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PROJECTS Magazine has been publishing the results of research
projects from all over Europe and beyond for many years now.
Occasionally, however, we like to narrow our geographic focus a
little and concentrate on one country, highlighting nationallyfunded projects as well as those funded by the EC. It gives us the
chance to provide a fascinating insight into any particular
research themes emerging in one area, while it also gives
researchers in our spotlighted country the opportunity to
showcase any clusters of research excellence.
This edition of Projects has a special focus on Norway, a country that prides itself on its
concern for the environment and its efforts towards sustainability (renewable energy
makes up an impressive 99 per cent of Norway’s total power production). This is reﬂected
in much of the research that takes place there.
For example, the pressing issue of climate change is threatening the deciduous forests of
the northernmost regions of Europe, and so researchers are looking at how these trees
react to seasonal changes in temperature and light (page 36) in order to predict how the
forests will react to long-term climatic changes in the coming years.
The Scandinavian Brown Bear Research Project (page 26) is one of the world’s largest
and longest-running large mammal projects, and has published papers on everything
from how to escape a bear attack to the bear’s remarkable physiological hardiness
during hibernation.
The oceans and rivers of Norway provide the basis for much of its thriving economy, and
as such every aspect of them is under almost continuous study and observation. Check out
how microscopic marine haptophytes, the main primary producers of the ocean, are being
studied and identiﬁed (page 39), and take a look at the work being done to investigate the
impact that hydropower dams have on migratory ﬁsh populations (page 48).
Making up almost 10 per cent of the entire Horizon 2020 budget, research into health
and well-being often provides a fascinating focal point at which state-of-the-art
technology and human physiology meet to help solve some of the most-pressing health
issues that face the world today. For instance, the PANOPTES project (page 90) uses
self-assembling nanoparticles to deliver drugs to the back of the eye, while the
STIMULAIS project has developed a non-invasive treatment for adolescent idiopathic
scoliosis using electrical stimulation.
Meanwhile, Projects is continuing to develop innovative platforms for research
dissemination. Most recently, we launched our new webinar series, which invites experts
to present, discuss and analyse each other’s work over the course of an hour-long live and
interactive audio and visual stream. The opening webinar was on the threat that invasive
pests and pathogens pose to the forests of Europe, for which we invited University of
Aberdeen academics Professor Steve Woodward and Professor Hugh Evans to provide the
basis of what proved to be a lively discussion (page 16). For more information about the
Projects Webinar Series and details of what’s coming up and how to participate, contact
Sam Davis at: sam@ipl.eu.com

William Davis
William Davis
Managing Director, Insight Publishers

www.projectsmagazine.eu.com
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Foreword
By Norwegian Minister of Research and Development
Torbjørn Røe Isaksen
orizon 2020 provides great opportunities for all
participating countries when it comes to research and
development, both in industry and in the public
sector. The EU’s signiﬁcant investment in research,
innovation and education, of which Horizon 2020 is
the most important funding channel, will beneﬁt all sectors in the
countries taking part.
There has been a strong growth in both the research and education
budgets through the Horizon 2020 programme compared to the previous
FP7 funding period, which expired in 2013. The current funding
period, which replaced FP7 and began this year, runs to 2020.
Both Horizon 2020 and Erasmus+ (the funding programme for
education, training, youth and sport) should contribute to the EU
being able to achieve its overall strategy for competitiveness and
economic growth. In addition, these initiatives will help to create
more world-leading centres for research and development in Europe,
where scientiﬁc and technological innovation can ﬂourish.
Perhaps most signiﬁcantly in this foreword to a special edition of
Projects focusing on Norwegian research, we should perhaps reﬂect on
the additional opportunities the Horizon 2020 programme brings to
Norwegian researchers – and the beneﬁts Norway can bring to the EU.
For a start, Norway has now ofﬁcially joined Horizon 2020. We
have, of course, been associated with EU research and innovation
programmes since 1987 and we have made signiﬁcant contributions,
particularly in the ﬁelds of environment, climate change, food safety,
marine biodiversity and energy research. Norwegian researchers have
been involved in more than 1,400 projects receiving ﬁnancial support
totalling €712 million. But, by ofﬁcially joining Horizon 2020 and
contributing in the region of €2 billion over the programme’s lifespan,
Norwegian researchers are now able to participate in Horizon 2020 on
the same basis as their EU counterparts.
This means it is now possible for Norwegian researchers to establish
cooperation with the best international actors, both in projects aimed
at solving the grand challenges as well as in projects aimed at
developing innovative capacity within industry.
So what are these opportunities for the research community? I
believe they are clear.

H

s 4HE COMPETITION FOR FUNDS WILL SPUR INNOVATION AND QUALITY
s 0ARTICIPATION CAN ENHANCE ACCESS AND COMPETITIVENESS IN BOTH THE
European and the global market.
s 4HE RESEARCH COULD HELP US DEVELOP SOLUTIONS TO SOCIAL NEEDS SUCH
as health and welfare services, as well as build up sustainable
energy supply.
s 0ARTICIPATION PROVIDES ACCESS TO MAJOR RESEARCH NETWORKS AND
research infrastructures that Norway can’t offer alone.
s %ACH RESEARCHER WILL HAVE THE OPPORTUNITY TO DEVELOP THEIR OWN

www.projectsmagazine.eu.com
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careers, both through mobility schemes and through participation
in projects.
s 0ARTICIPANTS IN SUCH PROGRAMMES WILL BECOME MORE VISIBLE AND
attractive to international partners.
s (ORIZON  OPENS UP POSSIBILITIES FOR COLLABORATION WITH SCIENTISTS
from around the world and is therefore an arena for strengthening
cooperation with researchers outside Europe.
s .ORWEGIAN RESEARCHERS HAVE THE OPPORTUNITY TO PARTICIPATE IN
policy development.
Given that the Norwegian government is spending billions on our
participation in Horizon 2020, we believe that this implies an obligation
for the research community of Norway. We need to change the pace in
applications for funding research to make sure that we get the most out
of our participation in the programme.
An important part of the research will be to solve economic and social
challenges Europe is facing, such as climate, environment and
population issues. This is a massive investment that gives Norwegian
minds opportunities to collaborate with some of the best researchers in
the world.
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L E A D ST ORY
According to a pair of reports issued by the International
Energy Agency (IEA), the sun could be the world’s largest
source of electricity by mid-century, ahead of fossil fuels,
wind, hydro and nuclear

T

he two IEA reports show how
solar photovoltaic (PV) systems
could generate up to 16 per cent
of the world’s electricity by 2050
while solar thermal electricity
(STE) from concentrating solar power (CSP)
plants could provide an additional 11 per
cent. Combined, these solar technologies
could prevent the emission of more than six
billion tonnes of carbon dioxide per year by
2050 –more than all the current energyrelated CO2 emissions from the US, or almost
all of the direct emissions from the transport
sector worldwide today.
“The rapid cost decrease of photovoltaic
modules and systems in the last few years
has opened new perspectives for using solar
energy as a major source of electricity in the
coming years and decades,” said IEA
Executive Director Maria van der Hoeven.
“However, both technologies are very capital
intensive: almost all expenditures are made
upfront. Lowering the cost of capital is thus

10

of primary importance for achieving the
vision in these roadmaps.”
Van der Hoeven stressed that these two
reports do not represent a forecast, but
detail
the
expected
technology
improvement targets and the policy actions
required to achieve that vision by 2050,
highlighting
priority
actions
and
milestones for governments, research and
industry stakeholders.
PV continues its global expansion with
China currently leading the way, followed by
the US. Over half of the total PV usage is by
ﬁnal consumers – whether households,
shopping malls or in industry. STE works in
very sunny areas with clear skies, and is a
major opportunity for Africa, India, the
Middle East and the US.
Now that solar energy is becoming
cheaper and more accessible, the next step
in overtaking fossil fuels is storage. Anser
Shakoor, senior consultant at Pöyry Global
Energy Consultants says that “a

“Solar could
prevent six billion
tonnes of CO2
emmissions
by 2050”
breakthrough in the cost and efﬁciency of
storing energy and a rapid drop in the
expense of building clean-power plants
would accelerate a trend that would see
renewables compete, subsidy-free, with
conventional generation technologies.”
It is hoped that by using PV, CSP and STE
in harmony, solar energy solutions can be
found across the globe and clean, renewable
energy can become the industry standard
by 2050.

Insight Publishers | Projects

R&D INSIGHT

Protecting trees from
disease with garlic

G

arlic is one of nature’s most powerful
antibacterial and antifungal agents
thanks to a compound called allicin ,
which scientists in the UK are keen to harness
and use to protect trees from deadly diseases.
The garlic treatment would be administered
(under an experimental government license)
using a prototype piece of technology made up
of a pressurised chamber and eight ‘octopus’
tubes. The pressure forces the solution through
the tubes and injects it into the trees sap
system via special injection units. The needles
are positioned to distribute allicin evenly.

As soon as the
active
agent
reaches
the
disease it destroys
it, but as the
poison is organic, the tree does not
reject it. Transpiration pulls the treatment
from trunk to leaves.
The treatment is being trialled at a
woodland estate in Northamptonshire. It is
too impractical and expensive for widespread
use but perfect for saving trees of historic or
sentimental value.

Alyssa Carson, 13, could be
the ﬁrst human on Mars
Nine years in training,
attending all three of Nasa’s
world famous ﬁve-day space
training camps, intense
study of science and several
languages – failure is not an
option for 13-year-old Alyssa
Carson who has been training
since she was four in the hope
thta there will be a mannedmission to Mars in 2033.
Alyssa, from Louisiana, US,
said: “I want to go to Mars
because it is a place nobody
has been. It is really deserted
right now so I want to take
that ﬁrst step.
“As I get older and continue
to do more things the résumé
will just get longer and
hopefully help me stand out
and make me look unique
compared to other people.”
Is Alyssa afraid she may
never return? Her father says
they have discussed that and
she still wants to go.
Paul Foreman, from Nasa,
said: “Nasa takes people like
Alyssa very seriously. She’s
doing the right things, taking
the right steps.”

IN BRIEF
Researcher invents cheap
eye-tracking device
Dr Aldo Faisal, a German scientist
working at Imperial College London
has created a device that could allow
computers to be controlled by eye
movements using parts that cost £43.
Dr Faisal, who runs a neurotechnology
lab at the university, said that the
invention is based on two £9.95 web
cameras provided with a games console
that are ﬁtted to a head-mounted
harness. Using Dr Faisal’s technology,
the camera can track eye movement,
using it to control a computer cursor.

Isolated whale
population discovered
Scientists have made a fascinating
discovery in the northern Indian
Ocean: humpback whales inhabiting
the Arabian Sea are the most
genetically distinct humpback
whales in the world and may be
the most isolated whale population
on earth. The results suggest they
have remained separate from other
humpback whale populations for
perhaps 70,000 years, extremely
unusual in a species famed for long
distance migrations.

Laughing gas
for depression?
Nitrous oxide, or laughing gas, has
shown early promise as a potential
treatment for severe depression in
patients whose symptoms don’t
respond to standard therapies. In 20
patients, researchers found that twothirds experienced an improvement
in symptoms after receiving nitrous
oxide. It is thought that around
one-third of patients with clinical
depression do not respond to
existing treatments. Laughing gas is
an attractive alternative because its
side effects are limited and it leaves
the body very quickly after people
stop breathing the gas.

Photo credit:Mars One
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DIWINE
www.seedresearchlibrary.com/ict-researchprojects/200/diwine-optimises-wirelesscloud-networks
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As their number and sophistication increases, this
places greater strain on existing communications
architectures, and increases their likelihood of failure.
To improve the performance of dense, ad-hoc networks,
researchers are developing robust new strategies for
processing wireless signals.
As an alternative to traditional networks, which rely on
complicated and resource-consuming interference
management mechanisms, a new project named DIWINE
aims to create a self-organised system that relies on a
dense network of intermediate nodes (here termed ‘the
cloud’) to intelligently and seamlessly manage concurrent
transmissions.
The new approach exploits novel coding and
transmission techniques, and organises the network in a
more efﬁcient way. Messages will be transmitted without
the source or destination terminals needing to understand
what’s going on in the cloud network.
Dr Justin Coon, a leader in the ﬁeld, believes that
DIWINE’s “comprehensive, high-level research covers all
the bases”. Encompassing software, simulation,
development and the creation of a prototype,
implementation opportunities for the research is diverse.
“Once theory becomes practice, the applications are
enticingly futuristic, and almost limitless,” says Dr Coon.
“Wireless cloud networks, and the real-time data trafﬁc
they support, are technologies equally applicable to
environmental monitoring, intelligent transport systems,
and even healthcare.”

