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Welcome!

Please find yourself a 
seat at an available table 

and make yourself 
comfortable.

Please also introduce 
yourself to your table 

mates!



Objectives for this session

• Highlight the link between waste in care design and delivery and poorer experience 

for staff and patients as well as greater cost - describing the contribution of 

healthcare to environmental challenges

• Discuss strategies and approaches to quantify the impact of waste in healthcare 

Identify opportunities that exist right now to make a positive change by minimising 

the impact of healthcare waste on our environment

• Apply tools to assess the impact of healthcare without harm and green planning for 

organisations.



Maureen Bisognano

President Emerita and Senior 
Fellow IHI

@maureenbis

Gill Smith

Managing Director, Kaizen Kata 
and IHI Fellow

@gillsmith_smith

James Mountford

Director of National Improvement 
Strategy, NHS England, and IHI Fellow

@mountfordjames

Elaine Mead

Managing Director, Improvement 
Care & Compassion

Susan Hannah

Senior Director, Europe Region, 
IHI.        @suzi_hannah



Agenda

Get ready for lots of 

interaction in today’s 

session

There will be a break at 2.45 

-3.15pm



Defining ‘waste’

noun

• ‘Material or resources which are expended  carelessly, 

extravagantly, or to no purpose’

verb

• ‘To use or expend carelessly, extravagantly, or to no 

purpose’ 

The Free Dictionary ‘Fail to take advantage of an opportunity’



https://www.menti.com
add code

If you invested 1m Euros today in healthcare what proportion of that 
do you think would make little or no contribution to good health 
outcomes? Select which you think applies:

• 2%
• 5%
• 10%
• 15%
• 20%
• 25%
• 30%
• More than 30%

https://www.menti.com


What does the term ‘waste’ in health care mean to you?
Select as many as you think apply.

• Poorly invested euros/money
• Overuse of diagnostic testing
• Unnecessary steps in the patient journey
• Patient time spent waiting for results
• Unnecessary patient admissions/hospital stays
• Under-utilised staff spirit/skills

https://www.menti.com
add code

https://www.menti.com


Select two statements to describe how this challenge of 
reducing waste in healthcare feels to you?

• Difficult to think how I can make a difference
• Something I need to give more consideration to
• Not something I feel I have any influence over at an 

organisational level
• I feel I could make some positive personal changes
• I feel I could do something right now

https://www.menti.com
add code

https://www.menti.com


Maureen Bisognano

What do we mean by waste in the health 
context
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HIAE working group: Ideas shared by the group from 

experience and local context

• Wasted time and resource in the system: meetings, approaches to 

data collection, clinical drug rounds, IV ABs and nursing staff time, 

theatres redundant non-working time, community resources, hospital 

admission and discharge processes.

• Wasted time of patients and families: precious time of some 

patients and families at critical time of treatment plans, impacting on 

quality of life. Waiting for services, delays in appts.

• Wasted time of staff (and development opportunities): be more co-

productive with our patients in decision making - what people want 

rather than what the system thinks they need. Psychological safety 

and impact on joy in work including recruitment and retention. The 

professional roles and enabling people to deliver better e.g. support 

staff in community services/development of roles and appropriate 

pay/compensation.



Our Vision is… 

“Strategic Waste Management” 

From To

Arbitrary, reactive 

cutting costs, 

disconnected to 

the process or 

understanding of 

care delivery

A systematic, targeted set of interventions designed to 

simultaneously

- Improve patient outcomes

- Control costs

- Increase Joy in Work

Owned by the staff who are delivering care – as part of their job and 

professionalism (supported by management and the organization's 

assets)

Ability to share the gains once captured between patients, staff and 

organization/system



Is there a “golden triangle”?

