO2e

	
	GP telephone consultation
	0.05 kgCO2e

	
	Acute outpatient appointment (face to face)
	22 kgCO2e

	
	Acute outpatient telephone appointment
	0.1 kgCO2e

	
	Acute day case
	124 kgCO2e

	
	Elective inpatient stay
*use this factor when the number
  of bed days is unknown
	618 kgCO2e

	
	Non-elective inpatient stays (long stays)
*use this factor when the number
  of bed days is unknown
	503 kgCO2e

	
	Non-elective inpatient stays (short stays)
*use this factor when the number
  of bed days is unknown
	126 kgCO2e


 

Document created from resources produced by the Centre for Sustainable Healthcare and their susQI resources. 
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