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Innovative solutions are 
necessary if we want to 
feed the world in a more 
sustainable way.

Dr Joe Marshall, Chief Executive of the NCUB: “The food and 
drink manufacturing industry is the single largest manufacturing 
sector in the UK, with an annual turnover of £95.4 billion. The 
industry employs about 400,000 people and this represents 
around 13% of the total manufacturing workforce in the UK. 
What’s more, the scale of the industry continues to grow. NCUB 
noted in the Leading Food 4.0 report that the food, drink and 
catering sector contributed over £103bn to the UK economy 
in 2012. The most recent statistics show how much this has 
grown – this figure has rocketed to £234bn in 2019.

The industry is a cornerstone of the UK economy, and it is being 
forced to adapt and innovate at pace as it contends with a 
growing population and global warming.

Scientists have predicted that within the next 30 years, the 
world population is expected to rise by 2.3 billion people. To 
put that into context, by 2050 the world’s food production will 
have to increase by nearly 50%. Securing food for everyone is a 
monumental challenge.

Our current 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. Indeed, agriculture emits more greenhouse 
gases than the planet’s cars, trucks, trains, and airplanes combined. 
This is largely from methane released by cattle and rice farms, 
nitrous oxide from fertilized fields, and carbon dioxide from the 
cutting down of rain forests to grow crops or raise animals.

What’s more, climate change will dramatically affect what we 
can eat and drink. Speciality crops such as avocados, coffee and 
wine grapes can only be grown in a very narrow climate range and 
yields are at risk if temperatures shift. It’s a double-edged sword.

Innovative solutions are necessary if we want to feed the world 
in a more sustainable way.

In this booklet, we take a look at ten collaborative projects UK 
universities and businesses have embarked upon as they have 
risen to this challenge. We look at projects that are making our 
food growing processes more bountiful, partnerships that are 
exploring new food sources and collaborations that are making 
the UK food system more sustainable and efficient.”

Introduction:
‘Food for the future’ is the National Centre 
for Universities and Business’ (NCUB) latest 
addition to our showcasing series where 
we celebrate and share the best of NCUB 
member collaborations. In this edition, we 
celebrate our member’s crucial work to help 
the food industry adapt and innovate to 
deliver the food we will need in the future.

Leading Food 4.0
In 2015 NCUB convened a Taskforce to review 
ways of increasing the intensity, variety and nature 
of business–university collaboration for the sector. 
The Taskforce resulted in three reports looking into 
attitudes and perceptions of careers in the agriculture 
and food Sector. You can read more about this here: 
https://ncub.atavist.com/leading_food

https://ncub.atavist.com/leading_food
https://ncub.atavist.com/leading_food
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Professor Alison Kingston-Smith, from the Institute of Biological, Environmental and 
Rural Sciences (IBERS) at Aberystwyth University says the project will be important 
for meeting future food needs. “With a rising global population, the world needs 
more sources of sustainable food. Insects could be one of those. This project is a 
great chance for the Welsh agriculture and food sector to diversify into new markets. 
There’s no doubt that insect protein is an increasing focus in the food sector, and our 
researchers will be part of those exciting developments.”

Insects on the menuAccording to the UN Food and 
Agriculture Organization, insects are 
already being consumed by at least 
2 billion people across the world. 
Although not yet common place the 
world over, they are high in fat, protein, 
vitamin, fibre, and mineral content, and 
many are believed to be richer sources 
of these than fish and meat.

Agriculture accounts for a third of 
current emissions and with land space 
limited, and our oceans overfished, we 
desperately need a new source of protein. 

The motivation therefore for universities 
and businesses such as Aberystwyth 
University, HOP, the University of 
Nottingham and AB Agri Ltd to join forces 
and explore this food source is clear.

Crickets and beetles could become a common part of our 
diets thanks to international research by academics at 
Aberystwyth University.

Insects are a common feature of 
people’s everyday menu in countries 
around the world, such as Mexico, China 
and Ghana. These insect-based foods 
offer a more environmentally friendly 
source of protein than many other food 
stuffs, and could help feed the world’s 
growing population.

Approximately 30% of EU consumers 
are willing to eat insect-based 
food - also known as entomophagy. 
The ValuSect consortium, which 
stands for ‘Valuable inSects’, aims to 
increase this number by improving 
the quality of the insect production 
and processing, including its 
environmental impact. 

