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What will we cover? 
 

1.Climate science -  briefly 
 

2.Impact of climate change on healthcare 
 

3.Impact of healthcare on climate change 
 

4.What can you do about it personally? 
 

5.What can we do about it as medical physicists? 
a.IPEM Env Sus Group 
b.Carbon footprinting 

 
6.Summary 

 
7.Time for questions and discussion 
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Introduction – climate science 

Adapted from IPCC, 2018. 

Climate 
models of 
the different 
scenarios 
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Adapted from IPCC, 2018. 

Introduction – climate science 
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Positive feedback loops: 
 

 Melting ice  reduces albedo  decreases reflected sunlight  heats up the area 
 
   

 Melting permafrost  releases trapped methane gas  increase in temperature 
  

 
 Increase extreme weather  more air conditioning/heating  increased CO2  increase in 
 temperature 
 
 

Negative feedback loops: 
 
 A warmer climate  more water vapour  increase in cloudiness  reducing the sunlight   less 
 heat absorbed  slow the increased warming. 
 
  A warmer climate  more water vapour  increase in precipitation  more water vapour  
 increase in plant growth  removing carbon dioxide from the atmosphere. 
 https://climate.nasa.gov/nasa_science/science/ 

https://www.pnas.org/content/115/33/8252  

Introduction – climate science 

https://climate.nasa.gov/nasa_science/science/
https://climate.nasa.gov/nasa_science/science/
https://www.pnas.org/content/115/33/8252
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https://www.globalcarbonproject.org/ca
rbonbudget/index.htm 

Introduction – climate science 
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Introduction – climate science 

By end of May daily carbon emissions were only 5% 
lower on average globally than in 2019 
 
And we need to be back to more like 1990s levels 

https://www.icos-cp.eu/gcp-covid19 
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Climate change – extreme weather 
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https://noharm-global.org/sites/default/files/documents-
files/5961/HealthCaresClimateFootprint_090619.pdf 

 

Dr. Margaret Chan, DG of WHO:  
“For public health, climate change is the defining issue for the 21st century… The 
evidence is there, and it is compelling. Here is my strong view: climate change, 
and all of its dire consequences for health, should be at centre-stage, right now, 
whenever talk turns to the future of human civilizations. After all, that's what's at 
stake.”  
15th September 2014  

Impact on Healthcare 
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https://noharm-global.org/sites/default/files/documents-
files/5961/HealthCaresClimateFootprint_090619.pdf 

 

Heat waves → deaths due to dehydration, cardiovascular and other diseases.  
 
Extreme weather (inc. severe storms and fires) → reduce availability of clean 
food and water, damage infrastructure and strain emergency and healthcare 
services.  
 
Animals displaced from their natural habitats (or habitats are invaded by human 
activity) →  diseases carried by insects or other animals will spread. 
 
Reduced accesses to clean water increase → incidence of waterborne diseases 
 
Increased emissions (inc fine particulate) → rise in respiratory and cardiovascular 
diseases and cancer risk.  

Impact on Health 
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https://noharm-global.org/sites/default/files/documents-files/5961/HealthCaresClimateFootprint_090619.pdf and 
https://www.theguardian.com/society/2019/sep/18/hospitals-planet-health-anaesthetic-gases-electric-ambulances-
dialysis-nhs-carbon-footprint  

5.4% of UK Carbon footprint = equivalent to the 
greenhouse gas emissions of 11 coal-fired power 
stations 
 
~  aviation, and agriculture, forestry and land use in 
the UK (each 6.5%)  

Healthcare footprint 
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Healthcare footprint 

Carbon footprint projections 
for NHS England – from 2008 
to 2050.  
 
The red dotted line - explains 
how carbon emissions would 
increase if we did nothing. 
 
