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INTRODUCTION
Partnerships for the planet is the National
Centre for Universities and Business’ (NCUB) third addition in our
new showcasing series where we celebrate and share the best
of NCUB member collaborations. In this edition, we celebrate the
crucial work of our members to help the planet at a time of rising
global temperatures and biodiversity loss.
Dr Joe Marshall, Chief Executive of the NCUB: “Amidst the
numerous crises of 2020, we cannot forget that the sustainability
and climate crisis is one of the defining issue of our lifetimes.
The planet’s northern polar region recorded its second hottest
12-month period to September 2020, with the warmest temperatures
since 1900 all now occurring within the past seven years. What’s more,
every day around 8 million pieces of plastic make their way into our
oceans. On land, last year’s California wildfires were made worse by
the impacts of global heating, and it is estimated that climate change
has boosted Australia bushfire risk by at least 30 per cent. Indeed, if
our current rate of deforestation continues it is estimated that within
100 years, there will be no rainforests left on our planet.
We need to see action now. As the UK prepares to host the
important 2021 United Nations Climate Change Conference,
COP26, our government has already set an ambitious target to
reach net zero carbon dioxide emissions by 2050.
UK universities and businesses are rising to the challenge of
delivering change. New collaborative projects and research
into clean and renewable energy, new products and practises
to reduce our reliance on plastic, research into the impact of
flooding and making key industrial sectors more sustainable
are just some of the ground breaking work that universities and
businesses have been involved in to help this cause.
In this booklet, NCUB has collated ten collaboration case studies from
across the country. These case studies just scratch the surface of the
incredible collaborative work that NCUB members have been involved
in to promote sustainability and help mitigate the climate crisis.”

WE NEED TO SEE ACTION NOW,
AND UK UNIVERSITIES AND
BUSINESSES ARE RISING TO THIS
CHALLENGE.”
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NEW SOLUTIONS
FOR OLD PLASTIC
The plastic industry is the
second largest and fastestgrowing source of industrial
greenhouse gas emissions.
Researchers estimate that the
production and incineration of
plastic put more than 850 million
tons of greenhouse gases into
our atmosphere in 2019 alone,
as well as polluting our oceans,
harming wildlife and health.
In the UK it is estimated that
five million tonnes of plastic
is used every year, nearly half
of which is packaging. To
tackle plastic pollution, the
Government has set a target
to eliminate avoidable plastic
waste by the end of 2042. A
series of measures have since
been introduced, including
bans on single use straws,
stirrers, cotton buds and rinseoff cosmetics and personal
care products that contain
microbeads.
Across the UK, universities
and businesses have worked
together to find innovative ways
to replace plastic and create
more sustainable products.
This includes an important
contribution by the University
of Bath’s Centre for Sustainable
and Circular Technologies.

Talking about future
collaborations, Prof
Matthew Davidson,
Centre of Sustainable
and Circular
Technologies (CSCT)
Co-Director, at the
University of Bath, said:
‘Working with highgrowth companies like
Recycling Technologies
& Naturbeads, as well
as with global partners
such as Total Corbion,
has demonstrated
real demand for the
University of Bath’s
CSCT resources
and capabilities in
sustainable plastic.”
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Tackling the environmental impact of plastic waste is key to
the UK’s industrial strategy for clean growth. It is one of the
challenges that the University of Bath’s Centre for Sustainable
and Circular Technologies sets out to address. It does this
through its research and by working with companies on their
real-world needs in developing sustainable products, services
and processes for a circular economy.
Examples of the Centre’s work:
Naturbeads

Recycling Technologies

Bath spin-out company Naturbeads is a
good example of the Centre’s work. Whilst
plastic microbeads have been banned in
the UK from rinse-off products, they are
still found in many other personal care
items such as sun cream and lipstick. An
estimated 30,000 tonnes of microplastics
from consumer products end up in our
world’s oceans every year and some are
eaten by marine life, passing up the food
chain and ending up on our own plates.
Naturbeads is working with companies to
develop and deploy a replacement made
from biodegradable cellulose. Naturbeads
was founded on research from the Centre.
It benefits from its integrated business
support programme, the Sustainable
Technologies Business Acceleration
Hub which helped the company connect
with investors and researchers at the
University of Bath to expand the range of
applications of their technology.

