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‘’
“If you do not know how 
to ask the right 
question, you discover 
nothing.”

WE Deming





SD



1.
Why?

Why do we 
need to act?



Global monthly atmospheric Co2 mean

Source: NOAA Global Monitoring Laboratory, Earth System Research Laboratories, 12 April 2023



2100 Warming projections

Source: Climate Action Tracker, November 2021 update



4.4%

Healthcare as % of national footprint

5.4%
World

UK



Healthcare global climate footprint

Source: HCWH / ARUP Climate-smart health care series, Green Paper #1, Figure 6, Sept. 2019



Carbon equivalent of medical gases & MDI propellants 
alone

New York

Scotland

+100,000
Single trips

annually



Ella Kissi-Debrah
2004 - 2013 Photograph: Handout/PA LW



What impact do 
medicines have on 
the environment?



The triple planetary crisis

Climate (change) –

net zero

Nature/ Biodiversity

Pollution

1.

2.

3.



Triple planetary crisis

Climate

Medicines account 
for 25% of total NHS 
carbon emissions

Biodiversity

Pharmaceuticals in 
the water system

Pollution

Medicines 
packaging



Scotland’s Inhaler carbon footprint

7,000,000 Inhalers

Scotland

4,500,000 MDIs



Challenges with inhalers

Adherence

Dose counters

Wastage

Inhaler technique

OveruseScan to 
access



Source: OECD Report 2019, Pharmaceutical residues in freshwater 

Routes of 
medicines into the 
environment



600 Pharmaceuticals in sewage 
worldwide



Impact of pharmaceuticals in our 
watercourse

Biological effect

Aquatic life

Persistence

Unknowns

Waste plantsScan to 
access



What do we know about 
environmental impact?

Fathead minnow Leopard frog Cyanobacterium & 
Duckweed



Paracetamol
Toxicity



Ibuprofen
Toxicity

SD



2.
What?

What are we 
doing about it?



Scotland’s national climate plan

2040
Scotland’s target date for 
net zero emissions of all 
greenhouse gases Scan to 

access



NHS Scotland’s climate plan

Part of a multi-
country coalition 
comitted to 
developing low 
carbon healthcare 
systems

Scan to 
access



“This will require 
unprecedented 
change in how we 
work.”

Humza Yousaf

Scotland’s First Minister

Former Cab. Sec. for Health & Social Care



NHS Scotland

5.4 Million people
£13 Billion +
3 Regions
14 Health Boards
8 Support Boards
Health & Social Care 
integration since April 2016



Core themes

NHS Scotland Climate Emergency & Sustainability 
Strategy

Sustainable Care

Sustainable 
Communities

Sustainable 
Buildings & 

Land

Sustainable 
Goods & 
Services

Sustainable 
Travel



Quality Improvement

Implementing all 
this at scale – can 
it be done? Execution

Ideas

Will



Source: Healthcare Improvement Scotland, July 2022



Scotland’s Quality Improvement Journey



‘’
“All improvement 
happens project by 
project and in no other 
way.”

WE Deming



Sustainable Care

Anaesthetic 
Gases

Green 
Theatres

Sustainable 
Prescribing

CM



Change
Creating a national movement on sustainable 

prescribing



NHS Scotland

Clinician’s decision

Training & Knowledge

Guidelines

Management

Profession

Peers

Patient & Public

Experience





Individuals One 
movement



Phamaceutical lifecycle: potential intervention points

WASTERWATER 
TREATMENT & REUSE

COLLECTION & 
DISPOSAL

PRESCRIPTION & 
CONSUMPTION

POST 
AUTHORISATIONPRODUCTIONMARKETING 

AUTHORISDATIONDESIGN

“Greener by 
design” meds

Data requirements

Transparent data on 
the environmental 
impact of new 
medicines

“Buyer power” & 

Shareholder 
pressure
Cleaner factory 
emissions

Strengethening eco-
pharmaco-vigilance

Regulatory advice: 
including 
environmental impact

Potential for 
formulary changes, 
“Greener prescribing”

Public health 
campaigns

Social prescribing 
guidance

Take back schemes, 
information 
campaigns

Historical regulatory 
intervention; water 
stewardship schemes



Joint Statement
“As professional leadership bodies in Scotland 

for prescribers, we are committed to 
reducing the environmental impact of 

prescribing and medicines use.”



3.
How?

How are we 
delivering 
change and 
sustained 
improvement?



Green Theatres





Anaesthetic gases



2,300 kg

Operating theatre waste per annum

Anaesthetic gas waste

230 kg Sharps waste









Rome

Scotland

4,944 km
In a petrol car

Carbon equivalent of one bottle of vapourised 
Desflurane





NHS Scotland: Desflurane



NHS Scotland: Desflurane, Isoflurane & Sevoflurane



CM



Joint Statement
“We will encourage our professions to take a 

Realistic Medicine approach to prescribing by 
involving patients in prescribing decisions.”



LW





Make it easier to 
prescribe in a 
Green way



NHS Scotland

Clinician’s decision

Training & Knowledge

Guidelines

Management

Profession

Peers

Patient & Public

Experience



Sustainability into guidelines



Green prescribing in NHS Lothian

Embedding and 
targetting people 
who can benefit 
the most

Scan to 
access
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4.
Case 

studies
Environmental 
sustainability in 
practice





McLaren High School, Callander

Presented at CYPIC National Conference, 15 November 2022



Explanations for non-recycling



Plastic & Can recycling (Oct. 2019 – Jun. 2022)



Shetland 
Islands

LW



Sustainable Prescribing Workstream

Developing formulary 
framework

Clinical + Cost + 
Environment

Scan 
to 

access
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4.
You

What actions 
will you take?



“It is not necessary to 
change.  Survival is not 
mandatory.”

WE Deming



Our world needs you to act now

People

Leaders & Policy 

Makers

Health & Care 

Professionals

1.

2.

3.

Source: SciTechDaily



Your Commitment
Join our global movement to make health 

and care more environmentally sustainable



Thanks!

Presentation slides prepared with the help of 


