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Sustainability Team

Sally Shaw -
Associate Director of
Sustainability

Kate Sisodia -
Sustainability
Engagement Manager

Alex Preugschat —
Sustainability Officer

Grace Trotman -
Laela Purvis Greenway Sustainability Graduate
— Sustainability Officer Intern

Jenna Lowe —
Laboratory
Sustainability Officer

Rachael Haonmer Dwight
Head of Environmental
Sustainability and
Enerqy Services

Tom Weldon -
Environmental
Sustainability Officer

Ben Parker — Energy
and Utilities Manager

Rhiannon Hunt - Will McCormack -
Circular Economy Carbon and Energy
Manager Officer

Sam Hay — Waste and
Recycling Officer



Delivery of the Sustainability Strategy is overseen by the University Sustainability Committee

Chair: SLT Lead, Nicola Davies (Chief Financial Officer) The committee monitors three action plans:
« Education Pillar Lead: Prof Phil Drake, HSS . Research — owned by Research & Impact
- Research Pillar Lead: Prof Katie Atkinson, S&E Committee
 Faculties Lead: Nicola Sandman, HLS 2. Education and student experience — owned by
« Operations Pillar Lead: Syd Cottle, PCS Education Committee

3. Operations — owned by the Sustainable Campus
« Other members: Associate Director of Sustainability Operations Group
(Deputy Chair), Group Director of IT and Digital
Services, Group Director Property and Campus It also monitors strategic risk; sustainability spend,;
Services, Director of Procurement, Director of Human corporate audits, external reporting and rankings
Resources, Director of Marketing, Guild Officer submissions.

SLT receives progress reports twice yearly as part of L2031 reporting (via Strategic Planning) as well as regular
reports directly from Sustainability Committee
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Sustainability is a cross-cutting theme in Liverpool 2031 and is underpinned by a University-
wide Sustainability Strategy, published in Feb 2025

- Commitments are organised under 3 pillars:

resedrch, education and student experience, Medsures Of SUCCEeSS

cdam p us o pe rd t IONS To realise our vision, it's essential that we know what success looks like. We have identified six ambitious goals
that will position us as a sector leader for sustainability, to be achieved by at least 2031 and evidenced by:

« Research covers what research we do and how
Maintaining a global top 100 position

we d o) |t in the annual QS Sustainability Rankings.

Achieving a transition towards
netzero in scope 1 and 2 emissions
by 2035, and scope 3 by 2050.

« Education includes formal curriculum and co-

Gold status on the Laboratory

curricular activity as well as the wider student e oy Efficiency Assessment
experience focussed on the UN SDGs. st i
« Campus operations supports our Net Zero Embeding Education for Sustainable ) R
. . . Development (ESD) within 100% o Biodiversity net gain of at least 10%
tO I‘getS, nCItU re Ond b|0d|VerS|ty ACross our I.Indergpruduuteund Postgraduate Iinlmdtou'lr;est:?tade\ralopmants.

Taught programmes.

estate, and environmental management and
compliance.
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Research Campus Operations

* Increase the visibility of sustainability research via « Launch and implement the new Energy Strategy,
SDG tagging/communications plans (linked to Travel Plan, Waste Management and Resources Plan
wider reputation priorities) - Biodiversity interventions following estate-wide

« Implement the Concordat for the Environmental habitat surveys in 2025

Sustainability of Research and Innovation
 LEAF silver and gold awards for all labs Governance and Reporting
 Local action plan development and monitoring via

Education and Student Experience SOS-UK Green Impact tool

- Embed ESD in the formal UG curriculum « Strong focus on reputation and rankings
 Roll out the Living Labs programme « Data dashboards

- Update the Sustainability in Action module « Scope 3 carbon reporting
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Whatis the Laboratory Efficiency
Assessment Framework (LEAF)

 LEAF is a green initiative used to improve the sustainability
and efficiency of laboratories, technical workspaces,
workshops, studios and galleries.

 LEAF is a program that evaluates the sustainability of
laboratories and helps them reduce their carbon footprint.
By providing laboratories with guidance and resources, LEAF
helps increase efficiency in 10 area’s

» Participating laboratories are awarded either a Bronze,
Silver, or Gold award depending on how many sustainable
actions they take.
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Waste Required waste bins are
provided with clear

sighage

People Samples owned by

departing staff are cleared

or tracked
Purchasing Energy and materials

consumption is considered

during the purchase of
new equipment

Equipment Equipment is turned off
when not in use

IT Computer monitor
brightness has been
reduced

Single-use plastic waste has
been reduced (guidance
provided)

The lab has engaged with
other labs on LEAF and
sustainability

The lab makes use of take
back schemes offered by
manufacturers

There is a system in place for
communadl equipment
lbooking

Critical data is backed up

Re-use of materials have been
implemented. Recycling rates have
been increased, or overall waste
produced has been decreased