The Centre is also an innovation
partner for more established
businesses. Venture-capital backed
‘Recycling Technologies’, is developing
a commercial concept for a
sustainable, integrated and distributed
manufacturing platform for the
chemical recycling of mixed plastic
waste into feedstocks for plastics
manufacturing. The company’s aim is to
integrate renewable energy to generate
green hydrogen for the upgrading
process using state-of-the-art reactor
technologies. Recycling Technologies
and the Centre secured funding from the
Sustainable Innovation Fund to establish
a demonstrator to test the technology
with support from the university’s
SETsquared Scale Up Programme. The
programme helps secure public-private
co-investment for collaborative research
and development.
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REDUCING ENERGY
CONSUMPTION IN
UK HOMES
Domestic energy consumption accounts for around 29% of total energy
consumption in the UK. Over 90% of us use gas or oil to heat our homes and
most household carbon emissions come from heating. There is a need for a
major step change in not only the energy that is supplied to households, but
also in our own individual behaviours and the ways in which we use energy.
In December 2020, the Government published an Energy White Paper:
Powering Our Net Zero Future. The White Paper considers the importance of
consumer behaviour in achieving the Net Zero target.
Universities and businesses alike are very aware of the importance of
consumer behaviour when it comes to energy consumption. Kingston
University, in partnership with Energise Sussex Coast, conducted an important
study focussed on behaviour.
oasisamuel / Shutterstock.com

Kingston University,
partnering with
Energise Sussex
Coast, carried out a
real-world research
project, setting up
energy ‘living labs’
to challenge the
energy consumption
practices of
households
across the UK
and contribute to
European policymaking on green
issues.

T

he three-year ENERGISE (European Network for Research, Good Practice and
Innovation for Sustainable Energy) project was formed to achieve greater scientific
understanding of the social and cultural influences on energy consumption.
Partner institutions from ten countries across Europe explored not just how much
energy people use, but also the factors influencing usage - such as societal norms,
culture, gender and socio-economic factors, and what affects consumers’ willingness
to change their habits.
Sustainability and innovation experts from Kingston University partnered with Energise
Sussex Coast to set up energy living labs in Hastings. In the living labs, families and
communities worked with researchers and others to reduce energy use in the home.

What was the result?
As a result of the project, households were able to reduce room temperature by 1°C
and do one less cycle of laundry per week by using innovations in practices introduced
during the living lab intervention.
Further to this, Energise Sussex Coast developed links with Hastings Mosque. They
extended their energy advice to cater better for Arabic speakers, who were finding
it difficult to access its services because of the language barrier. They also started
providing support at a refugee drop-in cafe each week.
Businesses, such as energy utilities, played an important role in providing advice on
living lab design, acting as implementation team partners or making suggestions on
how to translate the project findings for practitioners.
The findings have been passed on to policy-makers in the eight living lab countries
involved, as well informing policy-making in the European Commission.
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The chemical industry is the
UK’s biggest manufacturing
exporter. Many parts of the
industry make an important
contribution to tackling
environmental issues by
developing decarbonisation
technologies such as the
hydrogen economy, carbon
capture, use and storage, and
so on.

RETHINKING WASTE
MATERIALS
Unilever and seven universities have joined forces to
improve the sustainability of the UK chemical industry.

Whilst the chemical industry
has an important part to play
in developing sustainable
solutions, it is also one of the
UK’s largest energy users itself.
Work is underway to reduce
its carbon emissions and the
industry has been pivotal
in committing to Net Zero
whilst simultaneously arguing
for the need of an effective
policy framework to enable
decarbonisation.
Unilever is just one example
of a business working with
universities to improve the
sustainability of the UK
chemical industry.

