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T he University of Lincoln is 
committed to undertaking 
purposeful research that has a real 

impact on the world beyond academia. 

This publication highlights some of the 
diverse and fascinating projects taking place 
across the University. 

Whether it is developing new forms of 
antibiotics to tackle the rise of so-called 
superbugs, addressing the stresses on 
river systems that threaten the health of 
billions of people, (literally) following the 
fngerprints of history through ancient 
documents, or curating the story of the 

Research Impact is produced by the 
Communications, Development and Marketing 
team at the University of Lincoln. The views 
represented in it are not necessarily those of the 
University of Lincoln. Information was correct at 
time of going to print. For enquiries about this 
publication, please email: 
publications@lincoln.ac.uk 

one million men and women who served 
in Bomber Command in World War Two, 
we strive to enhance understanding of the 
complexities of the world so as to contribute 
to a better future. 

With several hundred academic researchers 
in 20 Schools across four Colleges, several 
specialist institutes and dozens of research 
groups, it is not possible to give anything 
more than a favour of our scholarship here. 

What you see though is representative of 
our research culture: inquisitive, ambitious 
in the scale of the social, scientifc and 
intellectual challenges we address, focused 

Design: 
Born Agency. Designer: Joshua Ost (University 
of Lincoln alumnus) 
Images: 
Electric Egg, Phil Crow, Scene Photography, 
IBCC, Pixabay, Pexels, MALVit (deviantart.com), 
London School of Economics Library, NASA 

in areas where we compete internationally 
with the best research, up-to-date, 
collaborative and interdisciplinary, and 
driven by a passionate belief in the power of 
intellectual enquiry to change the world. 

The growth of the University’s research has 
been spectacular over the last fve years and, 
as this publication shows, continues to reach 
new heights of ambition. Enjoy! 

Professor Andrew Hunter 
Deputy Vice Chancellor 
(Research & Innovation) 
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W E  W I L L  
R E M E M B E R  T H E M  

“I’ve been waiting 75 years to tell my story.” 

One million men and women 
served in RAF Bomber Command 
during the Second World War 

from countries including the UK, Canada, 
Australia, New Zealand and Poland. Of 
these, 125,000 were aircrew, while the rest 
served in various ground support roles. 
With the exception of the Dambusters raid, 
which has been immortalised in literature 
and on screen, the efforts and sacrifices 
made by the men and women of Bomber 
Command are not widely known. 

The University of Lincoln, in partnership 
with the Lincolnshire Bomber Command 
Memorial Trust, is working to change 
that, with the creation of the International 
Bomber Command Centre (IBCC) in Lincoln. 
At its heart is an extensive digital archive 

and a world-class centre dedicated to 

ensuring that Bomber Command stories 
are preserved for future generations. This 
work has been supported by a grant of £3.1 
million from the Heritage Lottery Fund. 

Professor Heather Hughes has led the 
development of the archive over the last five 
years. She says: “This project has given us 
an opportunity to tell an international story 
from Lincoln. Bomber Command was made 
up of men and women from 60 nations, and 
we have tried to tell some of the stories 
which have so far gone untold.” 

The IBCC digital archive contains personal 
memorabilia and an extensive collection 
of eyewitness testimonies. Curated by the 
archive staff based at the University of 
Lincoln, it will soon be available online free 
of charge. Since work began in 2015, the 
five archive staff, together with IBCC 

volunteers in the UK and around the world, 
have recorded more than 900 interviews and 
digitised approximately 1,400 collections 
of letters, diaries and photographs, many 
of which have been handed down from 
generation to generation. Much of the 
information has never before been available 
for public view. 

Professor Hughes explains: “There is a 
challenging heritage surrounding bombing 
wars and, as such, many Bomber Command 
veterans feel their contributions have 
been overlooked. Three years ago when I 
interviewed RAF veteran Vera Willis, she 
said: ‘I’ve been waiting 75 years to tell 
my story.’ 

“The archive includes accounts from all 
angles of the war – military and civilian, men 
and women, aircrew and ground crew, and 
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The memorial spire and wall of names at the heart of the 
International Bomber Command Centre. 

from both sides of the conflict. It was 
important for us to take an inclusive 
approach in order to demonstrate shared 
suffering and common humanity. This 
includes those who were bombed in Italy 
and Germany.” 

The archive team also curated the exhibition 
in the new centre, which opened in January 
2018. Situated on Canwick Hill in Lincoln, 
it serves as a place for recognition, 
remembrance and reconciliation. It includes 
the UK’s tallest war memorial and is the 
only place in the world where the names of 
the more than 57,000 members of Bomber 
Command killed in action are recorded. 
It also has a view of Lincoln Cathedral, 
a landmark that the Lincolnshire-based 
aircrew used to guide them home. 

The exhibition is made up of three galleries. 
The first tells the story of the bombing war 
from a military perspective using a 24-hour 
timeline of a typical bombing operation. The 
second tells stories from the home fronts, 
while the third space discusses the lives of 
those affected by Bomber Command and 
its legacy in the years since the end of the 
war. One of the physical objects in the home 
fronts gallery is a board game produced 
in Italy to educate children about air-raid 
precautions. 

Professor Hughes continues: “The project 
has also given us an opportunity to connect 
teaching with research. It has informed 
modules on some of our courses and 

students from across the University have been 
able to engage with the work we are doing. 

“Students and staff in our Schools of 
Performing Arts and Film and Media 
created filmed performances based on 
our interviews, which are shown on digital 
screens in the galleries. Computer Science 
students developed the technology which 
helps to bring to life some of the interactive 
elements of the exhibition. 

“Master’s students in the Lincoln 
International Business School are 
conducting a visitor evaluation for the 
Heritage Lottery Fund, while some of our 
Marketing students are carrying out a 
market awareness survey for the IBCC. 

“There has been a huge public engagement 
element to the project. Every one of our 200 
volunteers has been trained in a variety of 
archive-related tasks, thus helping them 
to develop skills and empowering them to 
make a difference. The archive involves a 

“It was important for us to 
take an inclusive approach 
in order to demonstrate 
shared suffering and 
common humanity. This 
includes those who were 
bombed in Italy and
Germany.” 

huge amount of work – around 20 hours 
to prepare each interview for publication 
and around four hours work behind every 
scanned item. We wouldn’t be here without 
the support and dedication of everyone 
involved. 

“This was a hugely ambitious project for 
Lincoln and I’m so proud to have got this 
far. We wanted to tell the story of war in 
a different way, which is important for our 
current generation who are living in a new 
political reality.” 

Professor Mary Stuart, University of Lincoln 
Vice Chancellor, says: “It is vitally important 
that the direct experiences of those caught 
up in Bomber Command campaigns, on the 
ground and in the skies, should be captured 
and preserved for future generations. There 
is so much to learn from these stories, 
about fortitude and bravery, as well as 
suffering and trauma, and I feel immensely 
proud that the University has played a 
central role in this task.” 

A memorial in ‘Bomber County’ was the 
vision of the late Tony Worth CVO, former 
Lord Lieutenant of Lincolnshire and 
Governor of the University of Lincoln. It is 
now also a lasting legacy to his dedication 
and passion for the project and the county. 

Research Lead: 
Professor Heather Hughes
hhughes@lincoln.ac.uk 

mailto:hhughes@lincoln.ac.uk
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The Lincoln Institute for Agri-food Technology is 
harnessing digital advancements to help feed the 
world through increased productivity 

L ong before Jethro Tull invented the 
horse-drawn seed drill at the turn 
of the 18th Century, technology has 

been the farmer’s friend, and almost daily 
there are reminders that the world is in the 
midst of a new technological revolution: 
the digital age. 

This revolution is transforming the 
agricultural sector with new ways to 
manufacture food being developed daily – 
advances the industry needs to stay ahead 
of global demand. 

Aside from the small matter of helping to 
feed the world, there are huge numbers 
attached to the agri-food sector in Great 
Britain. The food chain is worth £112 billion 
gross value added to the UK economy, 
employs 3.9 million people and represents 
the UK’s largest manufacturing sector – 
which is bigger than the automotive and 

aerospace sectors combined. In 2016, 
consumers in the UK increased their 
spending on food and non-alcoholic drinks 
to £98 billion, a rise of three per cent. 

This is why so much of the University 
of Lincoln’s research is focused on 
finding radical and innovative new ways 
of enhancing familiar farming and food 
production methods to help improve 
productivity, efficiency and sustainability. 