One action to reduce travel has
been implemented

LED’s are used where feasible

Excess equipment is repaired, sold,
and/or donated

Computing code has been
optimised



Sampleand Labels are legible, and

chemical

management system in place
Reseadrch Common methods are
Quality available centrally
Teaching
Ventilation There is a clear reporting

system for building issues

Water
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Procedures are in place in case At least 85% of all samples and/or

there's a common labelling cold storage equipment breaks chemicals are clearly catalogued

down

Labs are aware of core facilities Sterilisation methods have been
optimised

An awareness of environmental
impact is incorporated into
practical teaching

Environmental impacts are
considered in the design of
experimental procedures

Fume cupboard sashes are kept Solvent vapours are condensed
closed when not in use and disposed of and not released
into the atmosphere

Sustainable water use is
communicated to all lab users

Guidance is provided on the
appropriate use of drains




 Register
» Choose your level (Bronze, Silver, Gold)
« Work through the criteriq, providing evidence for each.

» There are 18 questions for bronze, a further 17 questions for
silver and then a further 15 for gold.

« Submit
» Audit (30-60 minutes)

« Calculators are available to help you estimate the impact of
changes
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Core Technician in one of our Biological Research
Laboratories

In 2021 the University signed up to pilot LEAF with the NTDC
(National Technicians Development Centre) and 4 other
Institutions

| took part in this pilot for my laboratory and gained the
bronze award

Started a 0.2 secondment in 2022 to roll out LEAF in the
Faculty of Health and Life Sciences

Started a 2-year full time secondment in 2023 as a
Laboratory Sustainability Officer

This became permanent in 2025
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147 eligible laboratories Faculty of Health and Life Sciences

1 (20%)

Total qualifying labs
Labs signed up 147 (100%)
Total labs with awards 147 (100%)

31 (4%
20 (31%)

Faculty of Science and Engineering

47 (57%)
30 (37%)

Total bronze awards |60 (41%)
Total silver awards 62 (42%)
Total gold awards 25 (17%)

God |5(6%)

Faculty of Humanities and Social Science

Siver  11(100%)
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» |dentifying the number of laboratories on campus
« Getting laboratories signed up
.+ Time/resource constraints

« Keeping up with renewals
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Energy Use (kWh)
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“Going green is no longer an option but a
requirement for creating long-term, positive
changes to the way we operate in the lab” My

Green Lab
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Why LEAF is important - Waste

« Laboratories produce around 5.5
million tonnes of plastic waste
per year

« Clinical waste can cost 5-10 e | e,f_;"’-
times more to dispose of than | -
normal waste and the ~u sy F—
Incineration process is very
energy intensive

« Laboratories should have
labelled waste bins readily
available for clinical, general
and recycling

CARDBOARD
WASTE

CARDBOARD
ONLY

ENERAL

WASTE, SHARPS, ETC.

liverpool.ac.uk | We are the original redbrick



- Laboratory plastics account for 2% of the of the total plastic waste generated
globally each year, in 2015 a Nature article was published that estimated that
academic research laboratories produce 5.5 million tons of plastic waste
each year.

« Reducing the use of consumables has a number of benefits:
« Less consumables being purchased and therefore reducing costs
* Less waste produced

* Less manufacturing I

w» .

« Fewer deliveries and the carbon associated with this W M
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https://www.nature.com/articles/528479c

40% of global CO2 emissions come from generating
electricity and since laboratories consume 10 times
more energy than a typical office building they are
one of the most energy intensive industries.

ULT freezers:
« Usually set at -80°C but changing to -70°C can
save 30% energy

Fume hoods:

 Close sash after use

« Only take in items you need
- Do not use for storage.

Other equipment — switch off when not in use.
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Chemical management can cost up to
£1for every £1 spent on the chemical
itself. A good chemical management
system can help laboratories keep track
of their chemicals and prevent
unnecessary waste.

Preparing chemicails:

« Can aless hazardous chemical be
used?

« Plan experiments in advance and only
make up the required amount of
chemicals — it is better to prevent
waste than treat it or clean up waste
after it has been created.
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Labelling: Make sure chemicals are well
labelled with:

Chemical name and concentration
Date prepared

Name

Hazard labels

Chemical:

: Concentration:

Date made:

Q

Made by:



Type 1 or ultrapure water is the purest Type 2 or deionised water is more
form of water, it has extremely low levels : economical and uses a different

of ions, organics and biological grade of ion-exchange resin. While
contaminants. Type 1 water is used for it still maintains a high purity level it
the most critical applications including: | ) is used for applications that don’t