F

ollowing a £22.5 million investment from the
UK Government, five new centres are planned
to begin to explore how reusing waste materials
in the textiles, construction, chemical and metal
industries can deliver environmental benefits and
boost the UK economy.
Unilever will join experts from seven universities
(Loughborough University, Cardiff University,
Heriot Watt University, The University of Sheffield,
Newcastle University, Imperial College London
and the University of Liverpool), and multiple
industry groups to lead innovation at the
Interdisciplinary Centre for Circular Chemical
Economy (NIC3E). The centre aims to reduce the
fossil fuel reliance of the UK’s £32 billion chemical
industry. The centre will be led by Professor Jin
Xuan at Loughborough University.
The centre will fundamentally shift the way some
of the world’s most well-known cleaning and
laundry brands are created, manufactured, and
packaged. This aligns with Unilever’s commitment
to replace 100% of the carbon derived from
fossil fuels in their Home Care formulations with
renewable or recycled carbon by 2030.
The key raw material of interest to innovators at
the centre are olefins, which account for 70% of
all organic chemical production, used to create
products such as synthetic fibres, plastics and
detergents.
The Centre officially started work on 1 January 2021.
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Dr Ian Howell, Unilever, explains that NIC3E is aligned in
embedding the circular economy principle into both packaging
and product formulation. “One of the ways the centre will look
to create a most sustainable chemicals industry is by creating
and implementing methods to recover and reuse key raw
materials from end-of-life products and CO2 emissions. Using
transformative new technologies, we can help close the loop
on these raw materials and reduce the carbon footprint of our
products, as well as those of others in the industry.”

Professor Peter Styring, Professor of Chemical Engineering
and Chemistry at the University of Sheffield, says partnering
together with Unilever and other industry players is the fastest
way to develop sustainable solutions to this urgent problem:
“At a time of unprecedented change, this is an ideal
opportunity for us to help develop new and sustainable
manufacturing strategies for the chemicals industry. For
too long now we have been relying on a linear approach to
manufacturing chemicals in a disposable society.”

SUPPORTING DEVON
BUSINESSES TO WORK TOWARDS
A SUSTAINABLE EARTH
The Sustainable Earth Institute (SEI) connects sustainability research expertise to the
wider world. It brings University of Plymouth researchers together with businesses, social
enterprises, community groups and individuals to work collaboratively on projects that
deliver positive impact towards a more sustainable earth. SEI research responds to key
global issues, contributing to efforts to reach the UN Sustainable Development Goals.
Businesses of all sizes have
an important part to play
in achieving net zero and
supporting environmental
sustainability. According to
The Carbon Trust, companies
with fewer than 250
employees account for almost
20% of the UK’s total carbon
emissions.
Most small businesses report
that sustainability is on their
agenda, and this is only likely
to increase as the pledges
made by large corporations
put pressure on smaller firms
within their supply chain.
Many SMEs also recognise
the transition to net zero as
a significant commercial
opportunity. The Organisation
for Economic Co-operation
and Development (OECD)
estimate that in the UK, SME’s
represent more than 90%
of clean tech enterprises,
demonstrating the significant
impact that they make to
delivering the innovative
solutions we need.
Universities are committed to
supporting and connecting
SMEs in their areas. The
Sustainable Earth Institute at
the University of Plymouth
is an important example of
this applied to environmental
sustainability.

The Sustainability Hub: Low Carbon Devon
The Sustainability Hub: Low Carbon
Devon supports Devon-based
SMEs to engage with university
academics around the low-carbon
agenda. It supports enterprises with
the development of low carbon
products, services or processes,
adopting low carbon technology or
reducing their carbon use. Academics

and enterprises can work together
within the collaborative space of the
Sustainability Hub which functions
as a living lab, showcasing the latest
low carbon technology.
The Hub is supported by an
investment from the European
Regional Development Fund (ERDF).