Through its Lincoln Institute for Agri-food 
Technology (LIAT), the University is seeking 
to shape the future of farming. 

This involves developing cutting-edge 
robotics, autonomous systems and new 
software by engaging business expertise, 
computer scientists, engineers and life 
scientists from the University and a range 
of industrial and academic partners. A 

number of projects are funded by the UK 
government. 

Professor Simon Pearson, Director of LIAT, 
says: “History shows us technology has 
always been the engine driving our ability 
to feed ourselves, our families and our 
communities. There are more mouths to 
feed than ever before. The economic growth 
of Brazil, Russia, India and China (BRIC) 
has brought changes in global demand. We 
need to improve productivity which means 
greater yields per hectare of land and 
greater resilience in our crops. 

“There is also climate change and the 
environmental impacts of intensive 
agriculture. We need to plan for and 
mitigate the worst effects of these 
because these pressures are felt very 
keenly by our partners in 
our community. 

“Farmers and food manufacturers operate 
on fine margins. UK consumers have grown 
accustomed to plentiful, high-quality food 
at low prices. There is now unprecedented 
competition among UK supermarkets. 
This is great news for consumers but, for 
producers, the pressure is on to deliver 
more for less. We are working to support 
our farming community and food industry to 
enable them to succeed.” 

This means many eyes are watching 
closely for the opportunity to make use of 
technology being developed at Lincoln, or 
working directly with the University to meet 
their own needs. 

Projects include integrating cutting-edge 3D 
imaging and automation into harvesting and 
weeding technologies, while colleagues are 
investigating the genetic code of food-borne 
pathogens. The research and development 
being carried out is in collaboration with 
many industry partners from across the 
agri-food chain including global names such 
as Nestle, Tesco, Bakkavor, Bosch, Produce 
World Group and BOC. 

One project is the development of a fleet 
of multi-purpose agricultural robots, 
modelled on the Mars Rover, to 
support farmers. Thorvald – the first of these 
robots to be on the move – can be used as 

“UK consumers have grown 
accustomed to plentiful, 
high-quality food at low
prices. This is great news 
for consumers but for 
producers the pressure is 
on to deliver more for less.” 
a light-weight robotic carrying platform, as 
a sensor platform to monitor crops and soils 
and, potentially, as a platform to manage 
crops and for precision weed control. There 
is now a fleet of ‘mini’ Thorvalds to support 
its master. 

The robot was recently retrofitted with 
portable cosmic ray sensors as part of 
a major project measuring intergalactic 
cosmic rays to provide farmers and agri-
tech researchers with near real-time data 
on soil moisture levels. 

The national Cosmic-ray Soil Moisture 
Observing System (COSMOS-UK) project 
has sites across the UK, including the 
University of Lincoln’s Riseholme Campus. 
The meteorological and soil monitoring 
instruments supported by Thorvald measure 
high-energy sub atomic particles known 

as ‘fast neutrons’, which are generated by 
cosmic rays when they enter the Earth’s 
atmosphere from both inside and outside 
our own Milky Way Galaxy. The way the rays 
‘bounce’ off the ground determines how 
much soil moisture there is, which is vital for 
farmers to properly regulate soil irrigation. 

As well as Thorvald the field robot, Lincoln 
researchers are developing soft robotic 
grasping tools and manipulators for the 
handling of food, creating state-of-the-art 
3D vision systems for use in the automated 
robotic harvesting of vegetables and in 
robotic weeding technologies. 

Professor Pearson concludes: “Necessity 
is the mother of invention, and I have 
little doubt that science and technology 
at the University of Lincoln will rise to the 
challenges facing our agri-food sector here 
in the UK, and broader issues of global 
food security.” 

Research Lead: 
Professor Simon Pearson 
spearson@lincoln.ac.uk 

mailto:spearson@lincoln.ac.uk
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I n February 1918, with the Great War 
still raging, the Representation of 
the People Act changed the political

landscape of the UK forever. The 
electorate tripled overnight and, for the 
first time, some women were given the 
right to vote. 

After years of campaigning, the outbreak of 
the First World War had pulled the suffrage 
movement in many directions, but it would 
prove pivotal in granting women what they 
longed for. 

“When the war forced politicians to discuss 
extending men’s voting rights, it was the 
decades of suffrage campaigns and suffrage 
workers’ continued presence in public life 
that made it impossible not to bring votes 
for women to the table”, explains Professor 
Krista Cowman, a leading academic in the 
history of women’s politics at the University 
of Lincoln and historical advisor for the 
British blockbuster Suffragette. 

“But the story of British women’s fight 
for political equality did not end with the 
Representation of the People Act. The act 
only gave some women the right to vote 
and they were still not able to stand for 
Parliament in their own right until later 
that year.” 

Now, 100 years after these historic 
milestones in women’s history, Professor 
Cowman is working with the official 

parliamentary project VOTE 100 to mark 
these anniversaries. 

Her work, funded by the Arts and 
Humanities Research Council (AHRC), will 
ensure that research into the connections 
between suffrage campaigns, the First 

“It is worth pausing to think 
how our world might look
when the bicentenary of
votes for women comes 
around, and what we 
should start doing to
achieve gender equality in 
public life.” 
World War and the Representation of 
the People Act, and women’s entry into 
Parliament has the widest possible reach 
and impact across the centenary events. 

It will capitalise on growing public interest 
in the centenary, disseminating the 
findings from two previous AHRC projects 
carried out by Professor Cowman and co-
investigator Professor Angela Smith from 
the University of Plymouth, helping to shape 
public understanding of the connections 
between wartime suffrage campaigns and 
women’s votes. 

“We can consider the impact of the war 
on suffrage campaigns, the historical and 
contemporary gendering of politics, and the 
broader social implications of this through 
workshops and panel discussions with 
invited speakers and public audiences,” 
says Professor Cowman. 

“A significant display at Portcullis House, 
followed by a contribution towards a major 
exhibition at Westminster, marking the 
centenaries will enhance the impact and 
reach of our previous research. 

“The outcomes of the project will be further 
disseminated through joint pamphlet and 
booklet publications authored by the project 
team. 

“It has been 100 years since these important 
milestones. We are still some way off 
equality, yet much has changed for women 
since then and much has been achieved. 

“As we mark this important anniversary it is 
worth pausing to think how our world might 
look when the bicentenary of votes for 
women comes around, and what we should 
start doing to achieve gender equality in 
public life.” 

Research Lead: 
Professor Krista Cowman 
kcowman@lincoln.ac.uk 

S U F F RAG E T T E  T I M E L I N E  

1832 
Mary Smith presented the first 
women’s suffrage petition 
to Parliament 

1866 
A women’s suffrage committee 
was formed in London 

1867 
Lydia Becker founded the 
Manchester National Society 
for Women’s Suffrage 

1897 
National Union of Women’s 
Suffrage Societies (NUWSS) 
was founded 

1903 
Women’s Social and Political 
Union (WSPU) was formed 
by Emmeline Pankhurst and 
two of her daughters. Mrs 
Pankhurst was arrested, tried 
and imprisoned on a number of 
occasions over the next decade 

1907 
Women’s Freedom League 
founded by Charlotte Despard 
and Teresa Billington-Greig 

1909 
Hunger strikes and force-feeding 
began 

1914 
First World War begins and WSPU 
and NUWSS cease campaigning 

1918 
Representation of the People Act 
passed allowing men over 21 and 
women over 30 to vote 

1919 
Nancy Astor is the first female MP 
to sit in the House of Commons 

1928 
Representation of the People Act 
is amended and allows everyone 
over the age of 21 to vote 

1970 
Equal Pay Act – men and women 
get the same wage for the 
same job 

UK Parliament Education Service 

mailto:kcowman@lincoln.ac.uk
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C RAC K I N G  
T H E  C A S E  O F  
P R E H I S TOR I C  
B I R D S  
Study examines how eggs survived and hatched when 
they were unable to withstand weight of their parents 

F or many years, palaeontologists
have been uncovering the
mysteries of reptiles, dinosaurs 

and other animals which roamed the 
earth more than 150 million years ago. 

Their investigations aim to answer 
questions about the lives of the original 
inhabitants of this world, revealing 
how they lived, their habits, and their 
appearances. These answers can help 
to tell us about the evolutionary traits 
we find in life on Earth today. 

One area of study by Dr Charles 
Deeming, an avian and reptilian 
reproduction specialist in the School 
of Life Sciences at the University of 
Lincoln, focuses on how the birds from 
aeons ago lived and reproduced. 