Raise 
Joy in Work

Strategic, targeted 

waste reduction

Increase value to

-Patients

-Whoever is paying

-Staff



Wasted 
resources and  
processes

Wasted time  
patients, 
carers, staff

Wasted spirit 
and 
opportunities for 
staff

Exploring the different types of waste we see in the 

system and the impact it has 





Light & Dark 

green 

dollars



Trillion Dollar Checkbook
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1. Reduce harm & safety events

2. Reduce non-value added 
operational workplace waste

3. Reduce non-value added 
clinical workplace waste

4. Solicit staff and clinician ideas

5. Involve patients in identifying 
what matters most 

6. Redesign care to achieve 
Triple Aim 

Source: Bueno B, Leo JD, Macfie H. IHI Leadership Alliance. “Trillion Dollar Checkbook”: Reduce Waste and Cost in the US Health Care System. Boston: Institute for Healthcare 

Improvement; 2019. (Available at ihi.org)

https://www.ihi.org/Engage/collaboratives/LeadershipAlliance/Documents/IHILeadershipAlliance_TrillionDollarCheckbook_ReduceWaste.pdf


Innovation – Spread - Exnovation

Innovation

Where are care models and processes broken?

Where do we need new thinking?

– Innovation labs, design processes

– Harvesting

Spread

Where do we see variation in performance?

How can we reliably spread to ensure that we can provide the best care to every patient, where they are?

– Transparent data

– Curiosity 

– Spread Model

Exnovation

How do we stop what doesn’t work anymore?

How will we eliminate wasteful practices and processes?

➢ It takes courage!



Exnovation and Undiffusion

Established procedures can be hard to abandon, even when 

evidence for change is strong
- Preference for what is familiar

- Cost of training and new equipment can be a barrier

Speed and shape of undiffusion
- Not a perfect reverse S curve

- Conflicting data can affect rate of undiffusion

- Late adopters of old standard are often the first to Exnovate

Davidoff F. On the Undiffusion of Established Practices. JAMA Intern Med.2015;175(5):809-811. doi:10.1001/jamainternmed.2015.0167.



De-prescribing 

The process of taking patients off drugs 

Cruel paradox: a large population on the severe end of the spectrum and a 

large population of others who are overprescribed and stay on the medication 

for years

Roughly one in eight adults and adolescents in the US take antidepressants  

and a quarter of them have been taking them for over ten years 

Today, antidepressants are taken by one in five white American women 

Source: Aviv, Rachel. “The Challenge of Going Off Psychiatric Drugs.” The New Yorker, 24 Apr. 2019, www.newyorker.com/magazine/2019/04/08/the-challenge-of-going-off-

psychiatric-drugs.
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Source: van Bodegom-Vos L, Davidoff F, Marang-van de Mheen PJ, Implementation and de-implementation: two sides of the same coin? BMJ Quality & Safety 2017;26:495-501.



Source: Ashton, Melinda. “Getting Rid of Stupid Stuff.” New England Journal of Medicine, vol. 379, no. 19, 2018, pp. 

1789–1791., doi:10.1056/nejmp1809698.



Source: McCarthy D. Reducing Inappropriate Medication Use by Implementing Deprescribing Guidelines. Cambridge, Massachusetts: Institute for Healthcare Improvement; 

2017. (Available at ihi.org)
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#endpjparalysis: connected social communities



International What Matters To You Day

#WhatMattersToYou
#WMTY22

June 9th



James Mountford

The bigger picture: 
Carbon and Waste in Healthcare
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Climate change poses a major threat to our health

• For example, 356 000 deaths worldwide in 2019 were linked to extreme heat and cold

• 569.6 million people are living less than five metres above current sea levels, at risk of 

increased flooding, more intense storms, and soil and water salinification

But action on climate change is an opportunity for health:

• It has been estimated that reaching the UK’s ambitions under the Paris Agreement could see 

over 5,700 lives saved every year from improved air quality, 38,000 lives saved every year from 

being more physically active, and over 100,000 lives saved from healthier diets



In November 2021, at COP26, UK & other health systems 
committed to become sustainable, low carbon systems 

• In total 46 counties committed to 
become sustainable low carbon 
health systems

• National Health Service (NHS) in 
England was the first health 
system to aim for Net Zero

• Now 15 countries have a net zero 
commitment



Climate change and inequalities



The health sector contributes to climate change

• The health sector contributes 10% of national 
greenhouse gas emissions in the United States 
(4% in the UK)

• In the US environmental impacts of the health 
sector are estimated between 405,000 - 470,000 
DALYs lost from pollution-related disease (2003-
2013) 

• These in addition to the 44 000 to 98 000 deaths 
from preventable medical errors first reported by 
the IOM in To Err Is Human 2 Source: How Healthy Is Health Care? | Environmental 