The Future Protein Platform is a project funded by the 
Future Food Beacon of Excellence at the University of 
Nottingham.

The project aims to explore the potential 
of novel sources of protein to improve 
the sustainability of our protein supply 
for both animal feed and human food.  

In collaboration with AB Agri Ltd, the 
Future Food Beacon is exploring the use 
of insects (specifically mealworms) and 
bacteria as sources of protein for animal 
feed. The work focuses on maximising 
the nutritional value of these organisms 
as sustainable sources of high-quality 
protein for poultry and fish. Working with 
industry ensures that the economic, as 

well as environmental, potential of these 
novel feed ingredients is kept under 
constant review. 

It was a welcome step forward that the 
EU’s European Food Safety Authority 
(EFSA) confirmed its approval of 
mealworms as a human food in 
January 2021. This will open up further 
opportunities for the Future Food 
Beacon to collaborate with industry to 
develop insects as a nutritious, safe, 
economically viable and sustainable 
addition to our food systems.

Future Protein Platform 

The research aims to accelerate the 
development of insect-based food 
businesses in North-West Europe, and 
transfer knowledge on the subject. 40 
cases will be chosen over the next 3 
years by the project partners showing 
innovative ideas for the development of 
the insect-based food business.

Former Aberystwyth University student 
Dr Geoffrey Knott is Managing Director 
and Co-Founder of HOP, a business 
that produces cricket protein bars. He 
explained: “HOP’s mission is giving 
individuals more control over their long-
term health and wellbeing through the 
foods they eat. Currently HOP sells sports 
nutrition products made from crickets. 
We launched our first cricket protein bar 
in late 2019 and it’s been incredibly well 
received amongst adventurous and eco-
minded sports people.”

Researchers at Aberystwyth University 
are contributing to the project, which is 
finding ways to improve the sustainable 
production and processing techniques 
of insect-based products.  

ValuSect, is a consortium of partners 
coordinated by Thomas More University 
in Belgium and supported by a €2,08m 
grant from the INTERREG North-West 
Europe programme. The project, backed 
by the Welsh Government, also includes 
10 full partners and 8 associated 
partners. These include BIC Innovation 
based in Wales, Inagro, a research 
centre for agriculture based in Belgium 
and Teagasc the Agriculture and Food 
Development Authority in Ireland. 
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Using technology to 
drive food sustainability

Increasing the rate 
of photosynthesis

Protein is an important part of a healthy 
diet. Indeed, The British Heart Foundation 
estimates we need on average two 
portions of it a day. Most common protein 
sources are meat, fish, nuts or tofu. 

According to the UN, high levels of meat 
consumption can be seen across the 
West, with most countries in Western 

As we look to the future, we know we will need to end our overreliance on meat and many 
are already embarking on a more plant-based diet. However, the way that we grow our crops 
in the future also matters. Farming uses much of the planet’s precious water supplies and is 
also a major polluter, as runoff from fertilizers and manure disrupts fragile lakes, rivers, and 
coastal ecosystems across the globe.

Existing technologies and products to increase crop yields are not able to meet this future 
demand and they are limited by the inefficiency of plants to convert sunlight into biomass – 
the process of photosynthesis. 

Using revolutionary technology developed at the University of Bristol, Glaia are aiming 
to improve the photosynthetic efficiency, meaning crops will produce a sustainable yield 
increase and will help to meet future food demands.  

Europe consuming between 80 and 
90 kilograms of meat per person, per 
year. This is equivalent to just under 50 
chickens or half a cow each. What’s more, 
due to population growth, 9% more beef is 
consumed in the UK than a decade ago.

However, with more than 14.5% of all 
greenhouse gas emissions generated 

by livestock farming, we need to 
reverse this growth in consumption and 
find alternative sources of protein. 

The collaboration between researchers 
at Teesside University and Quorn 
Foods, to drive the sustainability and 
quality of its protein is making a critical 
contribution. 

Research at Teesside 
University is helping one 
of the world’s foremost 
producers of meat 
substitutes, Quorn Foods, 
to drive the sustainability 
and quality of its protein.

More than 14.5% of all greenhouse gas 
emissions are generated by livestock 
farming. Quorn Foods has placed 
sustainability at the heart of its mission 
by developing tasty and nutritious meat 
alternatives. 