Avian species we see today practise 
contact incubation, which involves 
resting the body on the eggs to transfer 
body heat and raise their temperature. 
As such they lay eggs with strong, 
hard shells. Dr Deeming explains that 
no avian eggs from the Jurassic and 
Cretaceous period can be definitively 
assigned to a species, hampering 
palaeontologists’ understanding of the 

evolution of contact incubation, which 
is a defining feature of current birds. 

Now, after examining the pelvis size 
and corresponding egg size of a range 
of fossilised articulated skeletons of 
birds from that era, he reveals for the 
first time that early Mesozoic birds 
would have been too heavy to incubate 
their eggs by sitting on them without 
cracking them. 

Working with Dr Gerald Mayr at the 
Senckenberg Research Institute and 
Natural History Museum in Frankfurt, 
Germany, Dr Deeming has examined 
fossils of 21 species from the Mesozoic 
era, specifically measuring the 
gap between the pelvis bones and 
estimating the size of egg that the bird 
could have laid. 

They calculated how heavy the bird 
would have been by measuring 
the length of certain arm and wing 
bones, and then using that body 
mass calculation as a reference. This 
determined whether the eggs – which 
were smaller in Mesozoic birds due to 
the construction of the pelvis – could 
have withstood the load. 

Fact file: 
Archaeopteryx 

Diet: 
Carnivorous 

Country: 
Germany 

Period: 
Late Jurassic, 147 million 
years ago 

Teeth: 
Many small conical teeth in the 
upper jaw 

How it moved: 
On two legs and by flying 

Food: 
May have eaten small reptiles, 
mammals or insects 

Archaeopteryx lived at the end of 
the Jurassic period. By the late 
Cretaceous period, 70 million years 
later, true birds had evolved. 

Dr Deeming explains: “Interestingly, 
ancient birds were not particularly 
large and heavy – Archaeopteryx, for 

instance, was about the size of a 
Eurasian magpie, but it was still 
more than four times heavier 
than its predicted egg 
would hold. 

“We believe that the eggs 
themselves were also 
strikingly small, and smaller 
eggs have weaker eggshells. 

Another research team 
recently described a fossilised 

baby bird found in Cretaceous-
aged rocks. Its size – just five 

centimetres long – suggests it 
did indeed hatch from a tiny egg, 
perhaps just 1.6cm wide.” 

The results suggested that all of the 
ancient birds would have struggled 
to sit on their eggs safely, meaning 
modern day birds have evolved to 
brood their eggs in this way. 

“Our study primarily focused 
on Mesozoic birds from China, 
which exhibit remarkable levels 
of preservation of the articulated 
skeletons,” adds Dr Deeming. 

“Our study has indirectly demonstrated 
the limitations imposed upon 
reproduction not only in Mesozoic 
birds but also theropod dinosaurs.” 

Research Lead: 
Dr Charles Deeming
cdeeming@lincoln.ac.uk 

mailto:cdeeming@lincoln.ac.uk
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T H E  E Y E  O F  
T H E  S TOR M  
We must act now – individually and collectively 
– to halt extreme climate change, says Professor 
Edward Hanna 

A nyone happy to brush off fears
about global warming with dreams 
of better summers and evening

barbeques could quickly find themselves
shopping for a blizzard-proof coat and a 
new pair of wellies. 

In fact, climate expert Professor Edward 
Hanna believes it is already a good time to 
look for clothing to help battle the elements 
as a trend of more extreme weather has 
already begun. 

“We are seeing more extreme weather and 
we are seeing such events closer together,” 
says Professor Hanna, who specialises in 
climate science and meteorology at the 
University of Lincoln’s School of Geography. 

“This includes heavy snow at unusual times 
of the year and mild, wet or stormy winters 
and wet summers, as well as a general 
raising of the overall temperature. 

“It’s important to think of this not only as 
being something that is going to affect the 
world in the future because it is changing 
right now.” 

Professor Hanna believes the extreme 
weather in the UK might be influenced by 
recent strong warming in the Arctic. 

eastwards over 
mid-latitude 

regions 

The NAO indicates the position 
of the jet stream – which 

is a giant current of air 

using a measure called the North Atlantic 
Oscillation (NAO) index. 

Climate scientists from the UK and the US 
examined historic data of extreme weather 
events in the UK over the past decade and 

North Atlantic polar atmospheric jet stream 
compared them with the position of the 

that broadly flows 

around the globe – through a diagram which 
shows ‘negative’ and ‘positive’ spikes, 
similar to a graph on a heart monitor. 

The researchers highlighted that the 
exceptionally wet UK summers of 2007 
and 2012 had notably negative readings of 
the NAO, as did the cold, snowy winters 
of 2009/2010 and 2010/2011, while the 
exceptionally mild, wet, stormy winters 
experienced in 2013/2014 and 2015/2016 
showed pronounced positive spikes. 

The scientists also revealed a correlation 
between the jet stream’s altered path over 
the past decade – so-called jet stream 

“It’s important not to think of 
this being something that
is going to affect the world
in the future because it is 
changing right now.” 
‘waviness’ – and an increase during summer 
months in a phenomenon called Greenland 
high-pressure blocking, which represents 
areas of high pressure that remain nearly 
stationary over the Greenland region and 
distort the usual progression of storms 
across the North Atlantic. 

Increased jet waviness is associated with 
a weakening of the jet stream, and the 
accompanying ‘blocking’ is linked to some 
of the most extreme UK seasonal weather 
events experienced over the past decade. 

Reasons identified include possible 
influences from the tropical oceans and 
solar energy changes, as well as the 
extreme warming that has recently occurred 
in the Arctic. 

Professor Hanna carried out the study with 
Dr Richard Hall, also from the University of 

Lincoln, and Professor James E Overland 
from the US National Oceanographic and 
Atmospheric Administration Pacific Marine 
Environmental Laboratory. 

Professor Hanna believes that greenhouse 
gases, mainly carbon dioxide and methane, 
are behind the phenomena, and that finding 
a solution will not be easy unless major 
changes are made to the way we 
all live. 

“It’s a big challenge, but we can reverse 
this,” he says. “It will take a huge amount of 
political and social willpower to achieve, but 
we can do it. 

“There will need to be a collective solution, 
which on a global scale will mean investing 
much more in renewable energy and 
switching from coal and gas to cleaner 
sources of electricity including nuclear. 

“It’s important to remember that this is not 
someone else’s problem; it is a problem 
that affects all of us and the generations to 
come.” 

The climate science specialist also explains 
how, like everyone else, he also sometimes 
felt the need to act in a way that ran 
counter to the theories he has spent his life 
working on. 

“One issue is that it’s cheaper to use the car 
to get somewhere rather than take the train, 
especially if there are a few people going 
with you,” he says. 

“I do it myself and the issue is that we need 
to incentivise better use of energy. People 
tend to ignore the problem but it’s not going 
to go away.” 

Research Lead: 
Professor Edward Hanna 
ehanna@lincoln.ac.uk 
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Image: NASA image by Jeff Schmaltz. 
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H I S TORY  AT  O U R  
F I N G E RT I P S  
The Imprint Project aims to solve the mysteries of 
the past through forensic science and investigation 

T om Hanks, playing Professor Robert 
Langdon, raced around Europe in 
the big screen adaptation of The Da 

Vinci Code trying to unlock secrets behind 
an ancient mystery. Now historians at the 
University of Lincoln have started their
own quest, delving into ancient documents
to investigate the past. 

While the blockbuster novel and movie start 
at The Louvre, Lincoln’s unique project has 
examined extensive historical materials in 
Westminster Abbey, the National Library 
of Wales and the cathedrals of Exeter, 
Hereford and Lincoln to reveal new insights 
into medieval British society. 

The research combines modern forensic 
techniques with detailed historical 
investigation. 

Imprint, a three-year study funded by the 
Arts and Humanities Research Council, uses 
cutting-edge techniques to examine the 

fingerprints and palm prints left behind on 
the wax seals of thousands of historic 

documents dating from the 12th to the 
14th Centuries. 

Philippa Hoskin, Professor of 
Medieval Studies at the University 
of Lincoln, explains: “These 
wax seals were the medieval 
equivalent of modern-day 
signatures and have the potential 
to teach us so much about our 

medieval ancestors.” 

Research Fellow Dr Hollie Morgan spent 
four weeks at each of the locations 
exploring their archives. She says: “All the 
partners were so accommodating and I got 
to work in some fantastic places. It was 
surreal to work surrounded by so much 
history, such as 12th Century floor tiles and 
secret passages!” 