Health | JAMA Network Open | JAMA Network

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2695070


Greenhouse gas emissions

• CO2 vs other greenhouse gases –

some gases are much more potent, for 

example some anaesthetic gases

• CO2 vs CO2e – creating one currency

• Direct/indirect emissions and scopes

• You can also calculate your personal 

footprint



England’s NHS became the world’s first health system to 
commit to reaching net zero carbon 

In October 2020, the NHS stepped 
up once more and committed to 
two ambitious but evidence-based 
targets:

1. Carbon Footprint: for the 
emissions we control directly, 
net zero by 2040.

2. The NHS Carbon Footprint 
Plus: for the emissions we can 
influence, net zero by 2045.



Delivering on our goals requires action across every part of 
the health system

Sources of carbon emissions by

proportion of NHS Carbon 

Footprint Plus

Sources of carbon emissions by

activity type and setting of care



Our roadmap to net zero in England’s NHS

• Body text

• First level

• Second level

– Third level

– Quotation level



Lower carbon models of care are key to becoming a      Net 
Zero NHS



Everyone has a part to play… meet Jo and her remote 
Occupational Therapy practice



•

Putting anaesthetic-generated emissions to bed…

Anaesthetic gases are among the single most carbon intensive medicines available, with 
desflurane among the most intensive. 

Anaesthetists are proving that excellent patient care is possible, while being good for the 
environment. 

Their drive to use greener gases and remove the use of any unnecessary gas has seen them 
reduce their impact significantly, an annualised reduction of 52.9 ktCO2e, the equivalent of 192 
million miles travelled in an average car. 



…and inhalers

Representing over 3% of total emissions, optimising the use and prescription of inhalers is an 
important early step to improving patient care and tackling climate change. 

Incentives have been put in place to increase the percentage of inhaled corticosteroid 
prescribing (ICS, or preventative inhaler). As well as improving patient health this will also 
include reductions in carbon emissions by improving disease control. 



Net zero & wellbeing–why not cycle to work?

• At Sussex Community Trust health visitors are doing their rounds to support new parents and 
families on electric bikes.

• New parents are happy to see the world around them becoming greener, as it offers hope for 
the children they have just brought into the world. 

• The Trust now have three e-bikes dedicated to specific clinical teams for their sole use as 
well as a pool e-bike, and have covered around 8,000 miles in total, saving around 2 tonnes of 
CO2.



https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3F

v%3D0KY4DLwTTao&amp;data=04%7C01%7C%7C9905184e46f3480cdd5d08d9add621f9%7Cae6357

16f1924ebca7c071136d785df2%7C0%7C0%7C637731959995270344%7CUnknown%7CTWFpbGZsb3d

8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&am

p;sdata=IjjlcSqnRDb%2FH%2FhLsRFR8haZEf4DHZEKFvGrY%2FnQQFs%3D&amp;reserved=0

Pedal Power Story

https://nam12.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D0KY4DLwTTao&data=04%7C01%7C%7C456e9e17e4154323a2d908d9add92d49%7Cae635716f1924ebca7c071136d785df2%7C0%7C0%7C637731970564266843%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=dSxgeOa5HpcGGEkrX7UTjUBXVKrxK2xaZuKNNYzQp5c%3D&reserved=0


Almost two years on, and we are seeing results

Thanks to the support of NHS 
People up and down the country 
we are already making progress –
reducing harmful emissions while 
improving patient care and saving 
money.

Almost 9 in 10 NHS staff support 
the NHS net zero ambition 
[YouGov, August 2021]



For a Greener NHS45 |

Secured over £677m of 
government funding for the 

NHS, to decarbonise the estate 
and capture long term revenue 

savings to fund care for our 
patients.

Delivered the world’s first 
net zero ambulance, 

emergency rapid 
response vehicles and the 

UK’s first HGV electric 
truck, reducing air pollution 
to protect our patients from 

increased risk of major 
health conditions.

Signed up 15 suppliers to 
match NHS net zero 

commitments, with combined 
emissions the size of the 
country of Belgium, and 

embedded a 10% carbon 
weighting into all 

procurements, using the NHS’ 
size and purchasing power to 

maximise our impact.