‘Instagram for doctors’
set for European launch

B

y the end of this year, an app
that enables healthcare
professionals to share photos
is to be rolled out across
Western Europe.
The app was designed with the intention
of enabling doctors to share images of
their patients, both with each other and
with medical students.
So far, more than 150,000 case photos
(with the patient’s identity obscured) have
been uploaded. However, some experts
have expressed concern about patient
conﬁdentiality. The app automatically
obscures patients’ faces but the user must
manually remove distinguishing marks,
like tattoos. Moderators review every
photo before it is added to the database.
The Founder Dr Josh Landy said that the
service, named Figure 1, did not access
any patient records.

“We do not possess any personal
medical data at all. The best way to keep a
secret is not to have it. We are not an
organisation that delivers healthcare.”
Doctors accessing the app, however,
must provide identifying credentials and
are advised to notify patients and
employees about consent policies.
Identifying the doctor does not legally
identify the patient.
“Some medical conditions are so rare
that they can’t be posted,” says Dr Landy.
“One user wanted to post something but
there are only seven cases of it in the US
and they had all been reported because
they are rare, so the patient could have
been identiﬁed.”
The app is free for anyone to download
,but only veriﬁed healthcare professionals
can upload photos or comment on them,
and sensationalist images are rejected.

Predators may be
reintroduced to Scotland
The charity Trees for Life are calling
for the reintroduction of not only wolves
but also the Eurasian lynx to parts of the
Scottish Highlands.
The campaigners hope that the return
of large predators to the area would help
to control the soaring red and roe deer
populations and ‘rewild’ the Highlands.

Lynx are specialist predators of roe deer
and the reintroduction of the predator
(which became extinct in the area 1,500
years ago) could disturb deer populations,
causing them to relocate and allowing
over-grazed areas to recover.
The lynx has already been successfully
reintroduced to continental Europe in the
Alps and Jura mountains and Trees for
Life believe there is an existing habitat in
Scotland that can support 450 animals.
They also stated that there are “no
instances” of lynx attacking humans. The
National Farmers Union in Scotland said
the country no longer has suitable habitat
for large predators.

The SEED Research Library (www.seedresearchlibrary.
com) is the publishing portal for SEED, Insight’s very own
platform for hosting interactive multi-media content as
an effective and affordable form of dissemination for
projects. If you would like your project to appear in the
SEED Research Library, please contact Sam Davis on +44
(0)1172033120 or sam@ipl.eu.com
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A spider from the same family as the new discovery

A recent study carried out by Carole Fakhry of the
Johns Hopkins University School of Medicine, Baltimore,
found that participants who reported tobacco use or
had higher levels of biomarkers of tobacco exposure
had a higher prevalence of the sexually transmitted
infection, oral human papillomavirus type 16 (HPV-16).
Oral HPV-16 is believed to be responsible for the
increase in incidence of oropharyngeal squamous cell
cancers in the US. An association between self-reported
number of cigarettes currently smoked per day and oral
HPV prevalence has been observed.
Carole Fakhry and colleagues investigated associations
between objective biomarkers reﬂective of all current
tobacco exposures (environmental, smoking, and use of
smoke¬less tobacco) and oral HPV-16 prevalence. The
researchers used data from the National Health and
Nutrition Examination Survey (NHANES), a probability
sample of the US population.
This analysis included 6,887 NHANES participants,
of whom 2,012 (28.6 per cent) were current tobacco
users and 63 (1.0 per cent) had oral HPV-16 detected.
Current tobacco users were more likely than non-users
to be male, younger, less educated, and to have a higher
number of lifetime oral sexual partners. Self-reported
and biological measures of tobacco exposure as well as
oral sexual behaviour were signiﬁcantly associated with
prevalent oral HPV-16 infection.
“These ﬁndings highlight the need to evaluate the role
of tobacco in the natural history of oral HPV-16 infection
and progression to malignancy,” the authors write.

Tobacco use
associated with
increased risk of oral
HPV-16 infection

3D printed heart saves baby’s life

S

urgeons at a New York hospital
have saved the life of a two-weekold baby, who needed complicated
heart surgery, with 3D printing.
Using data from an MRI scan, Morgan
Stanley Children’s Hospital in New York
City, printed a 3D model of the child’s
heart, which was structured unusually
and riddled with holes. Using this replica,
surgeons were able to study the organ and
develop a detailed surgery strategy before
they started the complicated and
dangerous surgery.
“The baby’s heart had holes, which are
not uncommon with CHD, but the heart
chambers were also in an unusual
formation, rather like a maze,” said Dr
Emile Bacha, who performed the surgery.
“In the past we had to stop the heart and
look inside to decide what to do. With this
technique, it was like we had a road map to

www.projectsmagazine.eu.com

guide us. We were able to repair the baby’s
heart with one operation.”
Normally the ﬁrst time a surgeon sees
the heart is when the chest is open, but
now they have the ability to plan
surgeries ahead of time using 3D models
of the patient’s heart. The project was
funded by non-proﬁt company Matthew’s
Hearts of Hope.
3D printing is at the cutting-edge of
medical technology across the globe with

the UK’s health service now exploring
its applications. Wiltshire-based 3D
printing company Replica 3DM provided
12 hospitals with manufacturing
stations designed to help create replica
hips for surgeons to practice hip
replacement surgeries. Last month, a
scientist at Nottingham Trent University
used 3D printing to produce a prosthetic
human heart “as close as you can get” to
the real thing.
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“A person using ‘Flow
machine’ can decide to
compose blues in the style of
Charlie Parker but to have all
the notes different”

IN BRIEF
Study into
‘life after death’
Southampton University scientists have
found evidence that awareness can
continue for at least several minutes
after clinical death.
In the largest ever medical study on
near-death and out of body experiences,
scientists found that some people may
still have some awareness even after
their brain has shut down completely.
One man recalled (before his heart was
restarted) leaving his body entirely
and watching his resuscitation from
the corner of the room - despite being
unconscious and ‘dead’ for three minutes.

Estonia opens borders to
new digital citizens

Self-contained student
living with MyBox

W

hen Magnus Øgård Meisal and
Kristoffer Sørstrønen arrived
at Stavanger University they
were startled by how hideous
the student accommodation was, but with the
North Sea oil industry snapping up local
rental properties in Stavanger, there wasn’t
much choice.
However, these two engineering students
had an alternative idea for living quarters:
the humble shipping container. Using
shipping containers as housing is not a new
idea, but Meisal and Sørstrønen had to
signiﬁcantly improve on current models in
order to meet strict health and safety codes
for student accommodation. The container
walls were insulated and the exteriors clad
with specially treated wood to cope with cold
Norwegian winters.
“We were convinced that the module
construction method was the solution to build
cheap and efﬁciently,” says Øgård Meisal. “It
just had to go through some design and
architectural upgrades.”
The containers function as self-contained
apartments and are 26 square metres larger
than the average student dorm in Norway. At
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one end there’s a bedroom and study area
and, at the other, a combined kitchen and
living room, with a bathroom and shower in
between. The metal ends of the containers
have been replaced with windows to let in
maximum sunlight.
The
container
apartments
are
environmentally friendly, having been
recycled instead of melted down for scrap.
“To melt down a shipping container demands
the same amount of energy as normal sized
families would use in a year,” says Øgård
Meisal. With a minimum estimated lifespan
of 40 years, they’ve also got attractive
longevity and Stavanger University has
ordered more containers to house students
on campus.
After graduating, Øgård Meisal and
Sørstrønen set up their own company called
MyBox, in the hope of making a commercial
success of the project. Now, some of Norway’s
biggest oil companies are interested in the
students’ designs as a solution for their own
housing problems. Ironically, if enough oil
workers moved into shipping container
apartments, it would free up more local
housing for Stavanger students.

Estonia has become the ﬁrst nation
in the world to offer an ‘e-residency
permit’ which will allow people from
outside the country to beneﬁt from its
online resources.
New ‘e-Estonian’ citizens will have
access to world-leading digital
services that include online banking,
education and healthcare, according
to Estonia’s government.
The new identity, issued using smart ID
cards, is open to anyone and will begin
at the end of 2014. The permit does not
entail any kind of residency and will be
PIN protected.

Privacy issues highlighted
by cat-stalking app
‘I Know Where Your Cat Lives’ is
a data experiment that plots the
locations of cats based on metadata
found in ﬁles posted publicly online.
The project, which takes the form of
a large-scale map with the locations
plotted on it, highlights the amount
of personal data that is spread across
the web. The data contained in the
images reveals where the cat owner
has been to within an estimated 7.8
metres and emphasises the need
for awareness about inadvertently
sharing personal data.
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Nobel laureates use
unusual music video
to end their lecture

T

he Nobel Lecture audience were treated to a
set of unconventional speeches from the
winners of the Physiology or Medicine Prize
that ended with a jazz poetry music video
based on words and phrases taken from the research
You don’t get to be a Nobel Prize winner without
being willing to take some risks. Nobel laureates John
O’Keefe and Edvard and May-Britt Moser ﬁnished
their Nobel Lecture with a highly unusual music
video featuring NTNU music professors improvising
over a Norwegian folk tune while representations of
grid cells and neurons arc around them.
“Whenever I have given lectures to a large audience
before, I have always looked for an ending that gives
a ‘wow’ feeling. I hope we have managed to create
exactly that kind of ending,” said NTNU professor
May-Britt Moser.
The inspiration for the visual aspect of the video
came from the Moser’s research, according to the
video’s creator Øystein Moe: “Only small bits of the
brain are in focus in the research images that the
Mosers take – everything else is out of focus. We
wanted to recreate this feeling in the video.”
The researchers won the prize “for their discoveries
of cells that constitute a positioning system in the
brain.” Their ﬁndings in rats represent a paradigm
shift in our knowledge of how cells work together to
perform cognitive functions, and could lead to a
better understanding of the mechanisms behind
Alzheimer’s disease, according to the Nobel Assembly.

Photo credit: Geir Mogen/ NTNU
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WEBINAR FEATURE

The Projects
Webinar Series

Professor Steve
Woodward,
University of
Aberdeen

Professor
Hugh Evans,
University of
Aberdeen

Projects has launched its innovative new webinar series that will bring the pressing
issues in the European research agenda to the wider public, inviting experts to present,
discuss and analyse each other’s work over the course of an hour long live and
interactive audio and visual stream. Participation for all those attending the events
is absolutely free, and they will be invited to submit questions and answer live polls
during the talks. The opening webinar was on the topic of plant health, speciﬁcally
the threat that invasive pests and pathogens pose to the forests of Europe.
16
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A

fter a short introduction from Insight MD
William Davis, Professor Steve Woodward
of the University of Aberdeen began his
talk about the dangers of moving
pathogens away from the ecosystems in which they
have evolved and into areas where organisms have
little resistance to them. One example is chestnut
blight, native to China and Japan, which had a
devastating impact on the American chestnut tree
population in the early part of the 20th century,
almost entirely wiping them out within the space of
40 years. The pathogen responsible now has a strong
foothold in Europe. Dutch elm disease and white pine
blister rust have also caused signiﬁcant damage to
European forests in this manner.
The problem of spreading plant pathogens and pests
is accelerating. Global trade in plants and trade
between nurseries within Europe are the biggest
drivers. Climate change is beginning to have an effect
as well, increasing the latitude at which some pests
and pathogens can survive. “What we see is that
living plants are by far the most likely pathway of
introduction of alien invertebrate pests and pathogens
in Europe,” said Woodward. “The Netherlands alone
imports nearly 200 million plants a year. There has
also been a steep increase in the number of plants
imported from Asia since 1995, and this is now the
source of many new pathogens and pests.”

