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2040 – NHS net zero

2040 – UKRI net zero

2030 – UCL net zero

EAUC Lists Targets 

2050 – UK net zero



The Challenge – Sustainable Science 

 According to UNESCO, spend in global R&D (19.2% between 

2014-2018) has been outpacing the growth in global GDP 

(14.8% between 2014-2018)

 Scientific output has been increasing 8-9% per annum, 

meaning all output doubles every 9 years

 Lab facilities use far more energy than average (3-10 x more). 

Also consume up to 2% of world’s plastic waste (2014)

 Total emissions of science could be 100 mega tonnes / annum, 

which would make it the 40th largest country in the world (on 

par with Venezuela, or Bangladesh) 

Ref: Growth rates of modern science: A bibliometric analysis based on the number of publications and cited references: Growth Rates of 

Modern Science: A Bibliometric Analysis Based on the Number of Publications and Cited References. – Lutz Bornmann, Ruediger Mutz, 

2014



Scopes of Carbon and the future



Total CO2 Emissions from 2 European Institutions

University of Copenhagen, DenmarkUCL, UK



Purchasing

 Currently there is a large gap between 

standards, i.e. purchasers want metrics of 

sustainability which simply don’t exist 

 CO2 emissions are evaluated through 

spend, not carbon factors 

 Long-term, there will be common, 

transparent, meaningful standards for 

assessing sustainability in procurement 

 Need more independent case 

studies/comparisons of specialist items



With any sustainability scheme you have to ask: Is it better than what we’re 

doing, where’s the evidence, and has it really been thought through? 





https://www.biorxiv.org/content/10.1101/2022.01.14.476337v1

https://www.biorxiv.org/content/10.1101/2022.01.14.476337v1


LCAs for understanding science impacts

 Currently we have decent data on:

 Travel (sometimes)

 Energy (gas and electricity)

 Spend (sometimes) 

 IT

 We are now doing LCAs on:

 Consumables (plastics) 

 Chemicals 

 Freezers 

 TBC – Further equipment types



More Research is Needed! 

 What are the CO2 emissions of scientific 
pathways?

 Where are the real balance points between 
sterile and reusable? Contaminated and not? 

 Storage temperatures

 LCAs of so many products and processes still 
unknown



Funding Environments



BUT

 We need action now….. 

 We know reuse is better typically, 

and reduction is obviously better



University of California - multi-institutional sustainable laboratory policy: 

www.ucop.edu/sustainability/policy-areas/sustainable-operations/index.html

about:blank


Networks  

 SELs is a network for 

sustainable science networks 

across Europe

 SELs aims to:

 Provide networking events

 Provide training 

 Develop resources 

 Unify approaches 



If there was a standard, what might it look like? 

How do we know if a lab is “green”? 

There’s a reason we all follow H&S, but don’t 

all implement sustainable practices…



LEAF: Laboratory Efficiency Assessment Framework

• Standard in Sustainable Laboratory Operations

• Criteria in areas like ventilation, equipment, people,
facilities/space, procurement & waste, samples & 
chemicals, and research quality

• Bronze, Silver, Gold categories of criteria 

• User-led initiative 

• Crucially allows you to estimate impact in CO2 and money 
saved, with inbuilt calculators



 225+ submissions from 23 Institutions (England, 
Scotland, Ireland, Wales)

 £3,700 – Average saving per lab / annum

 2.9 tCO2e – Average CO2 reduction per lab / annum

 Equivalent of 132 cars taken off the road (620 
tonnes of CO2 equivalent)

 52% had used a system before, though 74% 

said it was driving new good practice and not 

a validation of the existing

 99% said they would participate again 

LEAF 2018-2020 Pilot Results





LEAF Update
• Been online for 2 years

• 92 Institutions signed up since going live in Feb 2021 

from 15 countries. Over 3,300 users  from 2,100 labs

• Stated target for MRC facilities to achieve Gold by 2025

• World’s largest Green Lab Programme

• Both Exeter and Bristol have reached 100% uptake in 

their labs, the only institutions in the world to 

accomplish this



Resources 

 https://www.ucl.ac.uk/sustainable/staff/labs/resources-

and-materials

https://www.ucl.ac.uk/sustainable/staff/labs/resources-and-materials
https://www.ucl.ac.uk/sustainable/staff/labs/resources-and-materials




What will LEAF look like? 

 Currently developing LEAF for new 
specialist spaces, including: 

 Commercial laboratories (piloting with 
Unilever)

 Clinical/Diagnostic laboratories (piloting 
Viapath, NHS)

 Animal Facilities 

 Workshop / Engineering 

 Computing / dry laboratories

Please allow us 6 months for these to be fully 
integrated 

Like LEAF, but for 

Emergency room spaces



Funders have started….

 MRC seeks implementation of LEAF

 Wellcome seeks low-carbon travel 

 Green Charter, MRC, NERC, are all asking 

individuals what action they’re taking 



Funders could….

 Fund enabling research – We don’t know how to do 

net-zero science…. Yet 

 Incentivize underspend in grants 

 Require standards like LEAF

 Avoid offsetting prior to mitigation 

 Engage funding recipients what they are doing 

regarding sustainability 

 Provide guidance on what common equipment 

should be purchased with such funds 

 Fund technical staff to support operations

 Set Net-Zero targets (e.g. UKRI)  



Thank you! 

@GreenLabGuy

@LEAFinLabs

m.farley@ucl.ac.uk

THANK YOU

-Sustainable UCL

-UoExeter Technical Services

-Matthew Bennett, UCL

-UCL ISD, Aaron Kashab, Vindya Dassanayake

-Joanna Marshall-Cook, UCL

-UoBristol Sustainability

-UK Reproducibility Network

-NTDC

-UKRI, MRC, NERC

-Everyone using LEAF!

-Nicola Dotti, all at Science Europe
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