Estimated that 1 in 20 road 
miles is related to the NHS 
 
 
~ 25% is still “innovation” 
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Healthcare footprint 

Procurement is very important 
as it makes up the majority of 
the footprint of the NHS 
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So what can you do about it? 
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It is important to understand the context in which we are discussing 
environmental sustainability: 
 
We: 
 
Live in the UK - with 7th highest GDP in the world 
 
 
Have gained a lot from starting the industrial revolution – used carbon 
to develop 
 
Are scientifically literate and good problem solvers 
 
Have (reasonably) well paid professional jobs (or are training for them) -  
if we don’t push for env sus it who will? – comfortable enough to be 
able to care 
 
Worlds richest 1% cause double the C02e of the poorest 50% of the 
population (Oxfam study) 
 
 
 
 
 

Check our privilege  
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Manchester to Amsterdam = 0.15 tCO2e 

Manchester to Barcelona = 0.43 tCO2e 
Manchester to New York = 1.61 tCO2e 

 

CO2 budget per capita is estimated ~ 1.6 tonnes 
per year to keep the global temperature rise 
within 2°C 

What can you do? 

The world has ~ a 
billion dogs and 
several hundred 
million cats. 
 
Cats - estimated to 
kill between 1.3 
and 4 billion birds 
and between 6.2 
and 22.3 billion 
mammals each 
year. 
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ESTRO 2020 
 
Manchester to Vienna = 1,130 miles (1,820 km) 

 
Return flight to Vienna (direct) = 0.44 tCO2e 

 
Return train to Vienna = 0.02 tCO2e 
 

Going once every 22 years by plane = going every 
year by train 
 
Online in the end – very low CO2e 

 

What can you do? – An example 

https://www.thetrainline.com/trains/europe 
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What can you do? 

Read this book  

Preferably buy it used from: 
 
https://www.alibris.co.uk/ 
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What can you do? 

Some Carbon footprint examples: 
 
1. The UK – 862 million tonnes CO2 per year 

 
 

2. A University (~ a hospital?) – 72,000 tCO2 

per year  
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What can you do? 

Some Carbon footprint examples: 
 
3. A heart bypass – 1.1 tCO2 

 = to 2 return flights London to Madrid  
 

 
4. A computer and using it  
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126 kgCO2e in a 4x4 

0.45 kgCO2e recycled paper 

What can you do? 

50 times lower footprint 
than a letter.  
Rebound effect – send 
more emails that we do 
letters 

A: 
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- 160 kg of CO2 per person in the UK on consumption of clothing 
 

- Average age of an item of clothing in the UK is 2.2 years* 
 

- Be aware of what you buy and from who. 
 

- Your choices as a consumer and voter/citizen are important.  
 

*http://www.wrap.org.uk/content/clothing-waste-prevention 

What can you do? 
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What can you do? 

Read this book  
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- These are all personal things that we can do 
 

- Often people have done a lot of these 
 

- The next thing we need to change is our workplaces and our 
organisations 
 

- A lot of the personal things can be translated to work (its just 
harder) 
 

→ So we started the IPEM Environmental Sustainability Group 
 

*http://www.wrap.org.uk/content/clothing-waste-prevention 

What can we do? 
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What can we do? 
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IPEM Environmental Sustainability Group 

Started in February 2020 
 
Key aims: 
• Promote environmental sustainability to and within medical physics and engineering 

 
• Engage and support members on environmental sustainability 

 
• Advise IPEM Trustees on environmental sustainability 

 
• Engage with others, including manufacturers and funding bodies, nationally and internationally on 

environmental sustainability 
 
https://www.ipem.ac.uk/AboutIPEM/SpecialInterestGroups/EnvironmentalSustainabilityGroup.aspx 
 

https://www.ipem.ac.uk/AboutIPEM/SpecialInterestGroups/EnvironmentalSustainabilityGroup.aspx
https://www.ipem.ac.uk/AboutIPEM/SpecialInterestGroups/EnvironmentalSustainabilityGroup.aspx
https://www.ipem.ac.uk/AboutIPEM/SpecialInterestGroups/EnvironmentalSustainabilityGroup.aspx
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IPEM Environmental Sustainability Group 

First achievements:  
 
• Environmental sustainability survey conducted 

 
• Environmental sustainability session at MPEC 2020 

 
• Introduction to Env Sus at STP induction day/HSST lectures 
 
• SCOPE article in March 2021 issue* 

 
• Setting up carbon footprinting projects 

*https://www.ipem.ac.uk/ScientificJournalsPublications/SCOPE/E-SCOPE.aspx 
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Results 

Responses from 189 people! 