Chief Sustainability Officer’s 
clinical fellowship scheme was 

launched, to embed sustainability at 
the heart of clinical leadership.

Stimulated £31m innovation, to 
decarbonise care pathways

Built international support, with 
the US, Germany, France, and 17 
other countries aligning to the NHS 

trajectory.

…and hit our first year goal, saving 1.2m tonnes of carbon

Ensured that 100% of 
trusts and ICS have net 

zero strategies and board-
level leads, to support and 
assure the delivery of local 

net zero plans. 

Since the NHS’s commitment to become net zero, 

we have:



Resources…and please contact us

• Eckelman MJ, Sherman JD. Estimated Global Disease Burden From US Health Care Sector Greenhouse Gas 

Emissions. Am J Public Health. 2018;108(S2):S120-S122. doi:10.2105/AJPH.2017.303846

• Sherman JD, Lagasse R. How Healthy Is Health Care? JAMA Netw Open. 2018;1(4):e181000. 

doi:10.1001/jamanetworkopen.2018.1000

• COP26 Special Report on Climate Change and Health (who.int)

• Country Commitments (who.int)

• Health care's response to climate change: a carbon footprint assessment of the NHS in England 

(thelancet.com)

• The Lancet Countdown on health and climate change

• Healthcares climate footprint - Arup

Contact us: james.mountford@nhs.net

https://www.who.int/publications/i/item/cop26-special-report
https://www.who.int/initiatives/cop26-health-programme/country-commitments
https://www.thelancet.com/pdfs/journals/lanplh/PIIS2542-5196(20)30271-0.pdf
https://www.thelancet.com/countdown-health-climate
https://www.arup.com/perspectives/publications/research/section/healthcares-climate-footprint
mailto:james.mountford@nhs.net


For a Greener NHS47 |

Secured over £677m of 
government funding for the 

NHS, to decarbonise the estate 
and capture long term revenue 

savings to fund care for our 
patients.

Delivered the world’s first 
net zero ambulance, 

emergency rapid 
response vehicles and the 

UK’s first HGV electric 
truck, reducing air pollution 
to protect our patients from 

increased risk of major 
health conditions.

Signed up 15 suppliers to 
match NHS net zero 

commitments, with combined 
emissions the size of the 
country of Belgium, and 

embedded a 10% carbon 
weighting into all 

procurements, using the NHS’ 
size and purchasing power to 

maximise our impact.

Chief Sustainability Officer’s 
clinical fellowship scheme was 

launched, to embed sustainability at 
the heart of clinical leadership.

Stimulated £31m innovation, to 
decarbonise care pathways

Built international support, with 
the US, Germany, France, and 17 
other countries aligning to the NHS 

trajectory.

…and hit our first year goal, saving 1.2m tonnes of carbon

Ensured that 100% of 
trusts and ICS have net 

zero strategies and board-
level leads, to support and 
assure the delivery of local 

net zero plans. 

Since the NHS’s commitment to become net zero, 

we have:



Group Work 1
Put your Muda glasses on!
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➢ -You are all invited to take part in table discussions

➢ -Each group has a facilitator from the presenting team

➢ -You have 15 mins to explore actions you/your organisation can take to reduce 
muda related to Acute Healthcare or Community Healthcare

➢ -Seek a volunteer in your group who can provide some feedback when you rejoin 
the plenary

Now – go get your glasses on!!!



Environment 
friendly and  
sustainable 
services in 

healthy 
communities

Reduce waste in 
hospital and 
acute care 

settings

Reduce waste in 
Nonhospital 
health care 

settings/primary 
care 

Driver Diagram – Reducing Waste and Improving the Environment

More focus on the 
communities 
where we live

Aim

What we want to 
achieve

What it will take to get there How we can do this



Gothenberg
Waste Quiz
Part I

Saving the planet - reducing 
healthcare waste to improve 
environmental impact 
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11

5 3

Percentage breakdown of carbon emissions

Carbon Dioxide Methane Nitrous Oxide HFCs and others

Methane

Carbon Dioxide







4-6% of world CO2 
emissions can be 
attributed to 
healthcare delivery
and supply

Priority setting and net zero healthcare: how much health can a tonne of carbon buy? | The BMJ

https://www.bmj.com/content/375/bmj-2021-067199






Gothenberg
Waste Quiz
Part II later!