Environmental Futures and Big Data Impact Lab
The £6.4million Environmental Futures
and Big Data Impact Lab, also
supported by the European Regional
Development Fund, is a project
delivered by the SEI (together with
a number of partners) and supports
more than 60 SMEs.
This cross disciplinary specialist
technical support links directly to
local businesses and focuses on the
collection, analysis and visualisation

of data. Notably, researchers have
recently helped to launch the UK’s
first electric passenger vessel: The
e-Voyager. The e-Voyager is the
result of a progressive collaboration
between four businesses, the
University of Plymouth and University
of Exeter, and has paved the way
for larger scale innovation towards
meeting the Government’s target of
a 50% reduction in emissions from
the maritime sector by 2050.
Developed using repurposed Nissan
Leaf batteries in place of a diesel
powered engine and fitted with
purpose built sensors to record data
on emissions including noise pollution,
air pollution and fuel consumption,
the vessel is helping to place
Plymouth and the South West as UK
leaders in the conversion and new
build of zero-carbon, fully electric
commercial vessels. On completion
of rigorous trials in Plymouth Sound,
the e-Voyager is due to carry its first
paying passengers in April 2021.
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TRANSFORMING A UNIVERSITY
CAMPUS INTO AN ‘AT SCALE
LIVING LABORATORY’
Environmental sustainability is a top priority for Keele University. It is
embedded into everything the university does and, as climate change
becomes an unavoidable reality, Keele’s positioning has never been
more relevant.
In 2019, the UK became the first
major economy to set official
targets to achieve net zero
carbon emissions by 2050.
Achieving this target will
not simply require individual
initiatives and solutions, but
it will require fundamental
changes to almost all aspects
of our lives and our work.
Many universities are working
with businesses to understand
what this means for their
buildings, their operations,
their staff and their students.
The University of Keele, in
partnership with Siemens, has
taken this a step further by
creating a ‘living laboratory’
on the university’s campus.
This “living laboratory” does
not just affect the university’s
buildings and operation, but
also creates opportunities for
local businesses.

A

t the heart of Keele’s sustainability
work is the Smart Energy Network
Demonstrator (SEND) – the largest
project of its kind in Europe.
This hugely exciting development –
which is part-funded by the European
Regional Development Fund and BEIS*
– is all about reducing carbon emissions
and tackling climate change whilst
driving new research and development
and business growth.
Working in partnership with Siemens,
the SEND project is creating an ‘at
scale’ environment that allows energy
generation, distribution, storage,
forecasting and balancing to be
intelligently carried out across different
energy sources using the Keele University
campus as a genuine ‘living laboratory.’

WE HAVE THE POWER, AND THE KNOWLEDGE TO
CARE FOR THE WORLD… AND KEELE UNIVERSITY IS
SHOWING THAT IT UNDERSTANDS THE IMPORTANCE
OF SUSTAINABILITY.”
SIR DAVID ATTENBOROUGH

*Smart Energy Network Demonstrator
The Smart Energy Network Demonstrator project (ref: 32R16P00706) is part-funded through the
European Regional Development Fund (ERDF) as part of the England 2014 to 2020 European
Structural and Investment Funds (ESIF) Growth Programme. It is also receiving funds from the
Department for Business, Energy and Industrial Strategy (BEIS).
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The project will deliver better energy
management, reduce reliance on fossilfuel derived energy, significantly reduce
energy waste and provide opportunities
to trial innovative ways of energy use
and management.
Vitally, the data generated by the
SEND will underpin new research and
innovation partnerships with local,
regional and international business,
generating new products, services and
knowledge that will drive sustainable
high value economic growth and
jobs locally as part of a UK-wide
commitment to lead internationally as
the home of ‘clean growth’.
In addition to the capital
developments onsite at Keele,
graduate researchers are working
with SMEs from across Stoke-onTrent and Staffordshire on a range of
projects linked to the smart energy
agenda. Each business partnership
is a collaboration to develop a new
product or service. From the creation
of dynamic smart meter visual data
to drive consumer behaviour, to
developing more efficient battery
storage, these products are tapping
into emerging needs and new markets.
More than 200 local businesses
have also benefitted from 12-hours
of fully-funded sustainability
consultancy, provided by experienced
environmental, engineering and
innovation consultants, Stopford
Energy & Environment.

A STEP TOWARDS RENEWABLE
PROPANE AND BUTANE
Researchers at the University of South
Wales (USW) are collaborating with industry
to lower the carbon impact of Liquefied
Petroleum Gas (LPG).

