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Initially…

• A doctoral training centre with funded 

scholarships – all students had two 

supervisors from different faculties

Now…

• Grantham scholars receive an additional 3 

months funding to cover the time they spend 

doing sustainability related training

• Develop and coordinate multi- and inter-

disciplinary projects related to sustainability

Mary, Suma and Reena at COP26
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Desert Gardens

Hydroponics in Zaatari

Refugee Camp

Prof Tony Ryan & Prof Duncan 

Cameron
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PPE for Refugees

PPE & Refugees: dealing with a 

crisis by building livelihoods

Participatory Action Research with 

UNHCR, Al al Byt & Petra

Professor Tony Ryan

GCRF/Newton Fund £800k
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H3

Global Food Security 

UKRI £15 m

Profs Peter Jackson & 

Duncan Cameron with a 

host of Grantham PhD 

supervisors
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Many Happy Returns
(for plastic packaging)

Reusable packaging systems with 

industry, food production and retail 

stakeholders

Prof Tom Webb

NERC £1.2 m



Using your laptop/tablet/smart 
phone, go to the website:

ttpoll.eu
(please note the .eu and NOT .com)



Yesterday I made salad to go with lunch. Which 
would be the more sustainable choice: tomatoes from 
Spain or tomatoes from the UK?

A. Spain

B. UK



Which is more sustainable: fizzy drinks in a PET 
bottle or fizzy drinks in a Bio-PET bottle?

A. PET

B. Bio-PET







Which is more sustainable: a bottle of still water or a 
can of still water?

A. bottle

B. can



Which is more sustainable: a bottle of Buxton 
sparkling water or a bottle of Badoit sparkling water?

A. Buxton

B. Badoit



Which is more sustainable: a single use carrier bag, 
a plastic bag for life or a cotton bag?

A. Single use bag

B. Plastic bag for life

C. Cotton bag



Sustainability 

• A process or product is only 

sustainable if it is environmentally, 

socially and economically sustainable

• Sustainability is a balance between 

these different tensions
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Sustainable Development Goals



Net Zero





https://www.ipcc.ch/sr15/



UK: Net Zero by 2050





Source: International renewable Energy Agency

GHG footprint ~10% less 

than grey H2

GHG footprint is >20% 

greater than burning natural 

gas for heat

Source: Howarth and Joacobson, 2021, How green 

is blue hydrogen? Energy Science & Engineering

Ultimately, green hydrogen is 

needed:

• Will require an enormous 

amount of renewable 

electricity

• Requires large scale 

manufacturing & 

deployment of electrolyser

technology



How do we measure sustainability?
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Stuart

Are bioplastics really green?



All current polymers 
could be made from 
bio feedstocks

https://doi.org/10.1016/C2015-0-06856-3

https://doi.org/10.1016/C2015-0-06856-3


Literature Review of Bioplastic compliance with Product 
Environment Footprint (PEF) Method

• None of the studies reviewed fully 
complied

• Large variation in results for 
same polymer

• Not possible to identify a best 
performing polymer or type (bio 
or fossil) in any category

• Variation of 400% in some 
categories!

We encourage LCA practitioners to adopt the PEF method

Walker & Rothman, 2020, J Cleaner Production 121158



Fossil v bio-based plastics



bio based
non-degradable

fossil based
non-degradable

bio based
& degradable

fossil based
& degradable

Unpublished data – please do not copy or share



Decarbonising Electricity
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Total CO2 emissions for electricity 
+ heat decarbonisation at 2x BEIS forecast rate

fossil PET

bio PET

bio PLA

fossil PS

fossil PE

hypothetical as forecast is 
only for electricity

Could to 
make sense 
to replace 
PS with PLA 
in 2025

But bio PET 
is only 
better than 
fossil with 
H2 heat!



Neo Fossils - Burying bioplastics

• How much plastic – 300 million tonnes – 0.3 

Gt/year

• How much agricultural waste – 20  Gt/year

• If we used defossilized energy to make non-

degradable plastic from agricultural waste

• We could sequester ~ 1 Gigatonne of CO2 per 

year, every year

• Make fossils from plastic, not plastic from 

fossils…
Ryan & Rothman, 2022, Nature Reviews Chemistry, 6, 1-3



Are Electrolysers the future of hydrogen production?

An example from DTU…



Life Cycle Assessment of Electrolysers
“The objective of this study is to evaluate and 

compare the potential environmental impacts of the 

three H2O electrolysis technologies. The scope of this 

study starts with the acquisition of the raw materials 

used for the components of the electrolysis cells. The 

material for the components of the cells is processed 

by different machining techniques [indicated in 

figures]. After their lifetime, the electrolysis stacks 

are decommissioned, and landfill is considered as the 

main waste treatment due to the data availability.

Herein the functional unit is 

taken as 1 m2 of the stack area, 

taking into account the non-

active area of the stacks as 

well”
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Life Cycle Assessment of Electrolysers - Results



Reuse: Many Happy Returns



Reuse

✅ Less raw material

✅ Less waste

❓What about washing?

❓What about the transport emissions and 

logistics?

❓Will people engage with the system?



Packaging: Willingness & Acceptability

RorieTom SarahHarriet



Which products are people willing to reuse?

Greenwood et al., 2021, 
Sustainable Production & 
Consumption, 27, 1688



What factors influence what people are willing to reuse?

Aspects of the packaging
Packaging material
Packaging format

Dispensing method 
Closure type

Packaging window
Resealable

Easy to Open

Nature of the contents
Food vs. home care v. personal care

Raw food
State of matter

Shelf-life
Frequency of purchase

Appearance of the packaging
Change in appearance over time

Durable
Easy to clean



Would you be willing to have a drink from this cooler?



Willingness to reuse and thirst…
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Milk

Stuart RukayyaTomasz



Milk Supply Chain to Customers



If you buy 4 pints of milk in glass it is ~ 15% more expensive than a single 4 pt plastic bottle

Are you prepared to pay extra to be more sustainable???
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Milk Supply Chain to Cafes

Blazejewski et al., 2021 Sustainable Production & Consumption 27 1030-1046
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Sustainability is a balance!

• Finding the ‘best’ or ‘most sustainable’ 

solution can be tricky

• Quantification of sustainability is important

– Whole system analysis

• To meet net zero targets we all need to work 

together

r.rothman@Sheffield.ac.uk

@rachaelrothman
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Sustainability at the 
University of Sheffield



Sustainability Strategy

https://www.sheffield.ac.uk/sustainability/strategy



Action Plan
https://www.sheffield.ac.uk/sustainability/sustainability-action-plan



Academics

Professional 
Services 

Staff
Students

Working together

Divestment
● Student campaign lead to 2015 pledge to divest 

from fossil fuels
● Divestment completed in May 2019

Reducing campus wide single-use plastic usage
● Campus cups/reusable coffee cup initiatives 

(2017-18 - Coffee Revolution was first on campus 
to introduce a levy for disposable cups)

UoS Clean Energy Switch
● Student campaign working with sustainability staff 

at the SU and University
● Electricity switch announced May 2020