Saving the planet - reducing 
healthcare waste to improve 
environmental impact 



Please enjoy your 
break and return for 
part 2 at 3.15pm



Gill Smith

Pecha Kucha
A Story of Putting waste reduction into 
practice
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Elaine Mead

The challenge we face and the difference 
you can make

86



Connecting people around ideas







Healthcare 
organisations

have social, 
economic 

and 
environmental 
responsibilities





US Centers for 
Disease 
Control and 
Prevention



New Orleans – Memorial Hospital 
Hurricane Katrina 2005



London -
Whipps Cross 
Hospital July 
2021

1 months rainfall in 1 day
No power to some areas
Critical incident declared
100 patients transferred



What can I do?

What do I know?



What can I do?

What do I know?

Someone else is bound to 
be doing something 

to sort it out



Global warming: Blue Green issues

Climate change infographic - King County

https://kingcounty.gov/elected/executive/constantine/priorities/climate-change/infographic.aspx




Impact of global warming





First hospital in the world to achieve 
Alliance for Water Stewardship certification



Not only has humanity used up a third of nature’s 
resources. We keep on consuming them. At an 
increasing rate. Today we need about 1.75 planets to 
provide the resources for our consumption and 
absorb our waste. By 2030, we will need 2 planets. 
We only have one.

https://www.theworldcounts.com/



However, we also 
need to do some new 
things, to do some 
things differently, to 
stop wasteful activity, 
and to focus on 
evidence-based 
activities which yield 
the maximum benefit. 
We will have to reduce 
unjustified variation to 
minimise the potential 
for harm.



Health-care waste key facts

• Of the total amount of waste generated by health-care activities, about 85% is general, non-
hazardous waste and 15% is considered hazardous material that may be infectious, toxic or 
radioactive

• Every year an estimated 16 billion injections are administered worldwide, but not all of the 
needles and syringes are properly disposed of afterwards

• Open burning and incineration of health care wastes can, under some circumstances, result 
in the emission of dioxins, furans, and particulate matter

• Measures to ensure the safe and environmentally sound management of health care 
wastes can prevent adverse health and environmental impacts from such waste into the 
environment thus protecting the health of patients, health workers, and the general public

8 Feb 2018



Source: Naylor C, Appleby J (2012)               
Sustainable health and social care: 
Connecting environmental and financial 
performance

https://www.kingsfund.org.uk/publications/sustainable-health-and-social-care


https://noharm-europe.org/documents/pharmaceutical-residues-
hospital-wastewater

Up to 90% of orally administered pharmaceuticals are excreted into 
wastewater as active substances in the faeces and urine of patients



Healthcare waste







Ability to recycle Cost

Long term impactEase of use

The humble giving-set

such controversy



“By early 2012, we were able to convert 
virtually all of our IV medical equipment, 
including more than 9 million solution bags
to PVC- and DEHP- free alternatives”

Cathy Gerwig
Greening Health Care



France
Austria
Denmark
Sweden
Czech Republic
Slovakia
Italy
Netherlands



Source : Atkinson S, Ingham J, Cheshire M, Went S. Defining quality and quality improvement. 

Clinical Medicine. 2010 Dec;10(6):537.

“Sustainability is an important and legitimate 
domain of quality in healthcare, which calls for 
the redefinition of value to incorporate social 
and environmental costs.”

Sustainability in quality improvement: redefining value 
Authors: Frances Mortimer et al
Future Healthcare Journal 2018 Vol 5, No 2: 88–93



Source - Mortimer F, Isherwood J, Wilkinson A, Vaux E. 
Sustainability in quality improvement: redefining value. 
Future Healthcare Journal. 2018 Jun;5(2):88-93



Credit: Centre for Sustainable Healthcare



Carbon footprint (kg CO2e) = activity or resource use 
x GHG emissions factors

• GP appointment: 6 kgCO2e (including pharmaceuticals is 18 kgCO2e)

• Acute sector outpatient appointment: 23 kgCO2e
Source: Carbon Hotspots update for the health and care sector in England 2015 (Sustainable Development Unit, 2016) 

• 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
Source: Care pathways guidance on appraising sustainability (Sustainable Development Unit, 2015)



A system to make it easy for clinicians 
and clinic staff to say,

"Yes, you can attend via a video call."