Prints retrieved during the archival research 
have been analysed by experts at Forensic 
Focus, whose data on matching and non-
matching seals is helping the team to learn 
more about sealing practices. 

Professor Hoskin adds: “We’ve found 
examples of the same print on the seals 
of several different documents, indicating 
that these documents were all entrusted to 
one person to seal. In contrast, another of 
the documents we examined contains four 
seals, each with a different set of prints. 

“This raises questions about whether 
documents that were seen as more 
‘valuable’ were sealed personally, and 
whether certain people developed expertise 
and experience of the sealing process – 
making them the go-to person for sealing 
documents. 

“We’ve also made discoveries about the 
physical process of sealing. Examining the 
curvature of the prints shows that they tend 

“The fingerprints uncovered 
provide a whole new data 
set for forensic experts and 
are helping to contribute 
to our understanding of
the uniqueness of prints, 
advancing the science of
hand mark identification.” 
to come from the bottom of the palm. One 
reason for this could be that the document 
was supported in a person’s hand while the 
seal was attached. 

“Another interesting theory relates to the 
seals attached to documents such as 
land transactions, business contracts and 
financial exchanges, whereby the person 
giving something applies the seal matrix 
while the person receiving holds the 
document and wax disc.” 

The fingerprints uncovered provide a whole 
new data set for forensic experts and are 
helping to contribute to our understanding 
of the uniqueness of prints, advancing the 
science of hand mark identification. 

That same analysis has the potential 
to solve medieval crimes of fraud – for 

example, if prints found on suspected 
forgeries can be identified with prints on 
genuine documents. 

Now, in the final year of the project, the 
team are focusing on the public engagement 
element of their study. Professor Hoskin 
says: “Members of the public get excited 
by our research. They want to know more 
about who was involved in the sealing, why 
and how they did it. 

“We are planning events in London and 
Exeter so members of the communities 
there can hear about what we’ve found 
in their local area. We’ll also be visiting 
schools in Lincolnshire to share our findings 
with Year Seven pupils who’ve been 
studying Magna Carta.” 

A key outcome of the project will be 
workshops for heritage professionals. 
Professor Hoskin says: “We often 
see detailed descriptions of historical 
documents, but there is often no mention 
of the seals on them. We’d like to use our 
findings to help curators and those caring 
for sealed documents to learn more about 
the seals themselves and the process 
behind them.” 

Using specialist cameras operated by 
trained researchers, all the prints from the 
study are being collated into an online 
archive alongside detailed information about 
the seal impressions and documents. This 
resource will soon be made available to 
researchers, archivists and the 
general public. 

The team plans to publish several papers 
from the study, including one with a focus 
on identity and another on seals in literature 
– something which has not been explored 
before. 

The Imprint Project has been led by Professor 
Philippa Hoskin of the University of Lincoln and 
co-investigator Dr Elizabeth New from 
Aberystwyth University. 

Research Lead: 
Professor Philippa Hoskin
phoskin@lincoln.ac.uk 
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Facing the global threats of fooding and pollution 

F rom trying to combat deadly most pressing environmental and societal type and severity of the pollution in specific 
outbreaks of malaria in sub- issues emerging from the world’s largest areas. We are working to fix that.” 
Saharan Africa, to stopping British rivers. LCWPH has been configured to 

homeowners from waking up to soggy facilitate a step change in water, health and But these types of issues are not just limited 
carpets in flooded front rooms, Professor sustainability science nationally to exotic countries. Problems caused by 
Mark Macklin is happy to be waist-high in and internationally. unexpected river flow change, floods, 
the world’s river problems. drought and climate change can also hit 

Its work includes local-scale studies on closer to home too. 
Head of the School of Geography at the how to control malaria in the Zambezi River 
University of Lincoln, he also doubles as in Zambia, and a closer look at how gold Professor Macklin warns that river systems 
the Director of the Lincoln Centre for Water mining has affected the Murray-Darling that drain historically mined orefields in 
and Planetary Health (LCWPH) and is a basin in south-eastern Australia. the UK are often contaminated with heavy 
world authority on river systems and global metals such as lead, zinc, cadmium and 
environmental change. “An important part of our research will be copper. This poses a potential threat to all 

using indigenous knowledge worldwide for crops and livestock. 
It’s a varied field, but one that Professor sustainable use of water resources at the 
Macklin declares needs our utmost It is thought more than 12,000 km2 of river 
attention to avoid future catastrophes, “An important part of our catchments in northern England alone are 
particularly those associated with affected by historical metal mining. 
anthropogenic climate change, including research will be using 
major floods and droughts. Most of the severely affected river systems indigenous knowledge are in the north and west of the UK where 
Professor Macklin conducts research worldwide for sustainable the greatest increase in flooding is expected 
all over the world, with ongoing projects to occur in the next 10-50 years.use of water resources in Australia, Greece, Kazakhstan, New 
Zealand, Sudan, Tanzania and Zambia, as at the catchment scale, He describes how severe flooding in west 
well as in the UK. Wales in the summer of 2012 caused animal which promote human and feed to be contaminated by mining waste, 

“Society needs an integrated, ecosystem health.” which caused lead poisoning and 
catchment-framed approach, which cattle deaths. 

addresses serious issues of catchment scale, which promote human and 
human and animal health at a ecosystem health,” explains “The problems faced in west Wales and 

global scale," he says. Professor Macklin. many other areas of the UK are unlikely 
to be easily solved: once deposited as 

"By framing pathogen and The physical geography specialist is using sediment on floodplains, metal-rich waste 
pollutant transfer in a his contacts, knowledge and network to enters storage where it may remain for 
catchment context we will achieve real-time solutions across the globe thousands of years until reactivated 
begin to tackle human and is setting up a satellite hub in South by erosion, creating a very long-lived 
and animal exposure Asia that covers Afghanistan, Bangladesh, contamination problem. These problems are 
to health risk in a more Bhutan, Maldives, Nepal, India, Pakistan, likely to be further aggravated and probably 
effective and ‘joined-up’ get worse due to more frequent floods as and Sri Lanka. 
way than has previously the hydrological cycle intensifies due to 
been feasible.” climate change.It is an area of the world that he feels is 

ripe for study and the implementationThe award-winning “Our work also has wider global implicationsof schemes to help trigger large-scaleenvironmental expert because a stronger hydrological cycle behavioural shifts, including in the Gangais also renowned for is likely to increase flood risk and, as a River basin where he has just secured his work into river consequence, metal flux in mining grounds Global Challenges Research Funding to channel and floodplain around the world, with possible harmful investigate how chemicals and antibiotic-responses to climate impacts on ecosystems, animal and human
resistant bugs damage rivers change, long-term health.” 
and floodplains.human-river environment 

interactions, flood-risk Professor Macklin's focus on river systems, 
“The basin of the Ganga River is the fifthassessment and metal environmental change and pollution puts 

mining pollution, as largest in the world, covers one million him at the heart of global efforts to better 
well as the hydrological square kilometres and is the main source of understand mankind's complex relationship 
controls of malaria. fresh water for about 750 million people in with water. 
LCWPH was established India and Bangladesh,” says the professor. 
by Professor Macklin in 
September 2016, and is “It has become increasingly polluted due 
the first interdisciplinary to rapid population growth, urbanisation, Research Lead: 
centre in the world to industrialisation and agricultural Professor Mark Macklin focus on solving the development but there is little data on the mmacklin@lincoln.ac.uk 

mailto:mmacklin@lincoln.ac.uk
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B O DY  
TA L K  
How looking at images of others can 
affect our own perceptions 

T he digital age has transformed the 
way we see others and ourselves — 
our smartphones and social media 

accounts now offer instant and sometimes 
brutal feedback on our image and opinions 
24 hours a day. 

Television, websites and video hosting 
platforms present a digital swirl of 
celebrities with beach bodies and perfect 
white teeth which it is harder than ever to 
evade without unplugging entirely. 

Some of us will regard this barrage of 
imagery in the age of the ‘selfie’ as little 
more than superficial entertainment. But for 
some, the effects can be extremely harmful 
as they battle disorders that leave them with 
a distorted perception of their own bodies. 

Now a study on body image by researchers 
in the School of Psychology at the 
University of Lincoln is investigating how 
we view our bodies, how people with 
conditions such as anorexia and bulimia 
see themselves, and how cultural and 
environmental factors are involved. 