Working together with Quorn Foods, 
Teesside University is investigating 
approaches to improve the 
manufacturing efficiency of mycoprotein, 
the main ingredient in all Quorn products. 
The project will deliver an even more 
sustainable production methodology and 
enhancements to product quality.

Quorn is produced by fermenting a 
nutritious microorganism in the fungus 
family called Fusarium venenatum. 
This is has developed into more than 
100 different Quorn products such as 
pieces, sausages and mince, which are 
sold primarily in Europe and the USA, 
and are available in 18 countries.

As part of a Knowledge Transfer 
Partnership (KTP), funded by UKRI 
through Innovate UK, Teesside 
University researchers and Quorn have 

formed a collaboration. Together they 
are using ground-breaking new methods 
of proteomics, mass spectrometry and 
chromatography to identify and quantify 
proteins during the fermentation 
process, as well as using biochemical 
data to identify targets for new strains 
with desirable characteristics.

The project team has direct access 
to Teesside University’s £22.3 million 
National Horizons Centre, a UK centre of 
excellence for the biosciences industry 
based in Darlington. The researchers 
will utilise specialist equipment for 
examining and testing different proteins 
to ensure they meet pre-approved food 
regulations.

In addition, biochemist Dr Nanda Ayu 
Puspita, will project manage the research 
from Quorn’s new pilot plant in Billingham. 

As we look to increase our food sources, 
agricultural productivity is constrained 
in that plants are relatively inefficient 
at harvesting sunlight. Photosynthesis 
(the process by which plants convert 
sunlight to biomass) is a bottleneck in 
agricultural productivity and thus limits 
food production.

Agricultural technology company Glaia 
is seeking a solution to this problem by 
increasing the rate of photosynthesis. 
The company is working with the 
University of Bristol to commercialise 
patented technology developed by the 
University that has the potential to 
increase crop yields by over 20%.

The technology, based on a benign 
carbon-nanomaterial commonly 
found in nature, centres around a new 
family of plant additives known as 
‘sugar-dots’. Sugar-dots accumulate 
in plant leaves where they can 
directly interact with and enhance 
photosynthesis by increasing the 
number of light-harvesting antenna 
and improving the response to high-
intensity light. They are water soluble 
and can be applied to the soil, as foliar 

spray or to the irrigation system in 
hydroponics. The sugar-dots have 
been tested on multiple crops including 
wheat, strawberries, tomatoes, and 
blueberries, showing promising yield 
increases of between 20% and 40%.

This technology can be readily 
adapted to fit with conventional 
agronomic practices and Glaia has 
developed a simple method to scale 
up production. The commercialisation 
of this technology has the potential to 
address a pressing global issue and 
revolutionise standard agriculture. 

The sugar-dots have 
been tested on multiple 
crops including wheat, 
strawberries, tomatoes, 
and blueberries, showing 
promising yield increases 
of between 20% and 40%.

Dr Gillian Taylor, Operational 
Manager of the National 
Horizons Centre, said: “This 
is a fantastic example of a 
research project working 
at the cutting edge of food 
innovation, with the potential 
to make a real difference not 
just to the business, but to 
the planet. This project brings 
together different disciplines of 
science and engineering, and 
key to its success is our close 
collaboration between industry 
and academia.” 

Dr Rob Johnson, Science 
Manager at Quorn Foods, said: 
“Quorn Foods is delighted to 
start this project with Teesside, 
which will provide evidence and 
technologies that will allow us to 
drive our products to new levels 
of sustainability and quality.”

University of Bristol spin-out company Glaia is developing sustainable solutions to help 
farmers produce more food from the same plants.
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Growing underground
Knowing to grow: 
Ensuring there is enough 
food for the future

The environmental challenges posed 
by agriculture are huge. Not only 
does agriculture account for a third of 
current emissions, we are also facing 
a serious land scarcity problem. New 
research has found that nearly a third 
of the world’s adequate or high-quality 
food-producing land has been lost at 
a rate that exceeds the pace of natural 
processes to replace diminished soil. 
The continual ploughing of fields, 
combined with the use of fertilisers, 
has degraded soils across the world. 
When you couple this with the need to 
produce 50% more food by 2050, the 
scale of the problem becomes clear.

Zero Carbon Farms, in collaboration 
with the University of Cambridge, 
are on a mission to be part of the 
solution. Reducing the carbon footprint 
of transport and supply, as well as 
optimising crop performance whilst 
using less space and water than 
conventional greenhouse growing, are 
just some of their achievements.