“What we see is that living plants
are by far the most likely pathway
of introduction of alien invertebrate
pests and pathogens in Europe”
Professor Woodward’s project ISEFOR has been
generating evidence to inform policy development for
forest management against risks from alien invasive
pests and pathogens in relation to climate change.
This has been done by increasing knowledge of alien
species that may be entering Europe, as well as by
generating improved methods for detecting and
diagnosing pests and pathogens in plants entering
Europe. This has included the application of high
throughput sequencing technology to detect
pathogens in forests before they have caused any
damage, as well as the use of cellular automaton
models to predict the spread of pests and pathogens
around Europe.
Pine wilt and the pinewood nematode

Next up was Professor Hugh Evans, also from the
University of Aberdeen, who presented the interesting
case study of the pinewood nematode, illustrating
perfectly how an organism can be harmless to native
trees but deadly to others. His project REPHRAME has
been developing improved methods for detection,
control, and eradication of this damaging pathogen.
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The pinewood nematode is native to North America
where it functions as a saprophyte, living mainly on
fungus rather than living tree cells. It is carried from
tree to tree by beetles in the genus Monochamus,
which lay their eggs into the weakened bark of pine
trees, allowing their offspring to mature and pupate
inside the tree. When the adult Monochamus emerge,
they feed on foliage from the crowns of pine trees.
Although these newly emerged adults are infested
with the nematodes, the North American pines are
resistant to infestation at this point, and the nematodes
die. However, other pine species around the world
have not evolved this resistance, and susceptibility at
this stage can lead to rapid death of the tree due to
blockage of the water conducting xylem vessels. This
is known as pine wilt.
The pinewood nematode has been spread to Europe
through imported wood and wood packaging
containing infested beetles, and can now be found
throughout Portugal despite intensive measures to
attempt eradication. To help combat further
expansion of the nematode’s range in Europe, the
REPHRAME project has been developing the
pinewood nematode tool kit (PTK), a simple webbased platform combining practical advice from
both REPHRAME and other sources globally. It is a
useful resource for forestry professionals,
phytosanitary regulators and other stakeholders.
“A highly efﬁcient synthetic lure called
GALLOPROTECTD 2D now exists for the
Monochamus beetles, which we recommend for
monitoring and controlling their population,” says
Evans. “Unfortunately, it does not work on the
newly emerged adults, which is something that
could be looked at in the future.” Another area of
research has shown that wood chips could
potentially act as a non-vector pathway for
spreading the nematode from tree to tree, so care
must be taken in the future to carefully monitor
where wood chips are used or disposed of.

WEBINAR POLL

65%
of people don’t
check a plants
country of origin
when shopping at a
garden centre with
an understanding
that they could be
carrying a foreign
pest or pathogen

Q&A and more information

The webinar ﬁnished with a question and answer
session, during which the two speakers answered
many questions posed by the audience during the
session. This will be available to listen to on the
Projects website very soon.
Closing the session, both of the professors agreed
that the global plant trade is accelerating the spread
of harmful alien species at an alarming rate, and the
damage it is causing to Europe’s forests and
ecosystems is all too tangible. Although it is
unfeasible to try and stop the trade of plants, it is
imperative that the message is spread that trading
without caution or regulation will only exacerbate
the problems that the environment currently faces.

+

For more information about the Projects Webinar
Series and details of what’s coming up and how to
participate, email us at: info@ipl.eu.com and you will
be sent an information pack.
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What’s next
for the
Internet of
Things?
18
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The Internet of Things is a much talked about concept that holds huge potential for research.
We spoke to Thomas Kallstenius, Director of Research and Innovation Strategy at iMinds,
the Flanders-based digital research centre, about some of the opportunities and challenges
that the Internet of Things provides for researchers, and why a new iMinds laboratory
dedicated to research in this area represents such an important strategy for them

T

he Internet of Things is this year’s
technology buzzword. Gartner, the
advisory ﬁrm that developed the socalled ‘hype cycle’, suggest that it is
currently on top of what is called the
‘peak of inﬂated expectations’ – the
stage at which most people involved believe that their
particular technology is going to save the world
(before reality kicks in).
Where is the Internet of Things right now? Pretty
much as hyped up as it is possible to be. As a search
term it has skyrocketed in popularity since the start
of 2014, with events such as Google’s high proﬁle
purchase of Nest bringing the concept ﬁrmly into
the public eye. Subsequently, inevitable questions
such as “where is the Internet of Things and how
does it beneﬁt me?” will soon be asked. Of course,
for most people at least, the tangible beneﬁts of this
somewhat intangible technology won’t be felt for a
few years yet.

Research opportunities

However, in terms of research, this signiﬁes the
beginning of possibly the most fertile period of
innovation yet for the Internet of Things. There are a
number of technological obstacles that will need to
be overcome in the coming years in order to get
things moving. Thomas Kallstenius, Director of
Research and Innovation Strategy at iMinds, the
Flanders-based digital research centre, explains a
little more about the challenges ahead: “In recent
years the number of internet connected devices has
surpassed the number of people on Earth. At present,
most of these are devices that involve some sort of
human interaction, whether they are PCs and laptops,
or personal devices such as smartphones and tablets.
In the coming years, however, there will be a marked
increase in devices that mainly communicate
amongst themselves or without active human
interaction. They will still inﬂuence your life, but
they will be automated and running in the
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background. One of our objectives at iMinds is to hide
the complexity of the Internet of Things from the
users. If we succeed in making these ‘things’ more
capable, user-friendly and integrated, the less they
will be seen as an Internet of Things and more as just
fridges, cars, pacemakers, thermostats or light bulbs.
“However, these ‘things’ are inherently different to
the personal devices we use today. Rather than the
relatively small amount of similar devices that we
have connected at present, we will be dealing with a
multitude of heterogeneous and resource-constrained
sensors. Many of them will have limited storage and
processing power, and they may well be batterypowered. This means that we will not simply be able
to use the same network architecture that we use
today to connect these devices. For instance, we
secure today’s devices using security software. If a
device doesn’t have the power or storage to run this
kind of software, how do you secure it? And if a
device is running on battery, how do you preserve
this power? Current protocols were mainly designed
to increase capacity and reduce latency, and so these
will need to be rethought before the Internet of
Things can begin to take shape.”
These devices will have to be capable of
communicating in an energy efﬁcient manner if they
are limited in power, and security will have to be
fundamental to their design. But powering these
devices and keeping them secure are just a couple of
the challenges that must be resolved. Plug and play
functionality will be essential for these devices as
their numbers increase. Without instant connectivity
and automatic updating, it will be impossible to
maintain a system consisting of billions of individual
devices properly. An open architecture, which allows
for interoperability between devices from different
companies, is also a key requirement.
Processing power will necessarily be limited on
each device. The standard way of countering this is
by carrying out most of the processing in the network,
known as cloud computing, but with a system that is

“The classic
way of dealing
with large
amounts of
information is
a relational
database”
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providing real-time updates, a physically
distant cloud will have issues with latency i.e. it
will lag behind in time. “When real-time
information is important, it will be essential to
have a local cloud, sometimes referred to as a
‘fog’,” says Kallstenius. “This will provide a
faster distributed intelligence that can provide
support in terms of capacity and storage.”
One of the most sensitive issues that will
need to be addressed is privacy. In a world full
of sensors constantly reporting on their
surroundings, there exists a ﬁne line between
providing useful information and invading the
privacy of individuals. In a recent case, realtime sleep charts from a company that makes
connected wristbands that track movement
and sleep were able to detect that 93% of
residents woke up to a rumble at 3:20 AM
when the South Napa earthquake took place on
August 24th. This raises questions about
ownership of data, the willingness to release
data about individual sleeping habits (to give
one example), and what is an acceptable level
of privacy.
The Internet of Industry

As well as being attractive to individual users,
the second huge potential market for the
Internet of Things is industry. The ‘things’ in
this market also come in a wide variety of
forms, from factory robots to agricultural
machines. iMinds has been looking to develop
innovation in both of these markets, which
provide subtly different challenges.
“Compared to the ofﬁce environment, factories
are currently quite poorly connected,” says
Kallstenius. “So the ﬁrst step in this market is
just to get things connected. The manufacturing
environment is a bit different to residential or
ofﬁce environments. They are often noisy and
full of metal and other obstacles, which have a
negative impact on the wireless propagation.
But once you get round these communication
requirements, the opportunities for inﬂuencing
the efﬁciency of businesses are huge. This will
not only be in terms of how the internal
workings of the factory are being automated,
but also in terms of managing logistics and
supplies.”
Making sense of the information

Once the stage has been reached when sensors
are functioning correctly, are properly
connected and suitably secure, the next big
question is: how do you make sense of all the
information? “The classic way of dealing with
large amounts of information is a relational
database,” explains Kallstenius. “But when
you have many different formats of data
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coming in, you can’t simply group them together
like this. This is where so-called ‘semantics’
become useful.
“Data from different sources, or things if you
like, can often be related, although this is not
apparent at ﬁrst glance, much like the differences
between human languages. We need to be able to
understand and interpret the meaning of all the
information that is being presented from all these
sensors so that the decision support systems know
how to use it in a useful way.”
With the information processed properly, the
ﬁnal step of making the Internet of Things truly
useful to people will be ﬁne-tuning the way it
interacts with them. Technology is often ultimately
there to help people make informed decisions. GPS
is a perfect example of this, providing useful realtime data that helps people ﬁnd their way around
the world in an easy-to-use and intuitive interface.
Working out how to present the vast amounts of
information that will be garnered from the Internet
of Things to support people’s everyday lives will be
one of the greatest challenges.
Strategic agile research

iMinds is now launching a strategic research
programme dedicated to the Internet of Things.
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“When we talk about strategic research, we mean longterm research challenges which are not necessarily based
on existing demand; rather we try to showcase new
concepts, hopefully creating some new demand in the
process,” says Kallstenius. “This is disruptive innovation
– creating markets with boundary-breaking ideas, and
there is a huge amount of potential for this surrounding
the Internet of Things.
“The people we have working in this laboratory are
highly skilled, multidisciplinary researchers who like
to create prototypes and new concepts. We have taken
the inspiration for our working methods from
something called ‘agile software development’. This is
where you develop a piece of software incrementally
through self-organising, cross-functional teams. This
ensures that corrective action can be taken along the
course of development so that you always end up with
something useful. It is more of an interactive and
organic approach, and it is one of the hallmarks of the
research we carry out at iMinds.”
Kallstenius hopes that this unique approach will help
to develop an environment in which new concepts are
developed regularly. With the vast potential that the
Internet of Things presents in terms of research, it is
not hard to imagine that before long we will be seeing
some extremely exciting and thought-provoking
innovation coming out of this programme.+

In recent years the
number of internet
connected devices
has surpassed the
number of people
on Earth
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Delivering

IMPACT
EARTO, a non-proﬁt international association established in Brussels
that promotes and defends the interests of Research and Technology
Organisations (RTOs) in Europe, recently appointed Ms Maria Khorsand
as their new President. Harry O’Neill spoke to her about her experience
in the private sector, the role of RTOs in Horizon 2020 and the ways
in which Europe can start turning good ideas into real innovation

Harry O’Neill. You have a background in working
in the private sector. How do you think this
experience will help you in your new role as
President of EARTO?
Maria Khorsand. RTOs are organisations whose
predominant activity is to provide research,
development, technology and innovation services to
enterprises, governments and other clients. Every
year, their research resources and technology
commercialisation know-how help well over 100,000
companies, from SMEs to multinationals. My
previous experience in the private sector allows me to
have a better understanding of the research and
innovation needs and challenges faced by industry
and how to link these with our work to support them.
Supporting economic growth and job creation is one
of the key RTO missions. By supporting industry to
bring innovative products and services into the
market, RTOs play an important role in contributing
to economic development and competitiveness, at
European, national and regional level.
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HO. Has the role of RTOs changed at all since the
dawn of Horizon 2020?
MK. Since their creation, RTOs have been key players
in the European Union’s Framework Programmes for
Research and Innovation. For example, in FP6, RTOs
received 32% of the funding and provided about 35%
of project coordinators. In FP7, 13 EARTO members
featured in the top 50 beneﬁciaries of the programme
according to the EC. To give another idea of the
magnitude of these efforts, in his speech at the last
EARTO Conference in Vienna, Robert-Jan Smits DG
RTD mentioned that in FP7, RTOs had been active in
more than 450,000 EU funded projects and that RTO
proposals typically had a better success rate than the
EU average.
To us, it is clear that RTOs will keep playing a crucial
role in Horizon 2020. One can expect this role to
increase, since the new H2020 programme focuses on
tackling societal challenges through innovation
excellence and impact, which is what RTOs do best.
RTOs are very active on the TRL (Technology Readiness
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Level) scale from 3-7, translating basic research
ﬁndings (TRL 1-3, generally done by universities) and
bringing innovative solutions to fruition, helping the
industry to take the next steps towards market
introduction and commercialisation (TRL 8-9) of their
products and services. Horizon2020 is almost tailormade for RTOs in this sense. We very much welcome
this shift towards innovation proposed by the European
Commission for the next seven years and believe our
members will be key actors in supporting the European
Commission to deliver “impact” to the programme.
HO. How is EARTO helping to support RTOs with the
transition to the new framework?
MK. EARTO has played an important role in shaping
Horizon 2020 legislation since its early inception with
the active support of its members. Since the December
2011 Horizon 2020 legislative proposal publication by
the European Commission, EARTO members have been
providing feedback to the EU institutions on their
various plans. We have published approximately 15
position papers and held numerous meetings with key
policy makers, which has resulted in a focus on
innovation as well as a speciﬁc ﬁnancial scheme in
Horizon 2020 designed for RTOs (the so called large
research infrastructures LRI scheme).

