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Environmental impact

• Includes: climate change, biodiversity loss, pollution, water scarcity

• Most (but not all) current research into greener trials focusses 
currently on climate change

• “Climate change is driven by the imbalance between energy 
absorbed and emitted by the Earth, termed radiative forcing (RF). 
Carbon dioxide (CO2) is a well-known gas released by human 
activities and is recognised as a significant contributor to RF via 
absorption of infrared radiation. CO2 and other gases capable of RF, 
including methane, nitrous oxide and chlorofluorocarbons (CFCs), 
collectively termed greenhouse gases (GHG).”  (AMS-NAM project)



The climate crisis



What is a carbon footprint?

A carbon footprint is a measure of the 
greenhouse gases released into the 

atmosphere as a result of the activities of a 
particular individual, organisation or 

community. 

It is usually reported in kg or tonnes of 
carbon dioxide equivalent (CO2e). 



Carbon footprint of healthcare

•Healthcare responsible for 4-5% of total global net emissions 
(2.5 billion tonnes CO2e/year)

• 4434 tonnes of CO2e = 1 global excess death 

•Healthcare emissions are causing 600,000 excess deaths a year 



Evaluation of environmental impact of healthcare interventions 

• Poor design: observational, GHG measurement, outcomes (Pickles et al, 2024) 

• UKRI Sustainable Health Systems Hub: Framework for deciding whether 
mitigation strategy can be

- implemented immediately, 

- implemented with monitoring, 

- not implemented before further research (e.g. RCT) is undertaken 

• Only 16 RCT reports/protocols – 9 since 2022 (Goulao et al, 2025)

• SPIRIT-ICE and CONSORT-ICE (Petersen et al, 2025)
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Academy of Medical Sciences FORUM, March 2023:

Enabling environmentally sustainable biomedical research

• Accelerating greener practices in clinical research: A need to…

- Learn from progress made in greener laboratory research practice 
and in industry

- Ensure and demonstrate acceptability to regulators and research 
participants

- Create capacity in clinical research workforce
- Involve patients
- Provide support and continue the conversation



What can researchers do to reduce carbon emissions?

• Follow existing guidance 

• Check for supplier sustainability practice

Lancet 2009; 374:86-89



MRC-NIHR Trials Methodology Research 
Partnership – Greener Trials Group

An open forum for:

❑dissemination and promotion 

of greener research practice 

❑ facilitating the production of 

tools to perform carbon 

footprinting of trials

❑ research to reduce the 

footprint of trials

❑stakeholder engagement

Email lisa.fox@icr.ac.uk for more 

information

mailto:lisa.fox@icr.ac.uk


Policy report - Published September 2025

A landscape review and set of policy 
recommendations that aim to improve the 
environmental sustainability of health research 
in the UK and in the US.

• Limited data does indicate that health 
research has a significant impact on the 
environment.

• More sustainable practices across all 
types of health research (e.g., 
laboratory, clinical trials, computational, 
community-based, policy and public 
health) can contribute to meeting the 
needs of both people and planet. 

Report QR 
code



Evidence
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Publications over time by type of evidence 
sources

Primary research Secondary research Opinion papers

22 included studies

Intervention 
Sample size
Number of sites 
Trial duration
Scope of footprinting
Method of measurement
Funder type 

12 Carbon audit studies

CRASH-1 Carbon audit, 2007

doi: 10.1016/j.jclinepi.2025.111733



Phase I: Guidance development 

doi:10.1136/ bmjopen-2023-075755



Method

Example: road freight

Mass (tonnes) x distance (km) = tkm 

tkm x emission factor

tkm x 0.33389 = (kg CO2e)

Emission factor source: Ecoinvent.                        RER = European emission factor 



Phase 2: Working with CTUs
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Trial Intervention Therapeutic area Sites Pts Duration

EMERGE IMP Gestational diabetes 1 535 6 yrs

HEAL-COVID IMP Covid-19 109 1245 4 yrs

INTERACT-3 IMP Stroke 122 7064 6 yrs

INTERVAL Surveillance Dental 51 2372 5.5 yrs

MAVMET IMP HIV 6 90 5 yrs

ON-PACE Nutritional Lung disease 1 102 2.5 yrs

PREMISE Surgical Urology 10 536 5 yrs

RESTART IMP Stroke 122 537 8 yrs

SHAMROCK IMP Breast cancer 5 80 7 yrs

Stand Together Behavioural Anti-bullying 116 12580 2.75 yrs

• Trials footprinted by 

clinical trial 

managers, MSc and 

PhD students, CiCT 

Research Associate.

• Time taken ranged 

from 5 hours to 60 

hours. 