The vast majority of UK homes, about 85%, are connected to the
gas grid. Consequently, a lot of research and policy has accordingly
focussed on decarbonising gas grid supplies, but achieving Net Zero
will require more sustainable off-grid solutions too. The Government’s
Energy white paper, published in December 2020, announced a
consultation in early 2021 on new regulations to phase out fossil fuels in
off-grid homes, businesses and public buildings.
Those that are not connected to the grid often use oil, liquified
propane gas or electricity for their energy. The problem is that there
are few sustainable options for off-grid gas uses.
Researchers at the University of South Wales are making an
important contribution towards renewable propane and butane as
a solution to this.

O

btained from natural gas, or as a by-product of
oil, LPG is either imported or produced at an oil
refinery. It plays a significant role in the UK energy system,
providing heat and energy to two million off-grid homes
and businesses.
Although considerable effort is being made to
decarbonise gas grid supplies, the options to decarbonise
off-grid gas uses are currently limited.

The team is now collaborating with Flogas Britain Ltd, a
major supplier of LPG in the UK, to develop strategies to
increase the concentrations of propane and butane that
can be produced to an industrially-relevant scale.
This research has the potential to revolutionise a number
of industry sectors. The future of the LPG industry and
continuation of the mechanism for providing off-grid
fuel gas is dependent on finding sustainable alternatives
to fossil-based propane and butane. Efforts to reduce
the carbon impact of the aerosol industry are also
based on establishing sustainable sources of propane
and butane gas.

Building on their research into the anaerobic production
of methane and hydrogen gas, and more recently in
power to gas conversions, scientists at USW have been
investigating the potential for producing ethane, propane,
and butane through microbial techniques.
The research, initiated in collaboration with Wales & West
Utilities (WWU), has identified a bioprocess that enables
the production of green alkanes from a wide range of
renewable feedstocks.

Who is involved in the collaboration?

#PartnershipsForThePlanet
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UNDERSTANDING THE IMPACT
OF FLOODING ON UK SMES
The University of Leeds through the Yorkshire Integrated Catchment Solution Programme
and the University of York have joined forces with a host of organisations to better
understand the impacts of flooding upon the Yorkshire and Humber’s SMEs. The change in
our climate means we are likely to experience wetter winters that can lead to flooding, so it
is paramount to increase SMEs’ flood resilience.
Bridging knowledge gaps to
boost SMEs flood resilience

Universities and
businesses are working
together towards a
more sustainable future,
but past emissions
are already having an
impact on our present.
The MET office reports
that climate change
is already causing
warming across the
UK. All of the UK’s ten
warmest years on
record have occurred
since 2002, heatwaves
are 30 times more likely
to happen, our winters
are warmer and wetter
on average, and since
1998 we have seen
seven of the ten wettest
years on record.
As well as shaping a
better future, universities
and businesses must
also work to respond to
the immediate impacts
we are seeing. The
change in our climate
means we are likely
to experience wetter
winters that can lead
to flooding, so it is
paramount to increase
SMEs’ flood resilience.
The University of Leeds
and the University of
York are making an
important contribution
to responding to this
challenge.

Flooding is becoming more common
in the UK and it has been highlighted
as one of the top future climate
hazards. For example, more than 3,000
businesses were directly affected in
2013/14 by flooding, generating costs of
around £831 million for small businesses.
Small and medium-sized enterprises
(SMEs) are the backbone of UK
communities. When they are affected
by flood incidents, ripple effects
are experienced across towns and
regions. Indeed, in the Calderdale
Valley, West Yorkshire, floods on 2015
Boxing Day alone led to £47M in losses
for SME’s, while the indirect knock-on
effects across the regional economy
were £179M. Research shows that

SMEs’ economic impact could trigger
a downward-spiral effect that can
erode towns’ vibrancy and character.

Aims
This collaborative project aims to
increase flood resilience of SMEs
by co-creating two tools with local
and sub-regional authorities across
Yorkshire and the Humber and with
lenders, insurers, surveyors, and
brokers. One tool aims to assess the
economic costs of flooding on SMEs
to mobilise investments. The other is
to evaluate effective flood resilience.
The collaborative process of creating
the tools and piloting them is already
bringing a broader understanding of
SMEs’ situation and ways to increase
their resilience.