“To us, it is clear that RTOs will
keep playing a crucial role in
Horizon 2020. One can expect
this role to increase, since the
new H2020 programme focuses
on tackling societal challenges
through innovation excellence
and impact”
At times we have made strong comments, but
research and innovation are important and we feel that
it is necessary to ensure that the right approach is
taken for this new programme. Now we need to ensure
the programme brings the impact it has been set to
deliver, and we are committed to working hand in
hand with the European Commission on this.
Now that the ﬁrst Horizon 2020 calls have been
launched, our members are busy implementing the
programme and bringing proposals forward. EARTO
continues to monitor the programme in close
cooperation with its members and will be ready to give
its feedback during Horizon 2020’s midterm review.
HO. What are the key challenges facing EARTO
now, and how are they being addressed?
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Maria Khorsand

MK. The main challenge for EARTO remains to raise
the proﬁle of RTOs among policy makers as key
research and innovation actors. To address this
challenge, the association has reinforced its strategy
towards demonstrating the added value of the EARTO
network as a key partner in Brussels. As well as this,
we have recently published a paper presenting RTO
recommendations on the use of the TRL scale as a
research and innovation policy tool, where we
highlight that RTO’s work across the whole TRL scale,
linking basic research to the reality of the
industrialisation and commercialisation of new
products and services.
HO. ‘Impact delivered’ is your slogan. How does
EARTO do this? How do you bridge the gap between
basic research and practical application, between
industry and academia – or the so-called “valley
of death”?
MK. Our slogan is based on the impact that our
members deliver to society through their activities
and capabilities. European RTOs have been making a
major contribution to innovation excellence,
economic competitiveness and social impact across
Europe for more than 60 years now. This contribution
often goes undervalued. The Technopolis Group study
estimated the total economic impact of RTOs at up to
€40 billion annually and at over €100 billion taking
account of longer-term spill over effects.
RTOs perform a variety of activities, from basic and
applied research to advanced engineering, design and
development, measurements, tests and prototype
production, foresight activities, coaching and
industrial exploitation through contract research,
licensing and spin-offs. RTOs have a long tradition of
helping governments to tackle major social
challenges. RTO-enabled innovations can be found
everywhere, improving the health and well being of
citizens and the quality of lives and environments.
RTOs have a clear role in translating research across
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the entire TRL scale, in cooperation with existing and
emerging industries and academia, from ideas to
application. Taking an idea from the drawing board
through demonstrations, pilots and practical
development hurdles to commercial success requires
expertise and infrastructure that RTOs possess and
that are already heavily used by European industries
and national governments.
Bridging “the valley of death” requires a joint effort
from research and industry. RTOs play a key role in
supporting the development of dedicated research
and development infrastructures for large industry as
well as SMEs.
HO. Do you think the focus of EU research funding
may have shifted too far away from basic research
towards commercial applications in the search for
economic prosperity and job creation? Could this
lead to problems in the future?
MK. We believe this is a positive shift, looking at
innovation and at higher TRL is key to support
industry correctly and facilitate job creation in turn.
A recent Technopolis Report (2012) looked at Europe’s
investment in basic and applied research compared to
other countries. I believe that too many policy makers
still think that innovation is mostly about making
new scientiﬁc discoveries by investing in fundamental
research. Innovation is about seeing new market
opportunities or applying concrete solutions to
speciﬁc societal problems through applied research.
In Europe we have long spoken of the ‘European
Paradox’, the idea that we are good at science but that
somehow it doesn’t bring economic growth. Some
blame industry for failing to exploit the new
knowledge. Others blame other countries that ‘steal’
our ideas. The simple truth could be that Europe in
general is not good enough at innovation. EARTO
asked the Technopolis Group to review the scientiﬁc
literature about how science relates to innovation,
and to take a look at how governments in different
parts of the world spend their research money and
then to draw conclusions in relation to Horizon 2020.
The report stressed the need to take a systemic view
of innovation, with adequate space for both curiositydriven research and mission-oriented research and
concluded that Horizon 2020 needs to give greater
weight to mission-driven, problem-solving research
as well as to post-research development and
innovation activities. So for Horizon 2020 to have a
strong focus on innovation is a positive adaptation of
EU research programming.
HO. In real terms, how do you draw together the
experience of 150,000 researchers, engineers and
technicians in a useful way? How is the network
useful to these people?
MK. EARTO is useful for its members in several ways.
The network seeks to inﬂuence the policy debate in a
constructive manner, to make sure that its members’
interests are well represented and that European
policies have a positive impact on the working
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environment of RTOs. EARTO monitors European
policy developments and intervenes where necessary
with well-reasoned and evidence based arguments.
Our network also produces position papers on key
issues, replies to public consultations, participates in
public hearings and ofﬁcial workshops and
conferences and has regular meetings with key
decision makers in the European Commission and
European Parliament. EARTO also serves as a reliable
source of information and offers its members regular
opportunities for networking and exchanges of
information and experience. Key events organised by
EARTO, such as our annual conference and annual
policy event, provide an opportunity to meet with
policy makers, other EARTO members and potential
partners from research and industry. Internally,
working groups in ﬁelds as various as Horizon 2020,
working with SMEs, ﬁnancial and legal issues and
structural funds allow members’ experts to meet,
exchange best practices and look at important EU
policy developments.
HO. Communication and dissemination is key to
creating research impact. What advice do you
provide to RTOs in order to ensure that they
maximise their potential in this respect?
MK. The EARTO mission is to promote and defend the
interests of RTOs by reinforcing their proﬁle and
position as key players in the minds of EU decisionmakers. One of EARTO activities is accordingly to
communicate its members’ success stories and vital
contribution to Europe’s research and innovation
landscape. We are using several communication
tools: social media, events and publications. We have
also a communication working group which gathers
communication experts from our members to discuss
how to best use the network to disseminate RTOs
activities and raise awareness about the contribution
and speciﬁcities of our sector.

+

Innovation is
about seeing new
market
opportunities or
applying concrete
solutions to
speciﬁc societal
problems through
applied research”
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Norway
The brown bear is the largest predator in Europe. As well as being a remarkable animal to study in terms of
ecology, it has an extraordinary capacity for sustained hibernation, of which the physiological background
could have applications in future medicines for humans. We spoke to Professor Andreas Zedrosser of
the Scandinavian Brown Bear Research Project about the work that goes into managing the brown bear
population in Scandinavia, as well as some of the fascinating recent discoveries that have been made about
the ways in which these animals live and interact with people and their environment

Credit: Ilpo Kojola

Brown bears in Scandinavia
The Department

of Environmental and
Health Studies at Telemark University
College is one of Norway’s leading
institutions in the area of aquatic and
terrestrial ecology. It bridges science
disciplines from molecular biology and
limnology to the behavioural ecology of
large mammals.
One of those large mammals the
department is working with is the
Scandinavian brown bear. The large,
carnivorous mammal can live to the age
of 32 and, after coming close to extinction
in the early 1900s, is now thriving in
many parts of Central and Northern
Sweden and, on a lesser scale, in parts of
Norway. The brown bear is quite
remarkable in that it is the only species in
the world that can sleep for six months
without the need to eat or defecate, and

26

this extended hibernation has no harmful
effects on its kidneys, heart, bones or
muscle mass, as it would with all other
mammals. Once past its ﬁrst year or so,
the brown bear is singularly successful at
surviving into adulthood in an extremely
harsh environment.
It is little wonder then that with such a
fascinating and versatile creature to study,
the Scandinavian Brown Bear Research
Project (SBBRP) has become one of the
world’s largest and longest-running large
mammal projects. Starting in 1984 in
Sarek National Park in Norrbotten in
response to the suddenly increasing
popualtion, the project set out with three
clear goals: to document the basic ecology
of this native species, to provide data and
expertise to management authorities on
how best to manage the bear population,

and to educate and inform the general
public about the animal.
In the intervening 30 years, the SBBRP has
developed a high proﬁle, becoming the
leading authority on Scandinavian brown
bears and continuing to publish papers on
every aspect of the animal. A quick glance at
the project website (www.bearproject.info)
unveils papers on many aspects of the bears,
from their behaviour and interaction with
humans and the way they communicate with
each other, to how their population is best
managed and how they select their habitat.
There is even a paper on what to do if a bear
attacks you (lie still on the ground and make
yourself as small as possible, apparently).
Now, with many parts of Scandinavia
enjoying a healthily managed and stable
bear population, the project has expanded its
study and is working on a promising new
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ﬁeld, looking at the lessons that can be learnt
from the bear’s unique physiological
evolutionary adaptations in terms of
possibilities for human medicine.
Managing the population

When this work with Scandinavian brown
bears started all those years ago, young
Andreas Zedrosser was a boy in Austria,
dreaming of becoming an animal researcher.
Now, 30 years on, he is a professor at
Telemark University College and a key
SBBRP researcher. He also sits on the
project’s steering committee and is actively
involved in ﬁeld studies with the bears in all
aspects of the research. “I always wanted to
work with animals,” says Professor Zedrosser.
“That was always my dream, and I feel very
lucky to have ended up in this line of work.”
Professor Zedrosser is one of many
scientists, researchers, PhD students, postdocs, ﬁeld workers and volunteers working
on the project, and in following his dream
job is passionate about the value of the work
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they are all doing, particularly in providing
the knowledge needed to maintain a healthy
bear population. “The project has always
been a management-based project, so one of
our foremost goals has been to provide data
and recommendations for managers, as well
as being able to educate the public,” he
explains. “We are here to provide the
answers to management questions based on
our ecological research.”
It was always the goal of the Swedish
authorities from the start of SBBRP to allow
the bear population to grow, and by the 90s
it had become the fastest growing bear
population ever documented. In 2008, the
Swedish government realised, based on one
of the project’s population size estimates,
that they were now dealing with a rather
large and continuous bear population. “At
this point they decided to switch the
management paradigm, from allowing the
population to grow to managing and
maintaining a large, stable population,”
recalls Zedrosser.