Clare Morrison
RPS Director for Scotland



National Outpatient Transformation Programme – NOC 2020Claire Roberts, Joint Clinical Lead 
Charis Stacey, Pathway Redesign Lead



Home | Sustainable Quality Improvement (susqi.org)

Consider environmental and social impacts 
as part of every quality improvement project
and develop new ways to measure them

“In order for the NHS to reduce its greenhouse gas emissions to net 
zero by 2050, carbon needs to become an additional currency 
alongside money, understood by all working in the health system.”

https://www.susqi.org/


1.3 million staff England



Are you 
getting 
ready for 
your 
holidays?

Do we consider environmental and social impact in 
our personal life?



Sea anemones lacking 
algae died around a 
week after exposure to 
oxybenzone and 
sunlight

Conversion of oxybenzone sunscreen to phototoxic 
glucoside conjugates by sea anemones and corals

Djordje Vuckovic et al
Department of Civil and Environmental Engineering, Stanford 
University, Stanford, CA, USA.

SCIENCE
5 May 2022
Vol 376,Issue 6593
pp.644-648





The ‘bad’ reef toxic 3 O’s

Oxybenzone

Oxtocrylene

Octinoxate

Banned for sale in:

Hawaii, US Virgin 

Islands, Palau, 

Bonaire, Aurba,

Mexico ecotourism



Be curious about what your healthcare organisation is doing to support 
climate change

Find new ways to measure environmental impact as a routine 
metric of change

Look at all improvement projects through an 
environmental impact lens

Commit to change one small thing at 
home or at work

Have positive conversations about 
climate change



Reduce
Reuse

Recycle



Greta Thunberg
US Congress.  Washington DC. 17 September 2019

“ You must unite 
behind the science.  
You must take 
action.  You must 
do the impossible.  
Because giving up 
can never be an 
option.”



Gothenberg
Waste Quiz
Part II

Saving the planet - reducing 
healthcare waste to improve 
environmental impact 





What is the carbon equivalent of:

A banana?
A mile in an average UK car?
A large cow’s milk latte?
An instant black coffee?







Lowest Highest







Manufacture of 
drugs

Food waste Fleet vehicles

Energy from 
fossil fuels

Inhaler devices Medical devices











30%- 90% of oral 
medicines are 
excreted as an 
active substance



How did you do?



Group Work 2
Put your Muda glasses on!

143

➢ -You are all invited to breakout discussions

Now – go get your glasses on!!!



Your Challenge in the Breakout Groups.........

What else could you do in the communities where we live to 

address waste and environmental impact?



Ralf Lotys (Sicherlich), CC BY 4.0 <https://creativecommons.org/licenses/by/4.0>, via Wikimedia Commons

If not now
when?
If not us 
who?



Some helpful resources 

• Model to Reduce Waste in Healthcare and Add Value, BMJ Open Quality 

(2022) Model to reduce waste in healthcare and add value | BMJ Open 

Quality

• Podcast - Saving the planet – reducing healthcare waste to improve 

environmental impact Stream episode Gill Smith And Elaine Mead by 

National Elf Service podcast | Listen online for free on SoundCloud

• OECD (2017), Tackling Wasteful Spending on Health, OECD Publishing, Paris 

:https://dx.doi.org/10.1787/9789264266414-en

https://bmjopenquality.bmj.com/content/11/1/e001655.full
https://soundcloud.com/national-elf-service/gill-smith-and-elaine-mead
https://dx.doi.org/10.1787/9789264266414-en


Some helpful resources 

• Delivering a Net Zero NHS (2020), NHS England and Improvement 

https://www.england.nhs.uk/greenernhs/wp-

content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-

service.pdf

• Bueno B, Leo JD, Macfie H. IHI Leadership Alliance. Trillion Dollar Checkbook: 

Reduce Waste and Cost in the US Health Care System. Boston: IHI, 2019 (available 

at www.ihi.org).

• Climate Ergonomics - embedding sustainability into everyday business.pdf

https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
http://www.ihi.org/
https://www.ergonomics.org.uk/common/uploaded%20files/Climate%20Ergonomics%20-%20embedding%20sustainability%20into%20everyday%20business.pdf




Thank you