Knowledge and skills are essential for producing food, ensuring their future availability 
is therefore vital for resilient agrifood systems. With the world’s population growing 
at an unprecedented rate, ensuring we have the skills needed to produce our food has 
never been more important. A third of the UK’s food and drink workforce is due to retire 
by 2024, leaving the industry facing a shortage of about 140,000 recruits.

Researchers at Cardiff University, working with horticultural businesses, are aiming to 
understand the knowledge and skills essential for growing food.

Indeed, almost half (47%) of businesses 
across the food and drink sector say EU 
nationals in the workforce are considering 
leaving the UK because of uncertainty 
about their future, according to a survey co-
ordinated by the Food & Drink Federation.

But this potential crisis is just the short-
term manifestation of long-term problems. 
The agri-food industry has for more than a 
decade been reporting shortages of skilled 
people to work in horticulture.

What is the aim?
The ‘Knowing to Grow’ project considers 
how to meet knowledge requirements 
for future food supply chains, focusing 
on horticultural businesses of various 
scales and types. 

A focus on horticultural production 
– large-scale growing of fruits and 
vegetables – will reveal how knowledge 

flows through agri-food systems. This 
will characterise risks of shortages or 
losses of essential skills that threaten 
long-term resilience in the context 
of global food security. Drawing 
on international experiences and 
stakeholder expertise, it will suggest 
strategies to enhance food security in 
Wales and beyond.

The research aims to enhance the 
resilience of knowledge and skills 
dimensions of agri-food systems by 
informing policy, theory and practice. For 
example, when the Covid-19 pandemic 
hit, researchers worked in partnership 
with Tyfu Cymru, Food Sense Wales and 
Peas Please to investigate how producers 
in Wales were affected. These insights 
highlighted how industry was adapting 
rapidly, but lacked resources to invest in 
expanding production. Pressures arising 
from the pandemic also highlighted the 
strains many growers operate under, 
including heavy workloads. 

Knowing to grow is part-funded by 
Cardiff University and the European 
Regional Development Fund through the 
Welsh Government.

Thirty-three metres below London’s 
Clapham High Street is the world’s first 
underground farm. Stacked racks of 
fresh green leaves thrive under banks 
of LED lights, the fragrance of the 
‘microgreens’ filling a former World War 
Two air raid shelter under south London.

In 2015, the deserted subterranean 
space sprouted new life when co-
founders Richard Ballard and Steve 
Dring decided it was a perfect site to 
grow food while reducing the carbon 
footprint of transport and supply. 

Zero-carbon food is at the core of 
the Growing Underground vision – 
which means paying close attention 
to what happens to the plants below 
ground as well as above ground. 
The company trade as Growing 
Underground, with Zero Carbon Farms 
as the company name.

A team of engineers and data 
specialists has been helping the farmers 
to optimise crop performance and 
reduce energy use. They are led by Dr 
Ruchi Choudhary from the Centre for 
Smart Infrastructure and Construction 
at the University of Cambridge and the 
Data-centric Engineering Programme at 
the Alan Turing Institute. 

Together, they have reduced the time 
it takes to grow some crops by 50% 
and all crops by an average of 7%, and 
increased yields by 24%. Meanwhile, the 
crops are grown using less space and 

water than conventional greenhouse 
growing, no pesticides and 100% 
renewable energy.

The plants on this farm get exactly 
what they need at every moment of 
every day with the help of a ‘digital twin’ 
located in a laboratory in Cambridge. 
The digital twin uses data from 25 
sensors measuring 89 variables in the 
tunnels. Nutrients, water, lights, heat, 
CO2, airflow, humidity is measured and 
compared with how the crops perform 
and then represented in a virtual 3D 
representation of what’s happening on 
the ground to help the farm operators 
with decision-making.

If there is any doubt about how 
the plants are growing at a certain 
spot, the researchers can look at 
their measurements of the different 
environmental variables to identify the 
precise conditions in that area. When 
the plants are growing better in one 
place than another, the instrumentation 
helps them to work out why.

In the heart of London there is a farm like no other. It is 
subterranean, sustainable and energy smart. Thanks to 
a collaboration with Cambridge University, it also has a 
digital twin looking out for its every need.