Professor Zedrosser works at the
Department of Environmental and Health
Studies at Telemark University College in
Norway, but does his ﬁeld work mainly in
Sweden. There is a big difference between
the sizes of the bear population in each
country, with 2,800 in Sweden compared to
just 150 in Norway. While the SBBRP
provides the data and expertise about these
populations, it is how the authorities choose
to use the information that determines how
many bears live in any particular area.
“The reason why the majority of the bears
live in Sweden is due to agricultural
practices and politics,” explains Professor
Zedrosser. “Sweden has relatively few sheep
and those it does have are kept in enclosures
close to houses. Norway has a very different
agricultural system. They have a huge
number of sheep that are kept unattended
out in the forests, and to maintain this form
of husbandry, populations of large
carnivores such as wolves and bears have to
be kept at a low level.”
Professor Zedrosser considers this
approach to animal conservation to be a
“conservative management approach”, but
concedes that it is a decision taken by the
Norwegian people and their politicians.
“As a scientist, I am supposed to provide
unbiased advice. I may not always agree
with decisions made based on that advice,
but I also know that the decisions are
usually taken on a very different level
than that of science.
“I have to add that both Norway and
Sweden do listen to the science and they
really do try to base their decisions on this
information,” he continues. “Both of these
countries are really good at taking advice,
and if there are management problems they
will come and ask us what we think and ask
us to run a short study. Overall,
Scandinavians are very good at incorporating
science into management.”
Leading the field in carnivore research

Over its 30 years, the SBBRP and the
Department of Environmental and Health
Studies have developed many methods for
the authorities to use in managing bear
populations, such as population size
estimation methods based on the genetic
analysis of scat found in the forest, and
statistical methods which are now used on
a worldwide basis for other species, such as
wolves and deer. Not only does this
scientiﬁc rigour provide invaluable
management data, it also enables the
project to be very productive in terms of its
basic science output.
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“We publish
“W
bli h about
b t 20 peer review
i
publications every year and we cover a lot of
different topics,” say Professor Zedrosser.
“Our results and our approach to management
problems are now being used not just with
bears, but with several species around the
world. I would say that we are probably one of
the best and most productive carnivore
projects in the world.”
Providing the data for the management
of the brown bear population in
Scandinavia is only one aspect of the
SBBRP. The project is also still working
with the basic ecology of the animal and
here the longevity of the project is a vital
ingredient,
as
Professor
Zedrosser
explains: “The life span of the brown bear
is often over 30 years. The ﬁrst bear that
we captured in 1984 did not die until 2009,
so we have hardly covered the natural
lifespan of one brown bear in our entire
project period. If you work with large longlived mammals you have to have long
periods in which to work to really
understand what is going on. This enables
us on the one hand to answer management
questions and on the other hand to stay at
the forefront of research.”
One aspect of this research that particularly
excites Professor Zedrosser is what we can
learn from the bear in terms of our own
physical health. “Think of the brown bear as a
miracle species,” he declares. “If you put a
human being in bed for six months he
develops muscle atrophy, kidney failure,
osteoporosis, heart problems, blood clots and
all sorts of problems. The brown bear has
solved all of these issues. He is the only
animal that hibernates for at least six months
in Scandinavia with no problems.
“The brown bear is also on a yo-yo diet
throughout the year. He is extremely
skinny after hibernation and then puts on
up to 40 per cent body fat within a few
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months,
it again
the
next winter. If humans did that they would
die of a heart attack within a couple of
years. Evolution has developed a small
miracle in this regard and if we can
understand how we can apply this to
people, it could help to save a lot of lives.”
The human impact on bear evolution

While the bear’s basic physiology has the
potential to impact on human health and
well-being, Professor Zedrosser believes
there are many facets of bear ecology on
which humans have had a profound impact
in terms of the species’ evolution. “Let’s
take sexually selected infanticide,” he
says. “Infanticide is the killing of
dependent offspring of your own species in
order to gain access to the mother for
mating purposes; thus it is actually a male
mating strategy A male bear never kills his
own offspring, but only offspring from
other males.”

May, after which they will stay with the
mother for at least one year. “During this time
the mother will not mate. Thus a male bear
that is not the father of the offspring will try
to kill these cubs during the mating season to
gain access to the mother.
“This has an impact on the population
because we have discovered that when an
adult male is killed in an area, a new male
will come in and the probability of sexually
selective infanticide occurring will
suddenly increase, because this male knows
that none of the cubs in the area are his. So
there is a very high turnover of adult maless
plus a very high rate of cub losses due to
o
sexually selected infanticide, which is to a
very large degree caused by this high level
of human hunting.”
Brown bears in most populations do not
become sexually mature (male or female)
before the age of ﬁve. The average brown
bear in Scandinavia will be shot at 4.8
years old, meaning that most of them are
killed before they start reproducing.
Despite this, the population has shown to
be extremely productive, which is
fascinating in terms of evolution. There are
basically two processes going on in
evolution – sexual selection and natural
selection. Sexual selection is the choice of
partner with which to have offspring with
and natural selection is related to mortality.
As in many species, with bears it is the
bigger, older males that have more offspring
than other bears. A brown bear can live for
up to 30 years in the wild once it has made
it out of infancy, as they have no other
predators and are thus generally safe.
“However, nowadays our bears are getting
shot at the age of 4.8 on average, so natural

“If you put a human being in bed for six months he develops
muscle atrophy, kidney failure, osteoporosis, heart problems,
blood clots and all sorts of problems. The brown bear has solved
all of these issues. He is the only animal that hibernates for at
least six months in Scandinavia with no problems”
In Scandinavia the brown bear population is
quite heavily hunted. Hunters can shoot any
bear they see as long as it is not part of a
family group, which results in many male
bears being killed during the hunting season
in autumn. Baby brown bears are born in the
den in January and February and they come
out of the den with the mother in April and

selection is heavily affected by humans,
unlike sexual selection which is still
working as nature intended,” explains
Professor Zedrosser. “Humans are basically
messing with natural selection”.
“We are living in a changing world, with
heavily human-affected habitats and a
changing climate. Humans deﬁnitely affect
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Project Information
Project Title:
Scandinavian Brown Bear Research
Project (SBBRP)
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Document the basic ecology of
the brown bear in Scandinavia,
to provide data and expertise to
management authorities, and to
educate and inform the general
public about the animal.
Project Duration and Timing:
Since 1984, still ongoing
Project Funding:
Main sources: Swedish and
Norwegian government funding
sources
Project Partners:
Main partners: Norwegian University
of Life Sciences, Swedish Hunting
Association

MAIN CONTACT

Andreas Zedrosser
the gene pool of the bears due to hunting, but
at the same time and probably unknowingly,
we are also one of the most important drivers
for the evolution of species. Due to our
activities we force them in a different
direction than the natural evolutionary
process would, and evolution has the
potential to act fast. When humans are
acting as an evolutionary force, the pace is
accelerated because we are becoming more
and more effective at changing things
around us. And that is happening with our
brown bears.”

Studies at Telemark University College and
makes it an inspiring workplace, he enthuses.
As well as the work looking at human
medicine potential, the project is also
looking into other aspects of bear ecology.
Working with a team from Canada, for
example, the project is comparing habitat
selection preferences between individual
bears and has discovered that each individual
repeats its habitat choice over and over again
and that this choice differs between
neighbouring individuals. “In bears,”
Professor Zedrosser concludes, “we see clear
personality differences between individuals.
A broad range of research
Some are shy and others are bold. It used to
As the SBBRP enters its fourth decade of be that the bolder ones produced more
working with brown bears, Professor offspring but nowadays there is probably a
Zedrosser is excited about the future and selection against boldness because the bold
conﬁdent that the project will continue to ones get shot!
deliver fascinating results. This approach
“So, the effect of a bear’s personality has a
of using ﬁndings and research from animal huge impact, both on the individual bear, but
ecology to combat major human health also in terms of the evolution of the species.
problems is one of the major strengths of And as we study this more, I for one see more
the interdisciplinary structure of the and more that bears are, essentially, just like
Department of Environmental and Health people!”

Andreas began his career working
as wildlife and large carnivore
manager. in Austria. He moved to
Norway in 2001 and took a PhD
on brown bears with SBBRP. He
is now a professor in Biostatistics
at Telemark University College
Norway

Contact:
Tel: +47-3595-2765
Email: andreas.zedrosser@hit.no
Web: http://www.hit.no/ansatte/vis/
andreas.zedrosser
www.bearproject.info
http://www.hit.no/nor/HiT/Forskning/Forskningsomraader/Natur-ogmiljoe/LEBE
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Norway
Pathogenic bacteria are a major health problem in modern food production. To identify new ways of controlling
them, scientists in Norway have begun to conduct experiments using the unique new Pathogen Pilot Plant.
Combining the attributes of an industrial production line with laboratory style biosecurity features, its resources
allow researchers to observe lethal bacteria in realistic contexts, thereby learning how to better control them

A new, unique facility for
developing safer food production
Despite their appetising appearance, some
of our favourite morsels may contain unseen
dangers. Foodborne disease, or ‘food
poisoning’, caused by harmful bacteria is a
signiﬁcant health hazard across the globe.
Amongst these virulent organisms are widely
publicised species such as Salmonella, Listeria
and E. coli, a variant of which recently caused
a dangerous outbreak of hemolytic-uremic
syndrome in Germany. For food scientists,
episodes such as these provoke questions
about the safety of foodstuffs. “In 1999, we
explored the possibility of creating a national
research facility, where you could test
pathogens in food,” recalls Dr Helga Næs,
head of the Food Safety and Quality
Department at Noﬁma, a Norwegian research
and development institute working in the
country’s aquaculture, ﬁsheries and food
industries. “But, due to a lack of funding,
nothing happened. In 2006, the situation
began to change due to a national outbreak of
pathogenic E. coli in fermented sausages. This
resulted in hospitalisations, and one death”.
The seriousness of this outbreak led
national producers of fermented sausage
products to initiate a scientiﬁc collaboration
with Næs and her colleagues in order to
explore safer means of production. The
project established a mini factory for dry
fermented sausages on laboratory premises,
and exposed their creations to pathogenic E.
coli and several other additives to examine
the evolution of the bacteria. “We tried
various strategies,” says Næs, “which
included varying the amount of sugar and
salt in the products, as well as changing
fermentation and storage temperatures to see
how this impacted on bacterial survival.
Numerous other techniques were also tested.
One post-production technique involved
applying a pressure of 6000 atmospheres to
the sausages, which was abruptly reduced
down to one atmosphere. “This actually
causes the bacteria to burst and die, so it’s
one means of controlling them that could
potentially be applied commercially.”
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Another discovery that emerged from the
research was that by exposing ﬁnished
sausages to a gentle 43°C heat treatment
for 24 hours, they became less likely to
transmit disease due to a signiﬁcant
decrease in surviving E. coli bacteria.
“From this encouraging starting point, we
began to consider the idea of building a
larger, more sophisticated factory-type lab
environment which would allow us to
apply this methodology to various food
types, with the common goal of making
them safer,” says Næs.
Opened on 17 December 2013, the brand
new Pathogen Pilot Plant has helped to

realise these ambitions. Financed by the
Research Council of Norway, alongside a
research foundation and the Norwegian
Ministry for Agriculture and Food, the
building is situated at Noﬁma’s location at
Campus Ås, home also for the Norwegian
University of Life Sciences, a close
collaborator of Noﬁma in the realisation of
the project. Its formidable resources are
intended to provide a focal point for wideranging collaborations between academics,
industry and Noﬁma, which could stimulate
new innovations in food hygiene processes,
cleaning and disinfection, and the
packaging of ﬁnished products.
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Project Information
Project Title:
Pathogen Pilot Plant – a new, unique facility
for developing safer food production
Project Objective:
A new experimental facility of biosafety
level 3, the Pathogen Pilot Plant, is
established at Campus Ås, Nofima,
Norway to facilitate studies on pathogenic
microorganisms in food production,
packaging and storage under realistic
conditions. Methods in cleaning and
disinfection of production equipment and
premises can also be studied.
Project Duration and Timing:
The Pathogen Pilot Plant was opened
in Desember 2013 and is now available
for experimental work for scientific
organizations and companies.

“Practically, the facility is quite unique,”
explains Askild L. Holck, a senior research
scientist at Noﬁma. “It’s more a food
production setup than a laboratory,
although it contains some tools for
pathogen analysis. But the majority of its
space is occupied by food preparation
equipment. What is particularly exciting
for us is that the building is compliant with
Biosafety Level 3 standards. This means
that it’s a totally contained environment.
Air is ﬁltered, and always ﬂows in when
the doors are opened, preventing bacteria
from escaping. Similarly, water is sterilised
when it leaves, amongst several other
precautions. This means that we can work
with fairly dangerous bacteria while using
industry-standard machinery in ‘real
world’ conﬁgurations. This approach is an
attractive alternative to other ways of
conducting bacterial experiments, like
developing model systems, or trying to
replicate authentic pathogens. Because the
non-pathogenic (so-called ‘surrogate’)
strains may not behave identically to real
ones, working with the actual bacteria
which cause foodborne disease signiﬁcantly
improves the validity of our research.”
The sensory enjoyment of the food does
not go ignored by the scientists, which
can complicate the implementation of
processes that initially seem effective,
but prove less appetising than expected.
“When introducing decontamination
procedures, it’s important to ensure that
they don’t detract from the taste of
foods,” says Næs. “Because we have
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ample facilities available to us, we can
actually produce the same products in
parallel, under ‘test’ and ‘control’
conditions. Creating multiple variants
also enables us to assess the qualitative
impacts of new processes through
sensory tests, performed by the wellrecognised sensory panel at Noﬁma.
These require subjects to assess properties
such as the acidity of a food and identify
their preferred ﬂavours. Another related
consideration is that, after exposure to a
treatment, it is equally important that we
ensure food retains its nutritional value.”
Apparatus within the plant has been
selected for its versatility so that it can
be used for other common foods
including meat, cheese, ﬁsh and fresh
produce. “It’s important to remember
that outbreaks caused by these bacteria
not only cause physical sickness but
also have commercial ramiﬁcations,”
reminds Holck. “They may cause
signiﬁcant detriment to producers,
including adverse publicity and costs
due to recalls and waning sales. This
can occur across many sectors, and so
the facility has partly been designed to
encourage cooperation between marine
and agricultural enterprises. As such,
we hope that the Pathogen Pilot Plant
will prove inviting to a wide section of
the food industry in Norway and
beyond. It presents a singular
opportunity for us to work with these
people, alongside our students and
other independent researchers.”