 Laboratories use 4x more water | . ——

Cell and Tissue Culture Type 2 water can be used in the

th q n Off i Ce S pq CeS Liquid Chromatography, Ultrapure Water following applications:

including High Performance

Thes s the good stuff
Liquid Chromatography (HPLC) Used for highly sensdive e General Lab Practices
Gas Chromatography procedures like HPLC, AAS and o Buffer preparation
Inductively Coupled Plasma mammaian cell culture > Media preparation
» Autoclaves can use up to 230 e S s
I Molecular Biology > General chemistry
|Itres Of Water per CyC|e Polymerase Chain Reaction / A Feed water for clinical
(PCR) f ) analysers
Purified Water Microbiological Analysis
The workhorse of the water world, employed and preparation
|t can take 5L of tap water to make o genra i use i hrgs e meca prearaton Flectrochemistry

or buffer creation EAAS

IL of ultra-pure water, wasting 4L Genera
of water down the drain

Ths s the water operating behind the scenes used for non-<rixcal
work ke nnsing your beakers, filing water baths or feeding autociaves

wing the different types of water used in the lab: ultrapure water, pu
Type 3 or RO water is produced through the purification technology reverse osmosis, it is the most economical method of
removing up to 99% of contaminants in potable water. Type 3 has the lowest purity level and can be used for the following
applications:

e Cleaning glassware
e Water baths
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Laboratories should achieve the minimum level of accreditation offered by

LEAF, My Green Lab or equivalent by the end of 2025.

4.1 Requirements for CRUK fundingapplicants

= - . s & o To be eligible for CRUK response-mode grant funding, Llead and Joint Lead
. i ] | applicants must each:
-
. s 2 « hold either the Laboratory Efficiency Assessment Framework (LEAF) or the My
) " b Certification at the Silver level for their research group(s) at the
L I:'l; time of submission;
¥ P eithar attach LEAF or My Green Lab Certification to their funding application

or provide a link to a publicly available list of accredited research groups at

their Host Institution(s).
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» Achieving Bronze/silver/gold

« Chemical management,

+ Green chemistry (also share LEAF guide for biological laboratories and
one of our laboratories created a guide for microbiology laboratories)

« Reducing consumable use

« Energy consumption

« Sustainable water use

P&g UNIVERSITY OF

&/ LIVERPOOL

. Sustainable laboratories quidance | | LABORATORIES:
= GUIDANCE . -

1

USER:

CHATE:

TIME [FRONM/TO):
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Hints and tips:
Reducing Energy Consumption

1. ULT freezers

a. Temperature:

a. Increase the temperature from -80°C to
-70°C.

b. Management:
a. Use racking to maximise storage space.
b. Standardise recording and labelling of samples.
c. Create freezer inventories.

c. Maintenance:
a. Regularly clean filters and remove ice build up from seals.
b. Completely defrost once a year.
c. Fillempty spaces with polystyrene boxes.

2. Fume hoods
. Keep the sash as low as possible when working and close
when not in use.

. Work at least 15cm inside the hood and place any items at
least 20cm behind the sash, 10cm from the sides and so
nothing is blocking the back.

. If it is safe to do so switch off when not in use.

~
. Do not use fume hoods for excess storage. u

3. Smaller Items of Equipment
a. Measure how long it takes heat blocks and refrigerated
centrifuges to heat up and cool down and write this down and
stick to the equipment. g#ltlc“ X Do not
Switch off
. Turning off equipment wien not in use. e bl b
a. Switch off equipment when it is not in use.
b. Use stickers to advise lab users what can and cannot
be switched off. [

5. Booking Sheets
a. Make booking sheets available for both large and |
small equipment.



https://www.liverpool.ac.uk/media/livacuk/sustainability/Sustainable,Laboratory,Guide.pdf
https://www.liverpool.ac.uk/media/livacuk/sustainability/Sustainable,Laboratory,Guide.pdf

« Established in Sustainability Week 2025

- An internal reuse platform for the redistribution of surplus
furniture, equipment, stationery and consumables

 In the first 12 months, Warp It has saved:
« 39 tonnes waste
« 149 tonnes CO,e
- £326,720

 Future priorities:
» Integrating repair, reupholstery and upcycling services
- Embedding Warp It into the design stage
« Expanding the range of items listed
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External resale and reuse of surplus laboratory equipment.

Central monitoring of equipment collection, resale and value
recovery with regular collection dates.

In the 24/25 academic year the scheme achieved:
« 26 surplus items collected

44 items sold

£20,000 net financial benefit

2.6 tonnes waste avoided

9.3 tonnes CO,e saved

Future priorities:

» Clearance of legacy items in storage

 Exploring opportunities for the procurement of second-hand
equipment
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Flow diagram of circular solutions
for surplus items incorporated into
the Sustainable Laboratories Guide.

Signposting to information

available on the sustainability
intranet site.
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Redundant item

15 the itam in good
warking ordar?

5 the data storad

digitally?

Was the item issusad
arvicas in tha

4 years?