“The project emerged from the lack of understanding of the impacts
of flooding upon SMEs. The gaps in knowledge extend from SMEs not
understanding how to protect themselves adequately, through insurers and
other financial influencers not understanding the risks and so not providing
insurance or lending, to local and regional authorities not having appropriate
information to mobilise resources”
Dr Paola Sakai, the lead researcher of the project.

“When I hold my regular meetings with insurers, they are bought into the
concept of resilience but cannot move forward meaningfully. The tool we will
co-create to assess the effectiveness of resilience measures will be key to
identifying the most beneficial strategies SMEs can take to protect themselves”
An insurance broker partner of the project.

Who was involved in the collaboration?
Bridging gaps to boost SMEs flood resilience is a partnership project funded mainly by iCASP with the following partners:
•
•
•
•
•
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The University of Leeds
The University of York
The West Yorkshire Combined Authority
The Leeds City Region Enterprise Partnership
The Environment Agency
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•
•
•
•
•

The Yorkshire Regional Flood and Coastal Committee
ESRC-UKRI
DEFRA Flood Resilience Roundtable
UCVR
Yorkshire Integrated Catchment Solutions Programme

PIONEERING RENEWABLESBASED ENERGY IN SUBSAHARAN AFRICA
Ulster University has teamed up with industry experts to
deliver renewable energy to Sub-Saharan African nations.
More than 80% of Africa’s electricity
is generated from fossil fuels, which
means the effects of climate change
disproportionately impact the Sub-Saharan
region, where millions live without modern
energy access. Lack of basic services such
as lighting and communications compounds
poverty by limiting educational opportunity,
ability to generate income and leaving
populations vulnerable to crime at night.

pollution as well as physical burden and
adverse health effects Electricity grid
expansion and development can be cost
effective in densely populated areas but
expensive in rural areas with challenging
characteristics such as low population
density, low incomes, and difficult
topography. Rural areas therefore remain
overly reliant on biomass sourced from
dwindling forests.

Millions of households burn wood,
charcoal, agricultural residues or animal
dung for cooking and boiling water.
This leads to deforestation and air

The emergence of renewable energy
solutions has evolved to become a more
affordable option, with huge progress
made in this sector in recent years.

Global warming is a global
challenge requiring global
solutions. Later this year, the UK
will host the 26th United Nations
Climate Change Conference,
also known as COP26. COP26
will bring together the heads of
states, experts and campaigners
to agree coordinated action to
tackle climate change.
Universities and businesses are
also committed to creating
collaborative and global
solutions to environmental
problems. Many work across a
global network of researchers,
experts and local leaders to
help deliver positive change
In just one example of global
collaboration on climate change,
Ulster University is working
effectively with industry experts
to deliver renewable energy to
Sub-Saharan African nations.

Championing low-cost
solar technology
Ulster University’s Solar team
at the Centre for Sustainable
Technologies believes that
localised, decentralised solar
energy solutions represent a
viable solution for Sub-Sharan
Africa. Their “entry level”
plug-and-play modular solar
solution combines photovoltaic
electric systems (converting
light into electricity), batteries
and innovative solar thermal
devices. This has been the
principle technology used
in their three projects in
Botswana and Zimbabwe:

SolaNetwork project:
Providing a scaled up
interconnected solar system to
form virtual and physical nodeto-node networks, including
battery trading and village run
Energy Service entity.

SwanaSmartStore project:
Intelligent solar storage systems
which will provide reliable and
affordable household energy
access and sustainable support
for weak and stressed electricity
grids in Zimbabwe and Botswana.

SolaFin2Go project:
Standalone solar systems
that provide cost effective
and affordable access to
electricity and thermal hot
water for off-grid, rural
households in the village of
Jamataka, Botswana.

An international approach
Along with Ulster University, the three projects bring together research expertise
and commercial partners with interests in renewables and energy, infrastructure,
management and finance: SolaForm Ltd (Northern Ireland) – solar thermal
experts; dpSun/KRD Global Ltd (Poland/UK) – Solar PV manufacturers; EmPowered
Pty (Botswana) – solar finance; Kingston University (England) – energy modelling
expertise; DM Innovations (Northern Ireland) – sensors and communications;
Onesun Solar (Pvt) Ltd (Zimbabwe) – energy management services.