Project Funding:
The establishment of the pathogen pilot
plant has received financing from The
Research Council of Norway, the Research
Levy on Agricultural Products (Norwegian
Agriculture Agency) and the Norwegian
Ministry of Agriculture and Food
Project Partners:
Senior Scientist Askild L. Holck, Nofima
Professor Elling Olav Rukke, Norwegian
University of Life Sciences

MAIN CONTACT

Helga Næs
Helga Næs has a PhD from the
University of Oslo. She has worked
as a research scientist in the Meat
Cooperation of Norway and as Industrial
Adviser at Norwegian Trade Council.
She started at Matforsk/Nofima in 1993
and is now Research Director of the
Food Safety and Quality department.
She has studied leadership at Sloan
Business School, MIT, Boston.

Contact:
Tel: +47 91594673
Email: helga.naes@nofima.no
Web: www.nofima.no
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Norway
Salt has been associated with the regulation of blood pressure for more than 5000 years but just how
it leads to hypertension remains unclear. Dr Helge Wiig is tackling the question from a radical new
perspective that could have considerable implications in the treatment of cardiovascular disease

Searching in the skin microenvironment
Also known

as high blood pressure,
arterial hypertension is a major
contributing factor toward rates of
diabetes, stroke, kidney failure, obesity
and cardiovascular diseases - the leading
cause of death today. Despite rates of
hypertension falling somewhat within
more
afﬂuent
economies,
the
disproportionate number of cases
affecting lower and middle-income
countries has led to its recognition as a
global public health issue by the World
Health Organisation (WHO). Behaviours
such as substance abuse, imbalanced
diets and a lack of exercise have long
been understood as risk factors in
acquiring arterial hypertension and as
such, concerns over excessive salt intake
are commonly encountered and advised
against. Despite the long suspected
implications
of
sodium
chloride
consumption, however, the mechanisms
by which it increases blood pressure are
not well understood.
Recent
investigations
into
saltsensitive hypertension are taking the
ﬁeld in an unpredicted direction that is
likely to signiﬁcantly alter the way
blood pressure is viewed and ultimately
how hypertension is handled. With longterm
blood
pressure
regulation
previously considered to be the domain
of the kidney, it is now posited that the
skin interstitium may in fact play a
crucial role in homeostasis.
Delving into this exciting new ﬁeld of
research is Dr Helge Wiig, a professor of
physiology at the University of Bergen’s
(UoB) Department of Biomedicine.
Primarily concerned with identifying
disease
mechanisms
relating
to
cardiovascular health, the group’s
expertise is speciﬁcally focused on the
so-called ‘microenvironment’ of the
tissue. As Wiig states, “it is not so much
the blood vessel itself that is of interest
but what is going on outside the blood
vessel. It’s a niche for us where we are
very strong.”
The idea that skin plays a role in regulating
blood pressure ﬁrst originated in a paper by
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Jens Titze, an associate professor at
Vanderbilt University in Nashville and also
appointed
at
Friedrich-AlexanderUniversity, Erlangen-Nürnberg. Currently in
collaboration with Wiig, Titze has been
working to deﬁne the mechanisms of saltsensitive hypertension with his colleagues
for over a decade. The existence of unforeseen,
tissue-speciﬁc regulatory mechanisms for
local electrolyte, volume and blood pressure
homeostasis was ﬁrst suggested after it was
observed that skin acts as a major reservoir of
sodium (Na+). It has been subsequently
demonstrated that modiﬁcations to the
extracellular matrix, production of vascular

endothelial nitric oxide (NO) and modulation
of the lymph-capillary network are necessary
for this storage of Na+ in the skin reservoir to
take place.
In a study exploring the effects of a highsalt diet in rats it was found to cause
excessive Na+ accumulation in the rodent’s
skin, leading to increased density and
hypertrophy of the lymph-capillary
network. From this, molecular mechanisms
have been discovered showing that tissue
macrophages act as regulators of body-ﬂuid
and
blood
pressure
homeostasis.
“Perturbing this ‘immune cell’ response,”
explains Wiig “is important for the

Top: The interstitium (i.e., loose connective tissue outside the blood and lymph
vessels) consists of interstitial ﬂuid, a solid extracellular matrix, again consisting of
collagen ﬁbers, hyaluronan and proteoglycans, and cells like ﬁbroblasts and immune
cells. Lymph vessels drain ﬁltered ﬂuid and immune cells.
Bottom: Schematic of a tissue macrophage (one type of immune cells) and some of
its established functions now proposed to play a role in blood pressure homeostasis.
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development
of
salt-sensitive
hypertension.” It is proposed that local
changes in the composition of the internal
environment are made-up for by a joint
effort between the immune system,
extracellular matrix changes of the skin
and the lymph-capillary network,
therefore
identifying
the
locally
regulated transport of electrolytes and
water from the interstitium into the
bloodstream
as
imperative
for
maintaining the body’s Na + content.
With the unique expertise of the
Cardiovascular Research Group to explore
the idea further, Wiig is positive that the
collaboration with Titze will help to
elucidate
unresolved
questions
in
cardiovascular physiology, “it is a great
task but it is not unrealistic. Hopefully, in
line with our main focus, we will be able to
provide new targets in blood pressure
control.” With the imaging and ﬂuid

cannulation,” states Wiig, “and we also
have a method where we can isolate ﬂuid
directly by centrifuging the tissue, a
technique we developed and published a
while ago that is very useful in this
context.” Appropriately equipped, Wiig
hopes the group will be able to contribute
signiﬁcantly to the understanding of
cardiovascular physiology and blood
pressure regulation ﬁrst by tackling a key
question: is there an increased lymph
ﬂow during salt-induced hypertension?
Though initial results were promising
in certain aspects, they did not reveal
any major differences in the lymph ﬂow
between blood pressure homeostasis and
hypertension, and the relationship
between sodium and chloride ions in the
microenvironment
remains
unclear.
Working with a new model, however,
Wiig believes he has found the ﬁrst signs
of an increased lymph ﬂow during salt-

AT A GLANCE
Project Information
Project Title:
Role of the extracellular
microenvironment and lymphatics
in electrolyte and blood pressure
regulation
Project Objective:
To unravel the specific contribution
of regulatory mechanisms in the skin
microenvironment, macrophages
and lymph capillaries for electrolyte
homeostasis and blood pressure
control, to understand basic
mechanisms of hypertension - and to
provide potential novel therapeutic
targets for electrolyte and blood
pressure disorders.
Project Duration and Timing:
3 years, April 2013 to July 2016
Project Funding:
3 years, April 2013 to July 2016

“If we can identify cells and molecules in skin
that have a central role in blood pressure
regulation then these can be targeted and used
for blood pressure control”
isolation techniques that allow the group
an unparalleled view of the skin
interstitium, the team at UoB is in a unique
position to pose and test new hypotheses
regarding arterial hypertension.
In addition to the more general molecular
and biological approaches available, Wiig
has access to a range of methodologies
including those adapted to suit the
project’s needs and others designed solely
for the group’s niche activities. Among
the most important tools are positron
emission
tomography
(PET)
and
radioactive tracers that are regularly used
to measure the transport of lymph from
the tissue, extracellular ﬂuid volume, the
leakage from blood vessels and the
osmotic activity of the particles in the
interstitial ﬂuid.
As
experts
working
in
the
microenvironment, methods for isolating
interstitial ﬂuids have been a primary
concern for the Cardiovascular Research
Group regarding a wide range of projects.
Despite emerging in different scenarios,
these approaches are proving to be
particularly handy in their new
employment: “we use lymph vessel
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induced hypertension after all. Though in
its early stages, these preliminary
ﬁndings indicate that new skin lymph
vessels, which are formed during the
accumulation of salt, contribute to an
enhanced clearance of ﬂuid and
electrolytes and therefore to ﬂuid
homeostasis.
Despite the huge amount of research
surrounding arterial hypertension and
cardiovascular disease, this project is
breaking new ground in considering the
skin microenvironment in relation to
blood pressure regulation. “With this
new knowledge we will be able to
contribute to a better understanding of
ﬂuid balance and blood pressure
regulation,” declares Wiig. “If we can
identify cells and molecules in skin that
have a central role in blood pressure
regulation then these can be targeted
and used for blood pressure control.”
Titze and Wiig’s work could dramatically
alter our concepts of blood pressure
control. Now considered a global public
health issue, it is more critical than ever
that
we
better
understand
the
mechanisms of arterial hypertension.

Project Partners:
Dr Jens Titze, Vanderbilt University,
Nashville

MAIN CONTACT

Helge Wiig
MD from University of Bergen,
1981, PhD from University
of Bergen 1986, Professor of
Cardiovascular Physiology
from 1998. The focus of my
research has been the tissue
microenvironment, in particular
the interstitial fluid pressure and
the fluid microenvironment, and
lymph vessel function in skin,
muscle and tumour.

Contact:
Tel: +47 55 58 63 87
Email: helge.wiig@biomed.uib.no
Web: www.uib.no/en/rg/cardio
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Norway
Deep vein thrombosis – the formation of blood clots located deep inside the leg – is a dangerous and sometimes
fatal condition. Current treatment involves halting the growth of the clot with anticoagulants, but researchers
from Oslo University Hospital have recently been exploring the use of drugs administered through a catheter
that can help dissolve the clot and permanently increase the ﬂow of blood through the vein, a treatment that
they believe could also help to stop the onset of post thrombotic syndrome

A new
treatment
for deep vein
thrombosis
Acute deep

vein thrombosis of the
lower limbs occurs in about one person
per 1000 ever year and is associated with
high levels of morbidity. Deep vein
thrombosis occurs in the leg, where the
veins are located deep in the musculature,
draining blood out of the tissue and back
to the heart. Some thrombi (clots lodged
within the vein) reach sizes of 0.5m,
stretching from the ankle all the way up
to the right atrium. These can be very
dangerous if they break off and block
blood ﬂow to the lungs, known as fatal
pulmonary embolism.
Conventional treatment at present uses
anticoagulants such as fractionated heparin
and vitamin K antagonists. These stop the
development of the clot, but do not remove
it. Dissolution of the clot relies upon the
body’s own ﬁbrinolytic system, but this
system is highly variable in its effectiveness
from patient to patient. With some, the clot
is dissolved without an issue, but around
20-40 per cent of patients will go on to
develop post thrombotic syndrome,
characterised by swelling of the leg, various
degrees of pain and severe coagulation.
This often leaves the patients (including the
younger ones) immobile, unable to exercise
and with reduced quality of life.
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In the 1970s, randomised clinical
studies were carried out on streptokinase,
a drug that helps to dissolve blood clots
by activating the body’s own plasminogen
system, to see whether it could be used in
the treatment of deep vein thrombosis
and pulmonary embolisms. The clots
were indeed destroyed, but it rapidly
transpired that the drug was also
associated with a very high risk of

into the popliteal vein at the back of the
knee joint, using ultrasound to identify
the vein. The catheter is pushed into the
vein up through the thigh and the pelvis,
lying between the vessel wall and the
clot. Once the catheter is lying parallel
alongside the length of the clot, alteplase
is introduced through holes in the
catheter directly to the clot. “Previous
therapeutic use of streptokinase involved