Return ta T Sarvices
for internal reissue

Schedula repair

List the iterm on
Warp It for intemal
raUse

Schadule
confidential waste
collection via
Emerge

Contact Restors to
arrangea resala with
rabate or secure
data destruction
and raturn

Can the item be
rapaired?

ltern claimad via
Warp It intermally?

s the value of the
itern »£25,0007

Complate Asset
Transfer Form

Circular Solutions for Surplus Items

Resall itam via:

Catering Equipment
RAMCO

Lab Equipment
Uni Green Scheme

Lab Consumables
Woestaless Bio

te old?

No further action
required

15 the wvalue of the

itern »£25,0007

Complate Asset
Disposal Form

cantain or b

capacity to stor

15 the data stored
digitally?

Return to IT Services
for internal relssuwe

List or Wearp It for
extarnal reuse

Cantact the original
of replacermeant
supplier for
available take-bock
schemes

Scheduls secure

data destruction

and recycling via
Restore

lterm claimed via
Warp It extarnally?

No further action

required

recycling [ disposal

Please ensure you have
chacked compliance with all
transfer requiremants, related
to:
IT isgued assets
Data bearing items
Confidential records
Hozardous substances and
contaminated items
Parmissions and
authorisation, including
Asset Disposal and Transfer
forms.

Detailed Guidance on
Services

Please visit the Environmental
Sustainability and Energy
Services intranet pages for
guidance on the circular
economy, waste and
recycling services detailed in
the flow chart.




Case Study 1 - single use plastic to glass

“Previously, we used single-use polystyrene vials and single-use cotton balls as closures. Every year, we
used, autoclaved and then discarded >200,000 vials and cotton balls which equates to 1,300kg plastic and
240kg cotton wool. This waste was by far the majority of waste created by the lab.

Following on from the success of switching to glass bottles in previous years, in 2023 the lab purchased a
washer, reusable glass vials and washable bung closures that can be washed and reused indefinitely. From
a sustainability perspective, the following benefits apply:.

« Eliminate emissions from the production and transport of the boxes of single use plastic vials and cotton
wool (~10-12 deliveries per year), to be replaced with glass vials and bungs that can be used indefinitely.

« Abolish packaging waste from deliveries of disposable plastic vials and cotton wool, >360 cardboard
boxes, >2000 plastic bags

- Reduce waste and emissions associated with autoclaving waste vials (est. 1,700 autoclave bags used for
disposal)

« Reduce the waste output of the facility by >90%”
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Case Study 2 - reducing the energy demand of equipment

“As energy use is the main factor where the X-ray CT imaging lab can make sustainability changes, the lab initiated a
pilot study with the manufacturer of the instrument to reduce power consumption. The pilot study was successful, and
the instrument is now operating with new parameters, with reduces energy consumption by approximately 30%. The
instrument manufacturer is currently preparing roll-out of the new parameters to all similar instruments worldwide.”

Case study 3 — ScrubCycle

“We have developed and launched a new reuse programme called ScrubCycle,
designed to reduce textile waste associated with clinical placement scrubs. Previously,
students were issued five sets of scrubs, and any additional sets—whether due to
damage, wear, or changes in size—were individually purchased, resulting in unnecessary
waste and over-ordering.

Through ScrubCycle, we invited final-year students approaching graduation to donate
any clean, good-quality scrubs they no longer needed. This initiative received an
exceptionally positive response, and over the summer we collected several hundred sets.
These scrubs are now made available for current students to borrow or keep for as long
as required, significantly reducing the need to purchase new items and promoting a
circular, resource-efficient approach.”
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Case Study 4 - 3D printed reusable infusion port

“Each year, hundreds of saline IV bags are used by students at the Institute of Population Health for
practical training. While single use items are vital in clinical settings to prevent infection, these
measures aren’t required in simulated training environments.

Our Maker Space used rapid prototyping to develop a reusable infusion port. This innovation allows
IV bags to be safely refilled with tap water for training purposes, significantly reducing plastic waste.
The final design features:

A 3D-printed infusion port with a pierceable plastic membrane

A laser-cut washer and bung made from natural rubber

A screw-in cap that mimics the original sealing mechanism

Only the pierceable plastic membrane requires replacement after each use and this can be quickly
and easily reprinted. The printed components can also be recycled at end of use.

Compared to a traditional saline bag costing around £4, the new system costs just 25p in

materials to print, and only 7p thereafter to reprint the pierceable plastic membrane for

each subsequent refill. This could result in hundreds of pounds in savings and a significant reduction
in plastic waste.”
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Benefits to taking partin LEAF



C&4 UNIVERSITY OF

¢7 LIVERPOOL

Thank you.
Any Questions?

Jenna Lowe

Laboratory Sustainability Officer
jenna.lowe@liverpool.ac.uk

Strategic Sustainability and Impact Team
Directorate of Finance, Planning and Change
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