Zero Carbon Farms

Now that the UK is 
no longer part of the 
European Union one of the 
challenges causing public 
and political concern is 
who will work to grow and 
pick fresh produce grown 
in the UK. The media has 
reported the risk of crops 
rotting in fields and on 
trees due to shortages of 
labour typically provided 
by overseas nationals and 
seasonal migrants. 

Lead researcher, Dr Hannah Pitt said "Knowledge and 
skills are really significant to ensuring the industry 

can continue to produce sufficient food, but jobs in food 
production are often described as unskilled and undesirable. 
By bringing together people from the industry and researchers 
this project should bring a fresh perspective which will 
hopefully shape some innovative options for the future."

Ballard says: “‘Smart farming’ was a new area for us. We were one of the first 
people to do it in this way – so having Cambridge really pushing forward on the 
data side really sold us on the benefits of capturing and using information to 
solve some of the sustainability challenges we faced.” 
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Transforming the UK food system

The Institute for Sustainable Food at the University of 
Sheffield are leading a £6m research consortium, called 
the H3 project, to transform the UK food system ‘from the 
ground up’ to boost the nation’s diet through healthy soil, 
healthy food and healthy people.

As has already been established, food 
security and sustainability are among 
the greatest challenges facing the 
world today. Traditional approaches 
of intensifying food production are 
coming under fire for not looking at the 
whole picture of how we produce and 
supply food to the nation.

A new £6m research project titled 
‘healthy soil, healthy food, healthy 
people’ (H3) seeks to transform the 
UK food system from the ground 

up via an integrated programme of 
interdisciplinary research. Several UK 
universities and stakeholders from 
government, business and civil society 
are collaborating on a whole-system 
approach to emphasise the links 
between production and consumption 
and identify practical paths towards 
food system transformation.

The project aims to achieve a genuine 
transformation in the health and 
sustainability of the UK food system.

Taking a whole-system approach, 
the H3 project emphasises the links 
between production and consumption 
and sets out to identify practical ways 
to transform the food system. The 
transformations will be delivered via a 
series of interventions: on farm, in food 
manufacturing and retail, and in terms 
of the health implications associated 
with food consumption.

The H3 consortium involves 
researchers from the University 
of Sheffield, University of Leeds, 
University of Bristol, University of 
Cambridge and City, University of 
London. The consortium also partners 
with a wide range of stakeholders 
from government, business and civil 
society. These include food businesses, 
government departments and civil 

society groups pioneering a more 
values-based food system.
The project aims to deliver tangible 
improvements to the nation’s diet. 
These improvements will link people’s 
access to healthy food with sustainable 
food production and supply. H3 will 
also provide technological innovation in 
arable and horticultural food production, 
working with stakeholder networks to 
bring about transformational change in 
the UK food system.

H3 plans to deliver this change through 
innovative partnerships at the lab, 
field and landscape scale. Business 
partnerships include working with the 
Stockbridge Technology Centre to 
increase the efficiency and sustainability 
of hydroponic food production, and 
collaborating with the Soil Association’s 

innovative farmer networks to co-develop 
a systemic approach to regenerative 
soil management and monitoring. The 
team will also work with HarvestPlus 
and Campden BRI to fortify popular 
foodstuffs to improve the nutrient quality 
of the UK diet.

Project outcomes will be evaluated 
by Life Cycle Assessment and via 
measures of consumer demand, public 
acceptance and affordability.

The project is part of the £47.5M 
‘Transforming the UK Food System 
for Healthy People and a Healthy 
Environment SPF Programme’ and is 
delivered by UKRI, in partnership with 
the Global Food Security Programme, 
BBSRC, ESRC, MRC, NERC, Defra, 
DHSC, PHE, Innovate UK and FSA.

Principal Investigator Peter Jackson said: “We are delighted that the Institute for 
Sustainable Food will be leading one of the four consortia to be funded by the UKRI 
‘Transforming UK food systems’ programme. This is an exciting, once-in-a-lifetime 
opportunity to use cutting-edge research to have a genuinely transformative effect 
on the health and sustainability of the UK food system”.

Project partner Kate Halliwell, Chief Scientific Officer at the Food and Drink 
Federation, said: “There is clearly a need for the UK to ensure a resilient and secure 
food supply chain into the future, which can deliver sustainable and healthy food 
for all.  I am delighted to support this ground-breaking research, which will help 
transform the UK food system.”
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The University of York and the University of Hull are 
working with a local business to use waste from pea 
farming for water purification. 