“By understanding the perceptual and 
psychological factors in how people assess 
their bodies, we hope to develop new 
strategies to improve the treatment of these 
conditions,” says Professor Martin Tovée, 
Head of the School of Psychology and a 
specialist in the issue of body 
image dysfunction. 

Professor Tovée, along with Dr Lynda 
Boothroyd from Durham University, 
was awarded a £249,918 grant from the 
Leverhulme Trust to research the effect of 
television exposure on the development of 
body image dysfunction. 

He works with Dr Tracey Thornborrow, 
who has recently been appointed as a 
lecturer at Lincoln, on the cross-cultural 
perception of body image, and with two 
Lincoln PhD students (Sophie Mohamed 
and Nadia Maalin) on body image in women 
with anorexia nervosa and the increasingly 
serious problem of body image dysfunction 
in men. 

These studies have included asking 
participants to take an on-screen test to 
judge their own body size and body weight. 
This can be achieved in a number of ways 
from asking people to look at an image, 
a sequence of different bodies or, more 
recently, using CGI technology. 

One strand of their research is working with 
people who have anorexia nervosa, which 
makes sufferers think they are fat even 
when they are underweight. 

“Those with anorexia may look at pro-
anorexia websites and become good at 
making judgements about very thin bodies 
but are not good at making judgements 
about other body sizes,” says 
Professor Tovée. 

“A predictor of developing anorexia is 
developing a distorted body image and if, 
after treatment, an anorexia sufferer still has 
an image of themselves in which they think 
they are larger than they are, this is a very 
strong predictor of relapse. 

“Up to 40 per cent of people with anorexia 
relapse within the first 18 months of 
discharge from treatment, therefore 
understanding body image is important.” 

An element of Professor Tovée’s research 
into body image involves tracking the eye 
movements of participants who have been 
asked to make a judgement about body size. 
This involves examining where a participant 
is looking when they see a body on screen. 
The team have found that anorexic 
participants tend to look at areas of the 
body such as collarbones, ribs and thighs. 

“Anorexic women are good at judging really 
thin bodies but struggle with other bodies 
and their psychological concerns mean that 
this error in judgement is magnified and they 
think they are much larger than they are,” 
says Professor Tovée. 

The researchers have created a training 
programme to improve these judgements 
and after the success of an initial pilot 
experiment are now working with the Eating 
Disorder Service at Lincolnshire Partnership 
NHS Foundation Trust. 

S U M M E R  2 0 1 8  19 

The University has invested in cutting-edge 
software and 3D scanning technology to 
assist with the study. A battery of high-
resolution cameras in the 3D scanning suite 
enables the team to take 3D images of 
participants. The software allows users to 
change the size and features of all aspects 
of the image of their body on screen. 
Participants in the study may be asked what 
their ideal body size is and the software 
makes it possible to change it. 

“Participants can look at their body within 
the virtual reality and we can change the 
shape of the body. This enables us to look 
at the impact that this has on a person’s 
body image. We aim to create a database of 
different bodies,” Professor Tovée explains. 

As part of their studies, the researchers 
have undertaken cross-cultural 
investigations to understand how 
environmental and sociocultural factors, 
such as the influence of the media, 
contribute to the development of body 
image concerns. 

The researchers previously visited a rural 
areas of Kwa-Zula Natal in South Africa and 
asked participants to make judgements 
about how attractive or healthy a sequence 
of images of bodies were. They found that 
in these areas the view of bodies was very 
different from that found in the UK, Europe 
or America where studies have shown that 
very thin or very large bodies were seen to 
be unattractive. 

In Kwa-Zula Natal, being thin was viewed 
negatively but larger bodies were judged to 
be attractive. 

“Anorexic women are 
good at judging really thin 
bodies but struggle with
other bodies and their 
psychological concerns 
mean that this error in 
judgement is magnified
and they think they are 
much larger than they are.” 

The team also tracked people who moved 
to the UK from South Africa and they found 
that their preferences changed to favour 
smaller body types. They also found that 
participants whose parents were from Kwa-
Zula Natal but who grew up in the UK had 
a similar outlook on body image to those in 
the UK. 

Professor Tovée says “After we undertook 
the study in South Africa we found that 
cultural and environmental influences 
affected participants’ views of body 
image. We wanted to follow this idea and 
study people who have different levels of 
exposure to the media and we chose to go 
to Nicaragua.” 

The team visited rural areas of Nicaragua 
that had no electricity or television access, 
villages which had limited electricity 
which meant that residents may only have 
access to a few hours of television, and 
villages which had electricity. This enabled 
the researchers to look at the effect that 
introducing the media had on the people 
within these villages. 

They found that the villages with full TV 
access displayed a similar view of body 
image to that in the UK and villages without 
access showed a comparable result to the 
researchers’ findings in South Africa. 

“As a cross-sectional study we found that 
the more TV a person sees the thinner their 
body ideal is and the higher levels of eating 
and body image behaviour. We are currently 
visiting Nicaragua again to conduct a 
longitudinal study and we are interested 
in the villages where electricity is being 
introduced in order to assess if attitudes 
change over time,” says Professor Tovée. 

Research Lead: 
Professor Martin Tovée 
mtovee@lincoln.ac.uk 
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D rug-resistant pathogens don’t 
discriminate; they are without 
borders, reaching across the globe 

to present a world-wide health challenge. 

As the prescribing and use of antibiotics 
rises, so does the rise in pathogen 
resistance as bacteria find new ways 
to adapt and survive. Simply put, these 
vital, life-saving drugs are losing their 
effectiveness. 

It has been predicted that by 2050 an 
additional 10 million people will succumb 
to drug-resistant infections each year. The 
development of a new class of antibiotics 
which can be used as a last resort when 
other drugs are ineffective is a crucial area 
of study for healthcare researchers around 
the world; and there might be hope on the 
horizon. 

In 2015 scientists in the USA discovered 
a new, naturally occurring antibiotic 
called teixobactin. It was isolated from 
microorganisms (which do not grow under 
laboratory conditions) found in soil – the 
natural source of nearly all antibiotics 
developed since the 1940s. 

Most importantly, teixobactin was found 
to kill pathogens such as MRSA and VRE 
without any detectable resistance, making 
this a ‘game-changer’ for the medical 
community. Scientists around the world then 

began exploring ways of creating versions 
of the antibiotic via chemical synthesis, 
so it can be developed as a potential drug 
treatment. 

At the University of Lincoln, Dr Ishwar Singh 
from the School of Pharmacy is leading 
pioneering research into the new antibiotic. 

“Although teixobactin does
not mitigate all problems 
related to antimicrobial 
resistance, it is a definite 
step in the right direction, 
and our research continues 
to work towards this vital 
end goal.” 
“The increasing level of antimicrobial 
resistance represents a major global 
health challenge,” explains Dr Singh. “The 
discovery of the highly potent antibiotic 
teixobactin to help us to cope with this 
growing problem has provided a much-
needed impetus to antibiotic research 
around the world. 

“Although teixobactin does not mitigate all 
problems related to antimicrobial resistance, 

it is a definite step in the right direction, and 
our research continues to work towards this 
vital end goal.” 

Now, Dr Singh and his colleagues have 
successfully developed a synthesised 
version of teixobactin and used it to treat an 
infection for the first time. Their work could 
lead to the first new class of antibiotic drug 
in 30 years. 

The team developed a library of synthetic 
versions of teixobactin by replacing key 
amino acids at specific points in the 
antibiotic’s structure to make it easier to 
recreate. After these simplified synthetic 
versions were shown to be highly potent 
against superbug-causing bacteria during 
in vitro – or test tube – experiments, 
researchers from the Singapore Eye 
Research Institute (SERI) then used one of 
the synthetic versions to successfully treat a 
bacterial infection in mice. 

As well as clearing the infection, the 
synthesised teixobactin also minimised 
the infection’s severity, which was not 
the case for the clinically-used antibiotic, 
moxifloxacin, used as a control study. 