Development and prototype testing of a method to quantify the carbon footprint 

of current clinical trials to inform future lower carbon clinical trial design

https://bmjopen.bmj.com/content/14/10/e088600 

https://bmjopen.bmj.com/content/14/10/e088600


Common hotspots to date

• CTU emissions

• Trial-specific patient assessments

• Trial meetings and monitoring

• Samples, laboratories and IMP



Samples, laboratories and IMP 

• Lab accreditation (e.g. LEAF and mygreenlab)

• Sustainable practices of suppliers and vendors 

• Sample collection timepoints, frequency, shipment 

• Duration and conditions of sample storage (-80 to -70)

• Ship IMP and supplies with expiry dates only upon 
identification of eligible patients where possible



Trial meetings and monitoring

• Site setup and training

• Oversight meetings

• Site monitoring 



Trial-specific patient assessments

• Calculated from travel, number of visits, screening and 
outcome assessments

• COS

• Data linkage and transfer 

• Central vs local laboratory quality



Core outcome set for trials:

An agreed standardised set of outcomes 
that should be measured and reported, as 
a minimum, in all clinical trials in specific 
areas of health or health care

   COMET definition, 2010



homeforeczema.org













Number of core outcomes in a core outcome set



CTU emissions

• Electronic documents instead of printed; switch to 
sustainable paper choices

• Workplace sustainability initiatives e.g. Green DiSC 
Digital Sustainability Certification

 

• Trial duration 

- Follow up time as required scientifically

- Reduce time to recruit to target 

- Reduce loss to follow up and missing data



Has participation through remote/in 
person/choice methods been considered?

• Screening

• Remote consent

• Intervention delivery

• Outcome data collection



UKCRC CTU Network survey

- 21/34 (62%) CTUs had 
implemented e-consent by 
2021





In progress in 2019
- 102/216 (47%)
- (sole) 45%

Additional 2019-2022
- 52/84 (62%)
- (sole) 46%



Outcome data collection 

• PROs:

Post 

Online 

• Wearables/devices: 

2/84 



Participation 

• Inclusivity
- Ethnicity (Aberdeen)
- Socioeconomically disadvantaged (Liverpool) 
- Capacity to consent (Cardiff)
- People with learning disabilities (Leeds)

• Digital exclusion for some remote methods

• Impact of remote methods on recruitment and retention? 



Has participation through remote/in 
person/choice methods been considered?

• Trials@Home project – impact on recruitment, retention and 
carbon footprint

• Offering choice to the individual participant
- Cochrane Review showed response rate increased when providing a choice of response mode 
(electronic or postal) rather than electronic only (OR 1.76 95% CI 1.67 to 1.85); and when administering 
the e‐questionnaire by computer rather than by smartphone (OR 1.62 95% CI 1.36 to 1.94).

- Cost

- Time: Challenge of 150-day target 

• Environmental impact – what happens to the devices afterwards?



• Children with mild asthma which is well controlled  
• Fully decentralised trial:
- Potentially eligible children identified through GP records
- Invited and consented using remote methods 
- Prescriptions through usual channels 
- No additional study visits  
- COS through EHR and e-PRO system



Animation video: 
https://youtu.be/LbgGrv_gMC8

https://youtu.be/LbgGrv_gMC8


What next for MRC-NIHR TMRP Greener Trials?

• Speed up and simplify data collection
• Collect more data
• Refine and expand the NIHR-funded carbon footprinting guidance
• Dissemination and engagement

More data on 
publicly funded 
trials

• Analysis of accumulating data, identify hotspots

• Develop and appraise mitigation strategies to inform lower carbon trial design

• Application of behavioural science to support engagement and involvement of relevant 
parties in greener trials

Reduce the carbon 
footprint of trials

• Patient and public engagement

• Continued collaboration with the iLCCT (seek opportunities for cross sector alignment)

• Continued collaboration with the NHS

• Continued international collaboration 

• Knowledge exchange with regulators

Move forward 
together





Birmingham
14th – 17th September 2026 



With thanks to our many partners and collaborators:



 

Thank you to colleagues for input,
and to you for listening

 
Paula Williamson

University of Liverpool 
prw@liverpool.ac.uk 

mailto:prw@liverpool.ac.uk

	Slide 1
	Slide 2: Environmental impact
	Slide 3
	Slide 4
	Slide 5: Carbon footprint of healthcare
	Slide 6: Evaluation of environmental impact of healthcare interventions 
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Samples, laboratories and IMP 
	Slide 18:  Trial meetings and monitoring 
	Slide 19:  Trial-specific patient assessments 
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Number of core outcomes in a core outcome set
	Slide 28: CTU emissions
	Slide 29: Has participation through remote/in person/choice methods been considered?
	Slide 30
	Slide 31
	Slide 32
	Slide 33: Outcome data collection 
	Slide 34: Participation 
	Slide 35: Has participation through remote/in person/choice methods been considered?
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: Birmingham 14th – 17th September 2026 
	Slide 41
	Slide 42:         Thank you to colleagues for input, and to you for listening   Paula Williamson University of Liverpool  prw@liverpool.ac.uk   