14th May 2021 

Results 

What change would you most like to see in 
your workplace in the next 5 years? (Free text 
response) 
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Result -  of MPEC Online feedback 
+ More accessible to people that 
can’t normally go to conferences 
+ Cheaper for departments 
+ Can invite more speakers from 
further a field  
+ Reduces carbon footprint 
+ Easier to see slides and hear 
speaker 
 
- Less options to chat to colleagues 
and to network 
- Potentially harder to get Study 
Leave/protected time 

N=38 
Or alternate? 2 years 
online then 3rd yr f-2-f? 
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Carbon Footprinting – introduction 

• Use a CO2 footprint as a measure of impact on climate change 
 

• 7 greenhouse gasses considered: 
1. CO2 – directly responsible for 86% UK’s total climate impact 
2. Methane - is 25 times more potent per kg than CO2 (responsible for 7% UK’s climate 

impact) 
3. Nitrous oxide – is around 300 x CO2 (responsible for 6% UK’s climate impact) 

[anesthetic and analgesic]  
4. Hydrofluorocarbons (HFCs) = 560 – 12,100 x CO2 depending on type of HFC 
5. Perfluorocarbons (PCFs) = 6000 – 7,400 x CO2  
6. Sulphur hexafluoride (SF6) = 22,800 x CO2  [used in linacs] 

7. Nitrogen trifluoride (NF3) = 17,200 x CO2  

 
all converted to CO2 and called CO2 e 
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Carbon Footprinting – introduction 

• Two approaches to carbon footprinting: 
 
1. Top down (cost to CO2e footprint) – emissions factors applied to spend 

+ includes everything 
+ simple approach 
- Doesn’t identify specific hotspots 
- Reliant on emissions factors being published 

 
2. Bottom up – emissions factors applied to components of a process or product  

+ identifies specific items/processes that have a big footprint 
+ less reliant on emissions factors 
- time consuming to do 
- easy to miss out important bits of process 

 

BEIS/DEFRA database 
 
 
Inventory of Carbon 
Energy (ICE) database   
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Carbon Footprinting – introduction 
Estimate what the CO2e footprint of a face-to-face conference vs an online conference 

Face to face conference 
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Carbon Footprinting – introduction 
Estimate what the CO2e footprint of a face-to-face conference vs an online conference 

Online 

Face to face conference 

~ 76 times bigger 
 
We can argue about: 
 
If at conference don’t 
use energy at home 
 
Food and drink 
 
“Networking” events 
 
Etc… 
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Carbon Footprinting – in healthcare 
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Carbon Footprinting – in Med Phys 
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Carbon Footprinting – in Med Phys 

IPEM ESG – proposing a project for funding with title: 
 
“A multi-centre study estimating the carbon footprint of the radiotherapy pathway” 
 
Aim to determine the CO2e of the patient’s: 
 - travel 
 - imaging 
 - treatment on the linac 
 - medical interventions (antibiotics, Buscopan etc) 
 - immobilisation 
 - consultations 
 
For 3 centres (The Christie, Mt Vernon and Worcester)  
 
Still work in progress….. 
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Summary 

Climate change is a huge issue – politicians don’t lead they follow public opinion so we need to lead.  
 
If climate change occurred over the same timescale as COVID we would be turning our lives upside 
down to solve it.  
 
Healthcare makes up ~5% of UK carbon footprint 
 
NHS aims to be net carbon zero by 2040 
 
As scientists and scientists that work in healthcare we are uniquely placed to help develop solutions to 
these problems.  
 
IPEM (and its network and ability to lobby government) is key to this 
 
If you are keen to get involved or want to hear more please feel free to contact me: 
 

robert.chuter@nhs.net or follow   or @IPEMEnvironment 

mailto:robert.chuter@nhs.net
mailto:robert.chuter@nhs.net
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Thank you for listening 

 
 

Any questions? 
 
 
 
robert.chuter@nhs.net 

@IPEMEnvironment 