The ability to transform unavoidable 
food supply chain wastes into biobased 
chemicals and materials beyond 
bioenergy represents an exciting 
economic, circular and environmental 
opportunity. There is no shortage of 
these resources.

Yorkshire is the largest pea growing 
region in the UK, growing over 
40,000 hectares of peas in 2017. Pea 
harvesting generates over 50% waste 
in the form of vines, stalks, pods, 
otherwise known as haulm, which is left 
on farmland where it decays adding to 
the environmental burden.  

The project aims to valorise waste pea 
biomass into biobased, carbonaceous 
materials for use in waste-water 
remediation. Prior to the formation of 
these materials, extractives such as 
lipids and waxes are to be isolated, 
adding to the economic value of this 
resource and enabling development of a 
waste pea biomass biorefinery.

Outcomes
The project has successfully taken 
pea waste and created carbonaceous 
materials. An assessment of its 
performance in relation to different 
materials and scale-up is underway.

Funding
This project is a joint collaboration 
between the University of Hull and 
the University of York supported by 
R Medley & Sons, who are keen to 
embrace sustainable approaches on 
their farms.

This activity is funded through the 
THYME project; a collaboration between 
the universities of Teesside, Hull and 
York to boost the bioeconomy across 
Yorkshire, the Humber region and the 
Tees Valley.

Putting agricultural 
waste to good use
Looking to our future, there is an urgent 
need for more food, yet farmers cannot 
make something from nothing. Growing 
healthy plants requires nutrient-rich soil, 
healthy seeds, and a staggering amount 
of resources such as water, fertilizer 
and space. As we ramp up the yields to 
meet the increasing demand, the waste 
that growing crops creates, including 
chemical waste and green waste, 
increases too. It is a major problem that 
the industry is grappling with.

Green waste can include plant stalks 
and vines, pods, husks, and other fibrous 
plant material. It can also include weeds, 
old trees, branches, hedges, and other 
plants that are otherwise invasive around 
the farm. To avoid a build up some farms 
will leave it to decay whilst many farmers 
collect and burn the waste materials 
after harvest, having a serious impact on 
air quality. 

The University of York and Hull are 
collaborating with a local farm to turn 
waste from a pea farm, which creates 
50% green waste, into something 
useful: water purification.

“Preliminary results show our low-cost carbonaceous materials derived from 
pea waste to be highly effective at removing certain dyes and heavy metals in 
wastewater. The work is very exciting because of its transferability to major pea 
growing regions in the world”, says Dr Avtar Matharu, Lead Investigator, University 
of York.

What is Agri-Food?
The agri-food chain 
encompasses the individuals 
and/or businesses involved in 
agriculture, horticulture and 
food and drink processing 
technologies.

Smart Sustainable 
AgriFood Production There are a whole host of challenges 

that the world’s food supply faces 
now and in the future. We need to 
produce more food with less resources 
to feed a rapidly increasing global 
population. We also need to develop 
environmentally sustainable ways to do 
this in response to climate change.

Queens University, Belfast recognises 
the challenge and now hosts Agri-Food 
QUEST, an industry led innovation 
centre. The centre is focused on 
increasing the level of innovation and 
collaborative research to help grow a 
sustainable and profitable agri-food 
sector in Northern Ireland.

The Challenge
The agriculture sector is under 
increasing pressure to feed a growing 
population. It is facing growing 
competition and a scarcity of land, 
water and energy for food production. 
This is expected to be exacerbated by 
climate change, where up to 40% of the 
world will develop unfamiliar climates. 
Simultaneously, agriculture impacts the 
environment, contributing about a third 
of global greenhouse gas emissions. 

The sector is under an increasing global 
pressure to demonstrate sustainability in 
resource. However, there is no effective 
method to demonstrate sustainability, 
including its environmental, economic 
and social dimensions, from farm level 
upwards. The industry urgently needs 
a robust scientific method that assures 
sustainability.

Food Futures SMART Sustainable 
AgriFood Production
One of the projects funded by Agri-Food 
Quest is Food Futures. Food Futures aims 
to deliver a smart, industry wide, trusted 
platform to capture, credit and drive 
positive behaviour change to enhance the 
sustainability of NI agrifood production; 
and to communicate authenticated 
sustainability to the consumer.