#PartnershipsForThePlanet
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EXPOSING
ARSENIC IN
GROUND WATER
AND RICE
Arsenic is a natural component
of the earth’s crust, but is highly
toxic in its inorganic form. The
World Health Organisation
(WHO) says that the arsenic
in groundwater is a significant
public health problem. Arsenic
can enter the water supply
from natural deposits in
the earth, but also through
industrial and agricultural
pollution.
At least 140 million people
in 50 countries have been
drinking water containing
too much arsenic. Long-term
exposure to inorganic arsenic
can lead to a range of health
problems, including chronic
arsenic poisoning, skin lesions
and skin cancer.
Arsenic is known to
accumulate in rice at higher
levels than other crops, with
significant health implications,
especially for infants and
children. Researchers at the
University of Manchester,
working with the chemical
biologists at the CSIR-Indian
Institute of Chemical Biology,
have been working to
understand this issue better.

High levels of arsenic in groundwater and rice have been
shown to be associated with elevated genetic damage in
humans but The University of Manchester’s partnership with
chemical biologists in India at the CSIR-Indian Institute of
Chemical Biology in Kolkata, is tackling the issue head on.

The challenge
In many parts of the world groundwater is used for drinking, cooking and irrigating crops,
and the level of arsenic it contains is a major health risk. Continual exposure to high
concentrations of arsenic in water can result in people developing cancers, ischaemic heart
disease and compromised immune systems.
This is particularly marked in Bangladesh, where it is estimated that tens of thousands of
people die prematurely each year because of chronic exposure to this carcinogenic hazard.
A unique culture of successful collaborative working across disciplines and specialist
expertise in the ﬁeld meant that The University of Manchester was exceptionally well
positioned to address this problem. Funding from Natural Environment Research Council
(NERC) and Engineering and Physical Sciences Research Council (EPSRC) allowed the
University to bring together geochemists and microbiologists on various research projects to
better understand the extent and origins of this problem.

The impact
The research discovered that in affected areas rice is a major arsenic exposure route for
humans and the calculated lifetime cancer risk for people consuming rice as a staple food
with typical arsenic levels exceeds the risk from drinking contaminated water.
The joint research has informed changes in the Food & Agricultural Organisation (FAO)
recommendations and increased awareness of the importance of rice as a significant
arsenic exposure route by the European Food Safety Authority (EFSA).

Arsenic
9

Manchester’s ground-breaking research has potential for direct impact at many levels. Novel
ﬁndings are informing how policy makers worldwide consider future regulations regarding
groundwater abstraction and rice irrigation. Their research has informed current thinking in
Europe on the extent of arsenic exposure from private water supplies.
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ECO-FRIENDLY LAB
GROWN MEAT
3D Bio-Tissues Ltd, a bio-tech start-up, spun out from
Newcastle University in 2019 is a leading provider of
cutting-edge technologies in 3D tissue engineering. The
start-up allows the production of lab grown meat as a new
and healthy, environment-friendly food source, as well as
human skin and corneas for transplantation.
Current estimates indicate that global
demand for calories will increase by
70% by 2050. Closing this food gap will
require both significant productivity
increases and radical dietary shifts
away from animal-derived products.
These represent highly-inefficient and
environmentally unsustainable sources
of protein.
Recent advances in animal cell
technology and bioengineering have
transformed the concept of cellular
agriculture (e.g. growing meat products
from animal cells) from a pipe dream to
a highly promising source of sustainable
food for the growing global population.
3D Bio-Tissues Ltd is currently
collaborating with the Centre for
Process Innovation (CPI), using its stateof-the-art facilities in Darlington. This
collaboration will allow the design
and implementation of experiments to
explore conditions and combinations

“The alternative meat
market was valued at
£7.04 billion in 2018 and
is expected to grow by
7.4% per annum. There
are currently around 30
companies worldwide
developing cellular meat,
fish and poultry products.”
Professor Che Connon

of factors as well as generate and
interpret a large volume of data
faster. Crucially it will more reliably
demonstrate the utility of the 3D BioTissues Ltd supplements to accelerate
the growth of muscle and fat cells.
The new technology from 3D BioTissues Ltd’ positions them as leaders in
cultured meat supplements.
This cutting-edge platform to produce
structurally complex functional living
tissues at scale, was developed by
founder Professor Che Connon, using
his understanding of how tissue is
produced from cells gained from 20
years of UKRI funded cell biology
research.