“We are due to have a ﬁve-year follow-up which be
completed by the end of this year...It will be interesting
to see whether the differences we observed in the ﬁrst
publication will be continuing now after ﬁve years”
bleeding complications. By the late 1980s,
use of streptokinase had been banned by
most institutions.
More recently, though, a similar drug
called alteplase has started to make a
comeback with the arrival of a procedure
called catheter directed thrombolytic
therapy (CDT). A catheter is introduced

intravenous injection for a number of
days,” says Professor Per Morten Sandset,
head of research on thrombosis and
haemostasis at Oslo University Hospital.
“With this method, the drug is applied
directly to the clot, signiﬁcantly reducing
the required dose and consequently the
risk of bleeding complications.”
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It is believed that destroying the clot in
this manner can also help to reduce the
occurrence of post thrombotic syndrome.
Known as the ‘open vein hypothesis’, the
idea is that if the vessel is opened up and
better blood ﬂow is encouraged, blood
will pass through the vein and back to
the heart without causing problems in
the legs.
However, despite the procedure having
become standard practice by the late
1990s in Norway and the USA, there had
still been no randomised clinical trials to
prove its effectiveness at reducing post
thrombotic syndrome. This has been the
focus of Sandset’s research ever since.
“In our randomised clinical trials, named
the CaVenT study, we compared patients
given the conventional treatment of
anticoagulants with those treated with
catheter directed thrombolysis,” he
explains. “We followed these patients for
two years and the paper was published in
The Lancet in 2012.”
The main result of the study was that
only 41.1 per cent of patients treated with
CDT went on to develop a degree of post
thrombotic syndrome, compared to 55.6
per cent who received conventional
treatment. It was also shown that if veins
were open after six months, most patients
had no signs of post thrombotic
syndrome, but if veins were occluded,
most of them did develop it. This supports
the “open vein hypothesis”, suggesting
that it is important to improve ﬂow
through the vein. “We are also due to
have a ﬁve-year follow-up which be
completed by the end of this year,” says
Sandset. “It will be interesting to see
whether the differences we observed in
the ﬁrst publication will be continuing
now after ﬁve years.”
Hospitals around the world are now
beginning to look into the beneﬁts of
CDT. One on-going study in the US,
following a similar protocol to the
CaVenT study, has recruited around 700
hundred patients. When this is
completed, the results and conclusions
of both studies will be combined to
create stronger evidence to support the
use of CDT. “It is very difﬁcult to get
health authorities to fund this type of
treatment at present because these
patients have to stay in hospital for one
to four days, whereas they might not
otherwise have been admitted,”
explains Sandset. “That is an early cost
as they take up a bed and need to be
monitored. However, a study by my
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post doctoral student Tone Enden has
shown that it is in fact likely to be more
cost-effective to use CDT.”
All patients in Norway and Denmark
with deep vein thrombosis that affects
the upper thigh or pelvic veins are now
considered for CDT, with many US
clinics also using the treatment. Despite
this, Sandset believes that it is
important that more evidence continues
to be gathered that can support their
initial study’s ﬁndings. A Norwegian
registry is now being set up so that all
patients receiving this type of
treatment will be carefully followed up
and assessed.
Innovation within the ﬁeld of
removing thrombi is still occurring in
a number of ways. Several devices have
recently been developed that are
designed to mechanically suck the clot
out through the catheter, and are
subject to studies in the US and the
Netherlands. Other research is looking
at devices that can pulse alteplase into
the clot at very high pressure. As well
as this, the use of ultrasound to
enhance the ability of alteplase to
dissolve clots is also being investigated.
Although
these
are
exciting
developments, they are still at the early
stages of being used. “These methods
are being tested, but not yet in a
systematic way,” says Sandset. “As
always, it is difﬁcult to get an adequate
sample size to really make a comparison.
For now, it is mechanistic studies being
carried out on a smaller number of
patients to see if these methods provide
any help in treating them.”
The CaVenT study has helped to raise
global interest in CDT, and once the
results of US and Dutch studies are
published, there will be enough evidence
to make a judgement on whether or not
it is a useful and effective treatment. If
the studies are successful, they could
well signal the beginning of a paradigm
shift in the treatment of severe deep
vein thrombosis, and help to reduce the
number of people who go on to suffer
from post thrombotic syndrome.
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The CaVenT study was a collaborative
effort involving all the hospitals in the
southeastern health region of Norway.
The executive committee responsible for
the trial included Professor Per Morten
Sandset,
interventional
radiologist
Professor Nils-Einar Klow, and PhD
students Tone Enden and Ylva Haig.
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Norway
In temperate and boreal areas deciduous trees and other perennials have evolved to withstand the
harshness of winter. Researchers from Norway are trying to elucidate the cellular and genetic mechanisms
behind growth and development as well as the survival strategy perennials use to survive winter. This will
increase the understanding of how climate change will affect the performance of perennials

The developmental

biology of dormancy cycling
In contrast to animals, which are
heterotroph and motile, plants are
autotroph and anchored where the seed
germinates. The lack of motility means
that they have to do deal with seasonal
environmental ﬂuctuations in different
ways. Typically, plants explore their
environment through continuous growth,
a feature made possible by the semiautonomous action of a shoot meristem
(SAM) that is set apart in the embryo. The
SAM produces daughter meristems, called
axillary meristems (AXMs) that develop
into axillary buds (AXBs), and together
they coordinately give rise to the complex
architecture of the shoot. Both SAMs and
AXMs can respond to environmental cues
that are perceived in the leaves, translated
into signals that are up-loaded to longdistance channels for delivery.
36

In Nordic and boreal areas, perennial
species can cope with the harsh conditions
of winter. They perform a balancing act
between maximising the growth period and
timely assumption of an inactive and

a relative measure, as day length is
interpreted in accordance with the latitude
of a given population. In general, at a
critical short day (SD) they respond by
ceasing elongation, encapsulating their

“Our motivations are both scientiﬁc and societal. The pressing
issue of global warming has made us very much aware that
trees are vital for our ecosystems as well as for the economy”
protected
state.
For
reasons
of
competitiveness and survival, timing of
this transition is crucial. To achieve this,
they calculate the imminence of winter by
measuring the declining day length. This is

meristems in terminal buds (TBs) that enter
dormancy, and shedding their leaves.
Dormancy is important as it primes the
buds for freezing tolerance. When the
temperatures eventually drop, the ambient
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temperature starts to regulate the level of
freezing tolerance, and dormancy has no
longer has a role to play. Nevertheless,
without formation of dormant buds, trees
could not survive the prevalent freezing
temperatures.
Anticipated effects of climate instability

Unfortunately, the beauty of this survival
mechanism is also its greatest weakness in
the face of climate change. Many
generations of evolution have genetically
ﬁne-tuned the trees to the cycle of
conditions at their location of origin.
Climate change, particularly weather
instabilities, will negatively interfere with
this ﬁne-tuned relation between tree and
environment. Professor Christiaan van der
Schoot of the Norwegian University of Life
Sciences (NMBU) explains: “Although
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dormancy primes meristems to reach a
basic level of freezing tolerance before
temperatures drop to sub-zero, low
temperatures also release the meristem
from dormancy. In that released state, they
are vulnerable to a rise in ambient
temperature, which reinitiates growth and
abolishes freezing tolerance. The weather
instabilities predicted in climate models are
likely to result in longer warm spells in
early winter that might just do that.
Returning frost would then kill off many
de-acclimated meristems.”
In 2006, the genome of the poplar tree
Populus trichocarpa was sequenced,
allowing the researchers to investigate the
genetic regulation of these events in detail.
FLOWERING LOCUS T, a crucial leafexpressed gene that is controlled by light,
functions in seasonal growth cessation.

Another gene, CENTRORADIALISLIKE1, is
interesting because it functions locally in
the emerging bud, and may play a role in
the development of enclosed dwarfed
shoots in both terminal and axillary buds.
In essence, buds with their dwarfed shoots
act as survival packages that allow the
plant to survive through the winter. “It
really is a very beautiful solution,” says
Van der Schoot. “The molecular regulation
of this was completely unknown until
quite recently, when we and other groups
started to investigate how leaves perceive
and translate the crucial day light cues and
inform the meristems.”
In the current project, the researchers are
attempting to understand what is happening
inside the SAM and buds in terms of
genetically regulated cellular processes and
intercellular communication events. “In the
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Project Title:
Dormancy cycling: from signals to
developmental transitions
Project Objective:
Plant climate research group ClimaTree
investigates how trees synchronise and
fine-tune growth, development and
acclimation to the seasons. Insight into
the the underlying molecular mechanisms
reveals how climate change endangers
tree survival through decoupling of the key
environmental cues that trees use to guide
their growth behavior.
active SAM and at different stages of bud
formation we look at the regulation of
genes that are important or unique to
meristems and buds. We are trying to
understand what is going on inside these
intricate structures.”
Enforcing and releasing dormancy

Dormancy is a developmentally inert
state, which is enforced by an intrinsic
cellular mechanism. A crucial factor is
the cessation of communication between
meristem cells by means of physical
structures that close the intercellular
channels, called plasmodesmata (PD).

“We are also simply
fascinated by the sheer
beauty of trees, their size,
their longevity, and the
fact that their meristems
control the entire
architecture of the tree,
contributing cells without
depleting themselves”
To release the meristem from
dormancy, these structures can only be
removed enzymatically. The researchers
discovered that the enzymes are
actually produced under SD, but that
they remain ineffective, as they are
stored at lipid bodies (LBs), separated
from their substrate at the PD. Only
chilling displaces the LBs to their
substrate to restore the signaling path
through PD. LBs have become important
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in the investigation, as it has been
hypothesized that they deliver many
other enzymes and signaling molecules
to the PD for transport to other cells.
“I have been conducting research in
this area in collaboration with my
colleague Dr Päivi L.H. Rinne for many
years,” says Van der Schoot. “Our
motivations are both scientiﬁc and
societal. The pressing issue of global
warming has made us very much aware
that trees are vital for our ecosystems
as well as for the economy. In Northern
Europe, around 60 per cent of the land
is covered by forest, which provides a
large sustainable economic input into
society in terms of wood production, as
well as to balancing the overall
atmospheric CO2.” Understanding PD
and cell-cell signaling is not only
important for forest trees. PD are
involved in development in all plants.
The downside of this is that plants are
engaged in an arms raise with pathogens
that highjack the PD to move inside the
plant to infect them. Knowledge of PD is
therefore essential in crop protection.
“We are also simply fascinated by the
sheer beauty of trees, their size, their
longevity, and the fact that their
meristems
control
the
entire
architecture of the tree, contributing
cells without depleting itself,” says Van
der Schoot. Understanding the survival
strategy of trees could well be vital in
understanding how the geographical
distribution of forests and other
perennial species may shift due to
climate change. Compromising the
delicately ﬁne-tuned relation of
perennials with their environment
could have a knock-on effect on nature,
our green space, as well as the
economy.

Project Duration and Timing:
Project time-frame: 2010-2014
Project Funding:
Norwegian Research Council (NRC)
Project Partners:
Research Professor Dr. Päivi L.H. Rinne,
Norwegian University of Life Sciences,
Norway.
Prof. Dr. Jaakko Kangasjärvi and Dr. Jorma
Vahala, Centre of Excellence in Plant
Signalling, University of Helsinki, Finland.
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Prof. Dr. Christiaan van der Schoot
PhD from Utrecht University in 1989.
Postdoc at Delft University of Technology.
Senior scientist position at Wageningen
University and Research Centre (WUR).
Since 2000 full Professor at the Norwegian
University of Life Sciences (NMBU). Visiting
scientist at UC-Davis, California (1991/92),
visiting professor at Helsinki University
(2008). Christiaan pioneered the study of
tiny signaling conduits – plasmodesmata in the apical meristem, investigating how
cell-to-cell communication drives meristem
function and developmental transitions.