The project is a collaboration between 
QUB and Agri-Food and Biosciences 
Institute (AFBI), 11 industry partners 
and 30 ‘ambassador farms’.

Achievements so far
Food Futures built an advanced data 
analytics hub to gather data from 
farms in relation to key aspects of 
sustainability. This data was used 
to develop comprehensive metrics 
that help measure and describe 
environmental, social and economic 
sustainability performance at farm level. 
It was then turned into a smart analytics 
and visualisation system so that users 
can easily access and visualise the key 
metrics of sustainability, how they can 
improve, and the potential benefits. 
This helps drive behavioural change 
in relation to sustainability at the farm 
level, increasing competitive advantage 
and profitability of the sector in NI. 

Food Futures is supported by robust 
science with over 150 pieces of 
academic work underpinning the 
developed metrics. The partners 
are now moving towards industry 
wide application, adoption and 
commercialisation of the product. 
Queen’s University, Belfast has a strong 
track–record in commercialising 
leading–edge technology, providing 
entrepreneurs, startups and SME’s 
with access to fully funded innovation 
programmes. In particular, the EIT 
Food Seedbed Incubator Programme 
supports aspiring entrepreneurs to 
validate the commercial potential of 
their technology in the agri-food sector.

Agri-Food Competency Centre
Agri-Food QUEST promotes a culture of knowledge sharing 
between industry and research institutes. It stimulates and 
delivers a portfolio of strategic industry led research that helps 
to enhance the growth and international competitiveness 
of the agri-food sector in Northern Ireland (NI). A flagship 
programme for Agri Food Quest is Food Futures.

Pea harvesting generates over 

50% 
waste 
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Minimising the 
environmental impact 
of fish farming

Scottish salmon production is a big 
industry. Indeed, the Scottish Fish Farm 
Production Survey for 2019 showed 
that the sector farmed 203,881 tonnes 
of salmon last year, an increase of 30.7 
per cent on the previous year. 

What’s more an independent study 
commissioned by the Scottish Salmon 
Producers’ Organisation (SSPO) has 
calculated that the industry has an annual 
turnover of over £1 billion and generates 
£216 million in total tax revenues, nearly 
half of which are raised by or assigned to 
the Scottish Government.

Demand is high with one million salmon 
meals being eaten in the UK every day. 
The industry however has recently 
come under fire and environmental 
concerns are being raised about the 
impact of waste from salmon farms on 
the seabed, which significantly degrades 
communities of animals beneath or 
near farms. A new collaboration from 
University of Strathclyde and Heriot-Watt 
University looks to rectify this problem.

Blue Remediation, set up by a 
collaboration of PhD students from the 
University of Strathclyde and Heriot-
Watt University, explores how sea 
cucumbers could help minimise the 
environmental impact of fish farming 
and in turn allow the aquaculture sector 
to grow in Scotland.

Bioremediation can be defined as the 
process of using living organisms to 
remove pollutants and toxins. This 
process is usually used in agriculture to 
restore polluted soil. By introducing sea 
cucumbers to feed on fish faeces and 
excess food beneath salmon aquaculture 
sites, the team are hoping to minimise 
the impact of waste on the seabed, whilst 
also helping the sector expand. 

This approach has already been proven 
in Asia and Chile, but the organisation is 
now seeking to validate the role of sea 
cucumbers in European aquaculture.

What’s the aim?
Blue Remediation’s final goal is 
to have their sustainable solution 
approved by the Government and to 
offer farmers a sustainable alternative 
to reduce their seabed impact. This 
is the factor that currently limits 
their fish production. By adopting 
bioremediation, farms’ finfish 
production will significantly increase 
by approximately 20 per cent without 
consequences for the seabed, leading 
to an improved situation for both 
industries and the environment.

Aquaculture is essential to meet the world’s increasing 
fish protein demand. However, higher fish production 
automatically results in bigger waste accumulation on  
the seabed. 

Soizic Garnier, co-founder of Blue Remediation said: “Using sea cucumbers in Scottish waters has great potential, but there are 
still a number of questions that we need to find the answers to. This study and subsequent live trials will help to determine the 
impact of integrating different species, any impact on wild cucumbers, as well as monitoring the health and wellbeing of the sea 
cucumbers, including disease control.”