Research Lead: 
Dr Ishwar Singh
isingh@lincoln.ac.uk 

mailto:isingh@lincoln.ac.uk


U N I V E R S I T Y  O F  L I N C O L N  R E S E A R C H  I M PAC T S U M M E R  2 0 1 822 23 

 

 

 

 

 

 

 

 

 
 

 
 

 

0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 1  

0 1 0 1 0 0 1 1 0 1 0 0 0 1 0 1  

0 1 0 0 0 0 0 1 0 1 0 1 0 0 1 0  

0 1 0 0 0 0 1 1 0 1 0 0 1 0 0 0

E N G I N E E R I N G
T H E  N E X T  
0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0G E N E RAT I O N  O F  
0 1 0 0 1 1 1 1 0 1 0 1 0 0 1 0

0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 0  

0 1 0 0 1 1 1 1 0 1 0 0 1 1 1 0

E X P E RT S
How machines could learn from each other 

0 1 0 1 0 0 1 1 0 1 1 1 0 0 0 0  

A s humanity evolved through the create a panel of virtual experts working 
ages, wisdom was often passed together to solve problems through their 
down through the wise words of accumulated expertise. 

tribal elders spoken around the campfire 
or at village gatherings. The new project’s mission is to build and 

train an Evolutionary Virtual Expert System 
Those warriors carrying the scars of battle to assist current and future industrial 
on their skin could be counted on for their fault diagnostic engineers. Funded with a 
intimate knowledge of warfare, while prolific grant of £96,000 from the Engineering and 
farmers could pass on the best ways to Physical Sciences Research Council, the 
enjoy a bountiful harvest. system seeks to train 'virtual apprentices' 

powered by artificial intelligence (AI). The 
Engineering research at the University of idea is to make the machines learn from 
Lincoln now aims to take that concept of each other, with more trusted sources given 
experts sharing their hard-won wisdom into extra weight and the ability to teach new 
the digital age, with one project aiming to machines. Rookie virtual experts would 

have their say, but their inexperience would 
be factored in while the information was 
considered. 

Engineers will develop software focused 
on the technology being used such as 
automatic remote condition monitoring and 
engine test automation. 

There will also be a catalogue of potential 
issues and solutions gleaned from existing 
data. It is intended that the virtual panel 
of experts will evaluate all scenarios, from 
their different experience levels, and solve 
problems before they become costly for 
business. It could also be possible to 
detect false alarms and encourage original 
problem-solving. 

“The machines could learn how to interpret 
existing data more effectively and then act 
in a way that provides the best solution 
according to the virtual expert group,” 
says Dr Yu Zhang, from the University of 
Lincoln's School of Engineering, who has 
been working on remote monitoring and 
intelligent sensor systems for industrial gas 
turbines. 

“In the future, this could be applied to areas 
as diverse as human healthcare, water and 
air quality, as well as transportation systems 
such as the railways and airline industries. 

“The weighted voting system of the artificial 
intelligence encourages the process to be 
more robust and it also allows different 
areas of expertise to tackle issues from new 
angles.” 

Dr Zhang, seeks to combine sensor data 
analysis and modelling techniques, as well 
as the computerisation of human knowledge 
and experience. 

This ambitious idea could change the 
way many industries work, and Dr Zhang 
believes previous research projects 
examining how machines report and 

“Analysing data can help to
prevent catastrophe, and 
also save the millions of 
pounds it would take
to fix.” 
anticipate problems have helped to create 
the foundation to look forward with such a 
bold vision. 

The new project builds on the work by Dr 
Zhang and her Lincoln colleague Professor 
Chris Bingham, who have spent years 
researching how remote monitoring and 
fault diagnostic systems can improve the 
operating efficiency of gas turbines. 

The work was supported by the global 
engineering giant, Siemens, which has 
bases of operation in Lincoln. 

“Analysing data can help to prevent 
catastrophic failures of machines, and 
also save millions of pounds dealing with 
operational issues, maintenance and 
associated repairs,” explains Dr Zhang. 

“Power plants can end up being shut down 
due to false alarms or insignificant problems 
that AI may be able to isolate, so we need to 
use the data coherently to be able to make 
the right decisions. 

“We can use AI as an early warning system 
and we are also in the early stages of 

creating a modelling system that will be able 
to predict when issues may occur.” 

There are more than a hundred sensors on 
each of the many thousands of Siemens’ 
gas turbines around the world, with 
each instrument collecting data to help 
construct algorithms and then feeding 
back to a central control centre staffed by 
experienced engineers. This new quest for 
a tiered level of artificial intelligence does 
not mean the current type of system will 
become obsolete. 

Dr Zhang believes that the role of engineers 
is essential in the process and that 
automation would not remove the need for 
human decision-making. 

“Engineers have experience and knowledge 
gained through working in the industry,” she 
says. “They can quickly evaluate problems 
just like a doctor can spot symptoms and 
offer an immediate diagnosis. However, UK 
industries are facing the growing problem of 
a lack of experts. 

“Many sectors of the UK economy, 
especially in engineering, are increasingly 
dependent on experienced older workers, 
which leaves employers exposed to a big, 
and perhaps unsustainable, demand for 
skilled staff when they retire.” 

Dr Zhang believes this makes a 
technological solution increasingly more 
attractive. “As future industries are 
increasingly based on advanced technology, 
good virtual assistants and virtual trainers 
will become increasingly important,” she 
predicts. 

Research Lead: 
Dr Yu Zhang
yzhang@lincoln.ac.uk 
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L I S T E N I N G  
F OR  C L U E S  
Understanding how bush–crickets 
interpret sound could help improve 
hearing for millions of people 

T hey form the foundation of our
ecosystems, produce some of 
our most lucrative and useful 

substances, and have even been touted as 
the future of food. Insects are vital to how 
we live our lives as humans. 

More than playing an integral role in the 
world around us, insects are helping us to 
take steps towards unravelling questions 
about the human body that have evaded 
scientists for decades. 

Insects, more specifically bush-crickets, 
are enabling scientists at the University 
of Lincoln’s School of Life Sciences to 
understand complex human systems, such 
as hearing, more effectively. 

Entomologist Professor Fernando 
Montealegre-Zapata, who specialises in 
sensory biology and biophysics, is leading a 
multi-disciplinary team including biologists, 
physicists, and engineers to investigate the 
working mechanisms of the bush-cricket’s 
cochlea. 

By examining the inner ear (crista acustica, 
the organ for frequency analysis) of bush-
crickets, the five-year study, funded by 
a €2 million European Research Council 
Consolidator Grant, will reveal the extent of 
the similarities between the mammalian and 
the bush-cricket hearing processes. 

Unlike mammals, where the tightly coiled 
cochlea is located in the skull, making it 
almost impossible to investigate without 
first removing the organ, a bush-cricket’s 
ears are located in its forelegs. This means 
that the inner ear can be easily accessed 
and measured in real time using a non-
invasive method. 

“Most of the research into cochlea has 
been conducted on reptiles or mammals 
like chinchillas or guinea pigs,” Professor 
Montealegre-Zapata says. 

“Inner ear research is challenging and 
usually invasive by the natural anatomy 
and location of the cochlea, which requires 
dissection of the organ and the death of 
the specimen. 

“With the model organisms and protocols 
we propose, dissection is not necessary as 
we can access and measure the hearing 
mechanism non-invasively.” 

Thanks to the method developed by 
Professor Montealegre-Zapata, researchers 
will use a specially focused laser beam to 
investigate the working mechanisms of 
the bush-cricket’s inner ear. This is made 
possible because of the bush-crickets' 
unique transparent body and will allow 
scientists to measure the hearing 
processes in real time. 

Bush-crickets also have similarities to 
mammals in that their ears are formed of 
an outer, middle and inner ear. This allows 
them to capture sound, transform airborne 
vibrations into fluid mechanic waves and 
turn them into various frequencies. The 
frequency analysis is done in the inner 
ear the same as in mammals, but the two 
organs are morphologically different. 

Researchers will use calcium imaging 
to study how sound moves through the 
hearing system and examine the extent of 
the similarities between the mammalian and 
the bush-cricket hearing processes. 

The team will then create 3D computer 
models of the entire bush-cricket ear which 
simulate its operation using numerical 
analysis. These models will be used to 
produce theoretical circuitry of the different 
ear components. Professor Montealegre-
Zapata hopes that this will inspire engineers 
in the design of new acoustic sensors which 
could more accurately mimic true hearing 
and have a significant impact on the design 
of a range of acoustic products such as 
hearing aids. 

He concludes: “We have to first learn how 
this hearing system really works. We are 
going to dissect every step in hearing and 
with these numerical solutions, we can 
have electrical analogues of the system 
which can be used for designing very ultra-
sensitive sensors – artificial cochleas for 
instance – or even sensors for hearing aids.” 