Food production has a
significant impact on the
environment, with agriculture
accounting for about a
third of global greenhouse
gas emissions, significant
deforestation, water shortages
and pollution. Whilst food
production contributes
significantly to climate change,
it is also very vulnerable to its
impact. The consequences
of climate change could, for
example, make it harder to
grow traditional crops, feed
livestock and survive weather
extremes.
The issue is growing. The world
population is expected to rise
by 2.3 billion people by 2050
and global income may triple,
increasing demand for meat
and other foods. Innovative
solutions are needed to feed
the world in a more sustainable
way.
In December 2020 an
important milestone was
reached when lab-grown meat
was approved for sale for the
first time ever in Singapore. Lab
grown meat could help provide
cleaner, drug-free and crueltyfree meat. Manufacturers
believe that once production
is scaled up, it will produce
much lower emissions and
use less water and land than
conventional meat.
The case study below highlights
an example of a UK university
spinout making an important
contribution to lab-grown meat
production.

10%

The amount of meat that
Americans and Britons
consume per day has risen
by since 1970, according to
figures from the UN’s Food and
Agriculture Organisation.

Going vegan for
two-thirds of meals could

cut foodrelated carbon
emissions by
60%,
according to a study by
John Hopkins University

“Presently, the main challenge for
the mass production of cellular
meat is its reliance on animal serum,
an expensive supplement with
limited efficiency, high variability,
and ethically-contentious sourcing.
3D Bio-Tissues Ltd is developing
new serum-free media formulations
for growing cellular meat with
unprecedented high efficiency levels,
and without the need of animalderived extracts or growth factors”
Professor Che Connon

#PartnershipsForThePlanet
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SUMMARY
The threat of global warming to our planet is stark.
The changes to sea temperatures, the rate of
deforestation, the depletion to our fossil fuels and
the levels of ocean plastic are all hugely concerning.
The changes we have witnessed in just the last few
decades are nothing short of disastrous.
Across the UK, both universities and businesses have
recognised and risen to this challenge. Clean and
renewable energy sources will be key to our planet’s
future, as well as ending our reliance on plastic for
the sake of our oceans. Indeed, making key industrial
sectors like the chemical industry more sustainable
is crucial as we look to the future. These examples
only touch on the many collaborative projects that UK
universities and businesses have been involved in.
But the future isn’t set in stone, and we can change our
current course. How our future looks is for each and
every one of us to decide.
Although a step in the right direction, these projects alone
won’t solve the climate crisis. We all have a part to play.
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#PartnershipsForThePlanet

Partnerships for the planet is the latest in
the NCUB’s quarterly showcasing series.
Each quarter we will focus on a different theme under which we will celebrate and share
the best of NCUB member collaborations. In summer 2020 we published ‘Collaboration
In Crisis’ and celebrated the lifesaving work our universities and businesses have been
carrying out during Covid-19, and in autumn we highlighted university and business
partnerships formed to address skills gaps, in Building Future Talent Together.

AUTUMN 2020

SHOWCASING COLLABORATION:

BUILDING FUTURE
TALENT, TOGETHER
Highlighting university and business partnerships
formed to address skills gaps.

SHOWCASING COLLABORATION:

COLLABORATION
IN CRISIS
Highlighting university and business partnerships formed
in response to the Covid-19 pandemic
SUMMER 2020

READ MORE HERE

READ MORE HERE

#PartnershipsForThePlanet
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The National Centre for Universities and Business (NCUB) is an independent
and not-for-profit membership organisation that promotes, develops and
supports university-business collaboration across the UK.
Get in touch:
For more information please contact NCUB at: info@ncub.co.uk
www.ncub.co.uk •

@NCUBtweets