Chemical-free seed cleaning

To keep pace with the world’s expanding 
population, global crop yields must 
double by 2050 – a requirement made 
even more challenging by climate 
change. To meet this challenge with 
minimal environmental impact, the 
productivity of agricultural land 
must increase through strategic and 
technological advances.

Seed cleaning is therefore vital.  It 
reduces the pathogen load on the 

seed and protects the soil from 
contamination with seedborne fungal 
infection. However, many of the 
chemicals widely used for disinfection 
are being withdrawn from use so 
alternatives are urgently needed.

Loughborough University spinout 
Zayndu offers non-chemical seed 
sterilisation, so a plant’s first steps 
can be truly organic, free from toxic 
chemicals. 

into individual atoms creating a 
plasma – a powerful disinfectant. 
This technique overcomes a number 
of problems faced by seed suppliers, 
as Ralph Weir, CEO Zayndu explains: 
“Thiram – the gold standard fungicide 
seed treatment that prevents damping-
off diseases in seedlings – has recently 
been withdrawn, so the pathogen load 

on seeds is increasing, leading to seed 
waste, or risk of soil contamination. 
Our trials with many crop varieties for 
seed producers show that the new 
technology destroys the pathogens 
and typically boosts germination – 
with up to a fourfold increase in early 
germination of winter wheat, when 
compared with untreated seed.”

With a capacity of 1kg of seed per 
batch, Zayndu’s first product focuses 
on high-value seed such as flowers, 
fruit and vegetables. Further large-scale 
products are in development to enable 
high-volume processing of crops such 
as carrots, which are processed in 
multiple tonnes per day.  

Zayndu is supporting PlasSeed, a research 
programme led by Royal Holloway 
University of London with Loughborough 
University that brings together experts 
in plasma technology, seed biology, and 
commercial seed processors.

Ralph concludes: “The highly regulated 
agri-food industry relies on large volumes 
of water for washing and chemicals for 
hygiene to meet stringent quality and 
safety standards. Our technology offers 
sustainable alternatives and is actually 
cheaper to run.”

The new system, Aurora Z10, gets its 
name from the Aurora Borealis – the 
northern lights – a naturally occurring 
plasma created when an electric 
current moves through air.  

Seeds are contained in a sealed rotating 
drum and a current is introduced, which 
splits oxygen and nitrogen molecules 

Loughborough University spinout Zayndu has launched the world’s first ‘activated air’ seed 
sterilisation system, providing a dry alternative to chemical treatment or washing. It treats 
high-value seeds such as tomato, that are worth €5 a seed, and fast-growing salad seeds, 
such as rocket, that have previously been impossible to disinfect because the time to harvest 
is too short to allow the chemicals to dissipate. 

Zayndu, The new system, Aurora Z10
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It is a monumental challenge, but one that universities and 
businesses in the UK are rising to. The collaborative projects 
outlined in this booklet show how universities and businesses 
are joining forces to address this important question. Improving 
and innovating our protein and crop sources, steps to make 
farming more sustainable and furthering our understanding of 
the food-production skills shortages are just some of the ways 
these partnerships have been instrumental. 

The collaborations outlined here demonstrate the appetite 
to both improve our current food source systems, as well as 
innovating to create new ones. Both approaches offer badly 
needed solutions if we are to solve the world’s food dilemma.

Summary

Food for the future is the 
latest in the NCUB’s quarterly 
showcasing series. 

The future of our food is uncertain. This is a pivotal moment, as we contend with unprecedented 
challenges to deliver more food, whilst preserving our global environment. We are facing a 
thorny dilemma as to how we will produce the food we need in the future. How will we feed a 
further 2.3 billion people by 2050 in a sustainable way?  

Each quarter we will focus on a different theme under which we will celebrate and 
share the best of NCUB member collaborations. Last year, 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’. 
Most recently we featured partnerships set up to fight the climate crisis and increase 
sustainability in ‘Partnerships for the Planet’.

 READ MORE  READ MORE  READ MORE
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https://www.ncub.co.uk/index.php?option=com_docman&view=download&alias=458-final-collaboration-in-crisis&category_slug=reports&Itemid=2728
https://www.ncub.co.uk/index.php?option=com_docman&view=download&alias=495-5044-building-future-talent-together-v7-final&category_slug=reports&Itemid=2728
https://www.ncub.co.uk/index.php?option=com_docman&view=download&alias=484-5044-partnerships-for-the-planet-v9-new&category_slug=reports&Itemid=2728
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