Research Lead: 
Professor Fernando 
Montealegre-Zapata
fmontealegrez@lincoln.ac.uk 
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C RO S S I N G  
T H E  

D I G I TA L  
D I V I D E  

The multi-national effort to bring high-speed 
broadband to Rural North Sea Europe 

A s we move forward in an 
increasingly digital world, the 
promise of affordable, high-speed 

broadband for everyone is an alluring 
one. For those living and working in rural
areas, the impact of the current ‘digital 
divide’ is very real. For many the picture 
is improving, but progress is slow and 
the divide between these areas and their 
urban counterparts is still significant, with
economic and social consequences. 

There is a pressing need to stimulate 
digital infrastructure, services and skills, to 
understand the barriers to digital inclusivity 
and to seek potential solutions to change 
the status quo. These are challenges Liz 
Price, Dr Fiona Ashmore and a team of 
economic development specialists at the 
University of Lincoln are tackling as part of 
an international project into the rural 
digital divide. 

“For businesses, digital connectivity is 
essential for increasing business innovation 
and productivity, and for communities 
it provides important access to a range 
of opportunities and services, from 
home-working and online shopping to 
video streaming. Despite this, many rural 
businesses and communities continue to 
experience a digital divide, where they 
are unable to access the same breadth of 
digitally-enabled services as those in urban 
areas,” explains Liz, a Research Fellow 
at the University’s Lincoln International 
Business School. 

The ‘COnnecting Remote Areas with 
digital infrastructure and services’ (CORA) 
project aims to tackle this lack of digital 
infrastructure, services and skills in the 
most remote and rural areas of the North 
Sea region of Europe, and make them more 

The 7 countries in the CORA 
Project are:
Belgium 
Denmark 
Germany 
The Netherlands 
Norway 
Sweden 
United Kingdom. 

attractive to both businesses and families. 
The project, which has been joint-funded 
by the European Union’s Interreg North 
Sea Region programme and the University 
of Lincoln, brings together a transnational 
consortium of 18 organisations from seven 
European countries bordering the North 
Sea. Parties include universities, small and 
medium-sized enterprises (SMEs) and local 
authorities. 

Collaborating with the project partners, 
the University is working to help local 
authorities identify common challenges and 
empower them to exchange experiences, 
test innovative solutions and enhance 
digital infrastructure. 

“Ultimately our findings will
be developed to provide 
briefings to policymakers
both at home in the 
UK and further afield in 
Europe, influencing the 
digital strategies and
broadband technology 
policies of the future.” 
“The CORA project will explore new 
approaches to improving digital connectivity 
in these areas, providing the opportunity 
to benchmark the UK and its European 
neighbours with international standards, 
and influence future digital strategies and 
broadband technology policies,” says Liz. 

“The team will investigate the lack of digital 
infrastructure, services and skills in the 
most remote and rural areas of the UK and 

partner regions, undertaking a detailed 
survey of broadband connectivity and 
the barriers to broadband adoption, and 
interviewing those involved in the delivery of 
broadband solutions and activities. 

“They will seek potential solutions to 
overcome those barriers, and aim to 
improve the digital skills of businesses 
and communities in the affected areas by 
identifying relevant training programmes. 

“Ultimately our findings will be developed 
to provide briefings to policymakers both 
at home in the UK and further afield in 
Europe, influencing the digital strategies 
and broadband technology policies of the 
future.” 

Liz is hopeful that in the future rural 
communities and businesses will benefit 
from a high standard of digital connectivity. 

She concludes: “Business productivity will 
be better supported and digital skills will 
be developed, ensuring that we can all 
be innovative and competitive in a rapidly 
changing economy.” 

Research Lead: 
Liz Price 
lprice@lincoln.ac.uk 
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T RA N S I T I O NA L 
S TAT E S
Exhibition encourages exploration of topics around 
hormones at the crossroads of art and science

H ormone treatments affect the 
lives of millions of people and 
they are used in a variety of ways 

throughout contemporary society: from 
family planning through the contraceptive 
pill to expressing gender identity via 
hormone replacement therapy. Yet for 
many, the power of hormones are either 
taken for granted or simply remain a 
mystery.

As part of an initiative to help educate, 
inform and stimulate debate on the topic, 
the University of Lincoln hosted a video art 
exhibition and a series of public discussions 

to highlight the role hormones play in our 
everyday lives. This public engagement 
programme was entitled ‘Transitional States: 
Hormones at the Crossroads of Art and 
Science’.

It was part of a major research project, 
funded by the Wellcome Trust, investigating 
how hormone research has affected medical 
sexual knowledge in the 20th Century.

The programme was led by Dr Chiara 
Beccalossi from Lincoln's School of History 
and Heritage. In 2015, Dr Beccalossi won a 
five-year Wellcome Trust University Award 
to work on a new project entitled ‘Sexology, 

Hormones and Medical Experiments in 
the Latin Atlantic World: Local Power and 
International Networks, 1918-1985’. 

Dr Beccalossi says: “Hormones play an 
immense role in our everyday lives and 
yet very few people stop to consider 
how important they are. The exhibition 
aimed to encourage people to do just 
that – to stop and consider their use and 
challenge the perceptions they have of 
hormone treatments, from the everyday 
like contraceptive pills to those that help 
transgender people express themselves 
more freely.”

The international touring video art exhibition 
explored the role of hormones in our 
everyday lives and featured the work of 
14 international artists and collectives. It 
showcased a range of thought-provoking 
videos, which highlighted and commented 
on the major role society plays in influencing 
and regulating gender identity. Other 
artists looked at the medicalisation of 
women’s bodies in relation to birth control, 
menopause and ageing, and offered 
different perspectives on how hormones are 
used to improve, and sometimes constrain, 
our lives in ways we rarely consider.

Using techniques such as 3D animation, 
stop motion and infrared video across a 
range of formats, including performance for 
the camera, music video and documentary, 
established and emerging artists from 
countries including Argentina, Australia, 
Austria, Brazil, Colombia, Denmark, France, 
Italy, Japan, Sweden, UK, Uruguay and 
the USA offered viewers a unique insight 
into a world of powerful chemicals and the 
reactions they produce. 

As part of the exhibition, University of 
Lincoln students curated three cabinets of 
objects. Drawing from personal accounts 
and social phenomena, they presented 
a range of objects to illustrate how they 
experience gender and gender stereotypes.

The public discussions explored the theme 
of hormone use and abuse, both in the past 
and present. Speakers included artist and 
non-binary trans activists, Fox Fisher and 
Owl, and actress Rebecca Root. They took 

part in the event ‘From Silence of the Lambs 
to Orange is the New Black: Changing 
Representations of Trans People’. 

A discussion entitled 'Sex Science and 
the Body: Medicine and LGBTIQ People' 
brought together a panel of experts to 
consider questions of gender identity, 
sexuality and the history of medical science.

Other international speakers brought their 
perspectives on the impact of hormone 
treatments on women's rights in an event 
entitled 'Girls Gone Wild: Women Use 
Hormones to Take Control'.

Dr Beccalossi says: “Our public discussions 
featured well-known and highly respected 
artists, authors, feminists, LGBTIQ activists, 
historians and psychologists discussing 
topics such as hormone uses and non-
binary and trans issues. We looked at 
how people can use hormones to liberate 
themselves and to help their bodies match 
their gender, which is a hugely positive way 
in which they can be used. 

“The talks led us to further consider 
other groups who have also been 
exposed to hormones in different ways, 
particularly through the medicalisation 
of women’s bodies in relation to birth 
control, menopause and ageing, and the 
medicalisation of intersex individuals.”

The event, based on the University's 
campus, welcomed many people from 
the LGBTIQ community, with some 
travelling from across the UK to attend the 
discussions. Held in the Project Space Plus 
gallery at the University, the exhibition will 
also travel to the Peltz Gallery, London; 
Centre de Cultura Contemporània de 
Barcelona, Spain; and LABS Galleria d’Arte 
Contemporanea, Bologna, Italy.

These thought-provoking exhibitions 
will enable people from many different 
backgrounds to consider in new ways the 
hidden role of hormones in shaping who  
we are.

Research Lead:
Dr Chiara Beccalossi  
cbeccalossi@lincoln.ac.uk

“Hormones play an 
immense role in our 
everyday lives and yet 
very few people stop to 
consider how important 
they are. The exhibition 
aimed to encourage 
people to do just that.” 

Image: Mutation 2014-16, Gerard Chauvin and Lanah Shai.
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S P I N N I N G
C L A S S
Overcoming biological barriers  
with nano-technology
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G rowing our own bones in a 
laboratory or being able to repair 
breaks or fractures using our own 

bone cells could seem like ideas straight 
from the pages of a science fiction novel. 

Yet these types of futuristic-sounding 
medical advances could be much closer 

than we think thanks to research in the 
laboratories at the University of 

Lincoln. 

Scientific research has 
already given us the 

ability to replace 
certain 

bones 
like 

knee 
or hip 

joints with 
high-tech metal 

implants. While these 
kinds of procedures 

are common all over the 
world, the ability to replace 

these internal structures with bone 
analogues, populated with our own 

cells, could signal a huge leap forward for 
regenerative human medicine. 

Research into nano-technology – which 
gives scientists and engineers the ability 

to manipulate and control individual atoms 
– is revealing the true potential of nano-
materials for a variety of applications, 
including medical implantation. 

Led by materials expert Dr Nick Tucker, a 
group of Lincoln's engineering students 
is exploring the possibility of creating 
bone analogue materials for medical 
implantation. The project is a joint venture 
between the University of Lincoln’s School 
of Engineering and School of Pharmacy, 
as well as a group of researchers from 
the Schmalkalden University of Applied 
Sciences in Thuringia, Germany, led by 
Professor Annett Dorner-Reisel.

The aim of the wider research project is to 
3D print bone scaffolds containing electro-
spun nano-fibres which would then be 

populated with stem cells and ultimately 
be integrated into the bones of a 

patient. 

The University is home to 
one of only two aligned 

fibre-spinning 
machines in 

the world. 
It has been vital 

in the team’s ability 
to create the minuscule 

fibres that will be used to 
reinforce the structures. The 

machine allows for the nano-scale 
process of electrospinning where an 

electrical charge draws an individual nano-
scale fibre from a polymer solution. 

In traditional electrospinning machines, the 
flight path of the fibres is difficult to control 
when the fibres reach terminal velocity. 
However, experiments by the group of 
researchers at Lincoln has found a potential 
way to harness them.

As Dr Nick Tucker explains: “By using our 
controlled electro-spinning technique we 
are able to control the orientation of the 
fibres, which has enabled our research 
partners to more effectively direct the 
growth of stem-cells to create a populated 
scaffold-like structure.”

Electrospun fibres are ideal for this kind of 
application. Dr Tucker says that as well as 
encouraging cell propagation through the 
thickness of the scaffold, these materials 
are unique in that they have a large volume-
to-surface area ratio.

This can have a significant effect on macro-
scale material properties even at low levels 
of addition. 

“Once the stem cells are applied, they can 
be encouraged to ultimately form osteoblast 
cells which will generate bone,” says  
Dr Tucker.

“Nano-fibres are also inherently incredibly 
strong, which increases the robustness of 
the scaffold – an important feature for this 
kind of medicine.” 

Populating the nano-fibre reinforced implant 
with a patient’s own stem cells will also 
overcome biological barriers because 
implants will be compatible with the host 
body, significantly lowering the risk of 
rejection and allowing for more  
effective healing. 

Experiments into cell growth by researchers 
in the University’s pharmaceutical labs 
will form the next stage of the project as 
pharmacists establish how to best harvest 
and grow the cells that will eventually 
populate the nano-fibre scaffolds. This 
area of the research will be led by Dr Lorna 
Lancaster and Dr Emma Wright. 

A world where bones can be regrown 
may still be some way off, but the work of 
Lincoln's scientists is bringing it a  
step closer.

Research Lead:
Dr Nick Tucker  
ntucker@lincoln.ac.uk
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A  F R I E N D  
TO  T H O S E  

I N  N E E D  
How dogs can help everyone 

from autistic children to the isolated elderly 

B ritain is a nation of dog lovers and it
would be fair to say that many of us
often wonder just what is going on

in the minds of those furry friends of ours.
Though we might think we know what our
pets are thinking and feeling, how much do 
we really know about man’s best friend? 

From how our pets recognise our human 
emotions to how having a dog can reduce 
stress levels in families, researchers at 
the University of Lincoln are revealing 
the secrets behind the nation’s most 
popular pet and giving us a much better 
understanding of their behaviour. 

There is a long-standing debate amongst 
pet owners that their pets seem highly 
sensitive to the moods of human family 
members. Although they might offer a 
comforting paw when we aren’t feeling our 
best and share in our excitement with the 
wag of a tail, can our canine companions 
really recognise our emotions? 

A study led by researchers at the University 
of Lincoln’s School of Life Sciences has 
revealed for the first time that they can. The 
study found that dogs combine information 
from different senses – an ability that had 
previously only been observed in humans – 
to recognise emotions in humans. 

Researchers presented domestic dogs with 
images and sounds conveying different 
combinations of positive (happy or playful) 
and negative (angry or aggressive) facial 
expressions and vocalisations. Dogs spent 

significantly longer looking at the facial 
expressions which matched the emotional 
state of the vocalisation, suggesting 
the ability to categorise and recognise 
emotions. 

Co-author Professor Daniel Mills, a 
veterinary behaviourist from the School of 
Life Sciences at the University of Lincoln, 
explains: “There is an important difference 
between associative behaviour, such as 
learning to respond appropriately to an 
angry voice, and recognising a range of 
very different cues that go together to 
indicate emotional arousal in another. Our 
findings are the first to show that dogs truly 
recognise emotions in humans and 
other dogs. 

“Our findings are the first 
to show that dogs truly
recognise emotions in 
humans and other dogs.” 
“Importantly, the dogs in our trials received 
no prior training or period of familiarisation 
with the subjects in the images or audio. 
This suggests that dogs’ ability to combine 
emotional cues may be intrinsic.” 

The constant companionship of an animal 
has been shown to reduce feelings of 
loneliness in elderly care home residents. 
And a further study with patients in 
palliative care showed that the presence of 

a dog, cat or rabbit improved the mood of 
patients. Similar mood changes have also 
been observed in Alzheimer’s patients and 
children with autism. 

A different study led by Professor Mills 
found that owning a pet dog reduces stress 
and significantly improves functioning 
in families who have a child with Autism 
Spectrum Disorder. 

Professor Mills explains: “While there is 
growing evidence that animal-assisted 
therapy can aid in the treatment of children 
with Autism Spectrum Disorders, this study 
was one of the first to examine how pet dog 
ownership can also improve the lives of 
those more widely affected by autism. 

“We found a significant, positive relationship 
between parenting stress of the child’s main 
caregiver and their attachment to the family 
dog. This highlights the importance of the 
bond between the carer and their dog in the 
benefits they gain.” 

Researchers at the University are continuing 
to learn more about our four-legged friends 
with research into genetics and behaviour 
offering insights not only into the origins of 
our pets, but also into the reasons behind 
behavioural traits and what we can learn 
from them. 

Research Lead: 
Professor Daniel Mills 
dmills@lincoln.ac.uk 
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WOR K 
W I T H  U S  

Innovation is crucial to the success 
of any organisation – whether that be 
public, private or third sector – and in a 
competitive global economy those who 
succeed and continue to grow are those
who innovate. 

At the University of Lincoln, we are employer 
led and informed, sharing our experience 
and expertise to support businesses to drive 
forward the innovation agenda, helping to solve 
industry challenges of all shapes and sizes. 

We have been recognised for our pioneering 
approach to business engagement through 
a series of national awards, including a 

Lord Stafford Award and a Times Higher 
Education Award, and are proud of our 
innovative partnerships with a diverse range 
of organisations such as Siemens and the 
Lincolnshire Co-op. 

In 2017, Lincoln was one of only eight UK 
universities to be commended by the Higher 
Education Funding Council for England for our 
strategic approach to knowledge exchange. 

With a comprehensive range of business 
support and services accessible across the 
University, we are confident that we can help 
you find the right solution for you, whatever 
your sector or industry. 

If you are interested in finding out how the 
University of Lincoln could help your business 
or organisation, get in touch with our Research 
and Enterprise team and we will work with you 
to find a solution that’s right for you. 

Research and Enterprise 
University of Lincoln
Brayford Pool 
Lincoln 
LN6 7TS 
United Kingdom 

enterprise@lincoln.ac.uk
UK: 0800 915 5278 
International: +44 (0)1522 837200 

S U M M E R  2 0 1 8  

“Our growing, world-class, research 
portfolio provides many different 
ways to support our partners in
addressing the challenges they 
face. Whether they are large or 
small, public or private sector we
are ready to partner with them 
to drive growth, innovation and 
productivity.” 
Andrew Stevenson 
Director of Research & Enterprise 
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