Contact:
Tel: +47 64965633
Email: chris.vanderschoot@nmbu.no
Web: http://www.nmbu.no
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Norway
Haptophytes are a phylum of phytoplankton that are one of the main primary producers of the ocean.
The oxygen they produce and the biomass they provide are invaluable to the Earth’s marine ecosystems.
However, their tiny size and fragile nature mean that they are difﬁcult to study and identify. We spoke to
Professor Bente Edvardsen of the University of Oslo about how her research is helping to shed light on
marine haptophyte diversity and ecology, as well as the virus communities that surround them

The diversity and dynamics of
marine haptophytes
In 1988, an algal bloom appeared along
the Danish, Swedish and Norwegian
Kattegat and Skagerrak coasts. It was the
most toxic and extensive algal bloom
ever recorded, causing the death
thousands of tonnes of farmed ﬁsh as
well as many wild marine animals. At the
time, nobody had any idea about how or
why the bloom was so toxic and so utterly
dominant. This caught the imagination
of Professor Bente Edvardsen, then a
research assistant at the University of
Oslo, who decided to make it the focus of
her PhD.
It turned out that the bloom was
completely dominated by only one
species, Prymnesium polylepis, belonging
to a group of microalgae known as
haptophytes, a phylum of algae of which
some may form blooms. Relatively little
is known about haptophyte biodiversity
and how environmental factors affect
their species composition, abundance
and distribution. Professor Edvardsen
has been studying these organisms ever
since the toxic bloom appeared off the
Scandinavian coasts almost thirty years
ago, and the latest project she is involved
in has been using state-of-the-art
molecular biology and microbiology
techniques to push the boundaries of
these investigations.
The project, entitled “Diversity and
dynamics of marine haptophytes”
(HAPTODIV), aims to explore the
diversity of haptophytes as well as the
way in which the abundance of different
haptophyte species is affected by factors
such as temperature, salinity and light.
Biological variables have also been
explored; the diversity of viruses that
infect microalgae is being studied in
order to see how they might be inﬂuencing
haptophyte diversity. “It is likely that
viruses exist for all organisms on Earth,”
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Electron micrographs of haptophytes in the Skagerrak (photo Wenche Eikrem)
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explains Edvardsen, “and this is no
different for haptophyte algae.”
Since the toxic bloom in 1988, researchers
at the University of Oslo have been
isolating new strains and describing novel
species of haptophytes from the coastal
waters of Norway, and a team made up of
researchers from four institutes - the
University of Oslo, the University of
Bergen/Uni Research Environment, the
Norwegian Institute for Water Research
and the Station Biologique de Roscoff – are

In the laboratory, RNA and DNA samples
are ampliﬁed using a polymerase chain
reaction (PCR), with the haptophytes
being targeted using primers designed
especially within the project. The
haptophyte samples are then sequenced
using
high-throughput
sequencing,
allowing for hundreds of thousands of
DNA-fragments to be sequenced and
subsequently analysed. A similar method
is used for the algal viruses.
“We have found that there is a large

“With the phytoplankton, we see the highest
diversity in the summer and the autumn and lowest
in the spring, whereas the viruses have the highest
diversity in the spring”
currently continuing this work. Samples
have been collected from two sites: one in
the outer Oslofjorden in the Skagerrak, and
one in Raunefjorden off the coast of
Bergen. Samples have been collected every
month for two years, after which they have
been ﬁltered and size fractioned in order to
isolate the organisms of interest, ranging
from the small nanoplankton, and
picoplankton of similar size to bacteria,
down to viruses.

diversity of haptophytes that we were
previously unaware of,” says Edvardsen.
“These waters have been studied by
haptophyte experts for decades using
microscopy, but our project has found
double the amount of species. We have
been able to place these species
phylogenetically and have shown that
many of them represent new species to
science. We have even found some new
branches on the haptophyte tree that may

Above (Left) Elianne Egge participated in HAPTODIV as a PhD-student. She is now
currently a Post.-Doc. studying microbial eukaryotes in Arctic waters. (Right) Torill
Vik Johannessen is one of the PhD-students that have been working on the HAPTODIV
project, and has been working with the viruses that infect haptophytes.
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well represent new classes or orders that
have yet to be formally described.”
In relation to seasonal dynamics, the
researchers have found that while some
species of haptophyte are present all year
round, such as many of those that form
blooms, others are only seen at certain
times at year. “There are many factors
that are constantly changing in the
haptophytes’ environment, and as such
we see a continually dynamic change in
the makeup of the community found,”
explains Edvardsen.
In the coastal waters around Norway,
there is an inﬂux of freshwater during
the spring and summertime when snow
melts in the mountains and rivers bring
freshwater out into the sea, and with this
comes certain groups of haptophytes
associated with this lower salinity water.
The Baltic current also bring brackish
water into the Skagerrak at this time, but
later in the summer the Atlantic brings
saltier water in, and with it a rise in
coccolithophores (a group of haptophytes
with calciﬁed scales).
Species composition of haptophytes
appears to have no correlation with
available nutrients. “Haptophytes are
present all year even when there is little
light or low levels of nutrients,” says
Edvardsen. “This is due to their ability of
mixotrophy – they can obtain energy
through photosynthesis and through
eating bacteria or algae, and can survive
with only one as an energy source, unlike
most other phytoplankton which need
light.”
It is not just the haptophyte species in
which dynamic change of diversity is
observed throughout the year. The same
occurs for the virus community, but not in
the same way. “With the phytoplankton,
we see the highest diversity in the summer
and the autumn and lowest in the spring,
whereas the viruses have the highest
diversity in the spring,” says Edvardsen.
“We also have different communities of
viruses throughout the year. This may
indicate that we have different algal host
species with different preferences that ﬁll
different niches.” These measurements of
the virus community include those that
also infect other algae besides haptophytes,
and so the next step will be to look
speciﬁcally at haptophyte viruses and see
how they co-occur with possible hosts.
The relationship between the virus
community and the haptophytes still
remains fairly unclear, and there are
many questions that remain unanswered.
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HAPTODIV: Diversity and dynamics of
marine haptophytes
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Our objective is to explore and
reveal the diversity and dynamics of
haptophytes and algal viruses from
North European coastal waters, and
clarify how taxonomic composition,
species richness and abundance
are affected by abiotic and biotic
environmental factors.
Project Duration and Timing:
5 years, May 2009-September 2014
Project Funding:
Research Council of Norway:
6,1 mill. NOK

Electron micrographs of haptophytes in the Skagerrak (photo Wenche Eikrem)
When an extensive bloom of a particular
haptophyte species occurs, a virus
speciﬁc to that species may be the cause
of its downfall. This leaves huge amounts
of surplus nutrients in the water, and
bacteria and other phytoplankton species
may then ﬁll this ecological ‘gap’. “The
question is,” says Edvardsen, “could this

now will allow us to carefully and
accurately follow the effects of
environmental change over the coming
years. Phytoplankton are the basis for
most of life in the ocean, and so changes
occurring at this level are ecologically
important as they will inevitably cause
changes further up the food web.”

“These organisms are sensitive to climate change, and
having more detailed information about them now will
allow us to carefully and accurately follow the effects
of environmental change over the coming years”
be a mechanism for increasing diversity
in the group? Some researchers believe
that it could be, and our results may shed
light on whether this is true or not.”
These researchers’ work could provide a
platform
upon
which
important
monitoring of environmental change
might be carried out in the future. “What
we would like to achieve is to have a
better baseline of this phytoplankton
diversity for further studies,” says
Edvardsen. “These organisms are
sensitive to climate change, and having
more detailed information about them
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High-throughput sequencing is now
allowing for many more studies of this
kind. There are groups from around
Europe doing similar work on marine
microbes, although none are combining
data on haptophytes and viruses, which
is somewhat of a speciality of the
HAPTODIV project consortium. Their
analysis of Norwegian coastal waters is
now moving into the Arctic, where they
will
continue
their
pioneering
investigations into the diversity and role
of these often overlooked organisms in
polar ecosystems.

Project Partners:
t Dr. Aud Larsen and Prof. Ruth-Anne
Sandaa, University of Bergen,
Department of Biology, Norway
t Dr. Wenche Eikrem, Norwegian
Institute of Water Research (NIVA),
Norway
t Dr. Colomban de Vargas, Station
Biologique de Roscoff (CNRS/
UMPC), France
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of the EU-projects BioMArKs and
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70 scientific articles.
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Norway
Without an even distribution of renewable energy sources for the world to exploit, a heavy burden has
fallen on the science of energy storage. Professor Bjørn C. Hauback is leading a united effort between
Japanese and European researchers to develop a highly efﬁcient new and improved storage system

The future of
hydrogen
energy storage
If targets are met, by the end of the
decade Europe will be drawing twenty
percent of its energy supply from renewable
sources. Calls from the EC’s Seventh
Framework Programme (FP7) have
generated substantial interest among the
EU’s twenty-eight member states with
more and more beginning to develop
advanced technologies to harness wind,
water and solar power. Something of a
shining example, Norway is already famous
for
its
environmentally
friendly
42

hydroelectric power plants that generate
more than ninety percent of the country’s
electricity. But what happens when the wind
isn’t blowing, the sun isn’t shining and there
are no bodies of water large enough to even
begin thinking about hydropower?
The ability to store renewable energy and
tackle the uneven distribution of sustainable
resources is paramount to its viability as a
power source, particularly for the transport
industry. Since the Fukushima power plant
accident in 2011, the Japanese government

has been working toward a policy of
denuclearisation, likewise adopting and
investing in advanced renewable energy
technologies. One answer to the storage
challenge has been the Totalised Hydrogen
Energy Utilisation System (THEUS), a
concept developed in Japan by the National
Institute of Advanced Industrial Science
and Technology (AIST) that uses hydrogen
as the energy carrier with the primary
energy produced from renewable sources.
Now, a large multilateral cooperation
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Researcher: Isabel Llamas-Jansa

Neutron scattering with
the JEEP II nuclear reactor
at IFE is an unique tool
to “see” hydrogen in solid
compounds. Photo IFE

between European and Japanese researchers
is working hard to improve upon the initial
concept and design an unprecedented nextgeneration hydrogen-based energy storage
system in the iTHEUS project.
Coordinating iTHEUS is Bjørn C.
Hauback, adjunct professor of physics at
the University of Oslo and head of the
Physics Department at Norway’s Institute
for Energy Technology (IFE). As a part of
CONCERT-Japan,
one
of
FP7’s
international
cooperation
activities,
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iTHEUS not only strives to make a
signiﬁcant contribution toward renewable
energy storage, it also aims to foster
deeper ties between European and
Japanese scientiﬁc research. As such,
partners include AIST and the Institute
for Materials Research at Tohoku
University (IMR-TU) in Japan, HelmholtzZentrum Geesthacht (HZG) in Germany,
the Swiss Federal Laboratories for
Materials Science and Technology (EMPA)
and Aarhus University in Denmark.

Dr Akihiro Nakano of AIST, the
institution at which the original THEUS
concept was developed, is tasked with
overseeing the Japanese effort. Running
from 2013-2015, the support from several
funding bodies, including Japan Science
and Technology Agency (JST) and the
Research Council of Norway (RCN), will
enable Hauback and the iTHEUS partners
to develop an advanced system combining
fuel cell technology with the apparatus to
produce, store and supply hydrogen.
The storage of hydrogen can occur in
several ways with varying degrees of
energy and cost efﬁciency. When
compressed into a gas under very high
pressure (up to 700 bar) it has a poor energy
density by volume, meaning large, heavy
containers are required, although this is
less of a problem for stationary storage
systems. Alternatively, hydrogen can be
stored as a liquid at -253°C, but the energy
spent in cooling and cryogenic storage and
the cost of insulation makes this method
less than ideal. Chemical compounds, socalled metal hydrides, on the other hand,
offer a practical solution. “When you store
hydrogen in solid materials you can store
the same amounts in smaller volumes than
the other methods,” explains Hauback.
In order to use the hydrogen, however, it
must be released from the metal hydride it
has formed. The reversibility of the process
is therefore essential to the viability of
metal hydrides as a suitable approach to
hydrogen
storage,
and
the
high
temperatures needed for desorption of
light-weight compounds can ramp up
costs in energy and efﬁciency. The THEUS
concept consists of a water electrolyser, a
proton exchange membrane (PEM) fuel cell
and the metal hydride system that
integrates the production, storage and
supply of hydrogen with solar energy. “The
goal for us,” states Hauback, “is to improve
the existing materials, develop new ones
and enhance the operating systems to
optimise efﬁciency.”
In order to bring this technology up to a
level where it is ready to be used for largescale renewable energy, iTHEUS needs
lightweight storage media, a large holding
capacity and the ability to store and release
hydrogen in a more energy and cost
efﬁcient manner. To this end, Hauback is
exploring the possibility of using novel
storage materials with high rates of uptake
and release at moderate conditions. “The
basic science here is the development of
new compounds and new materials,” says
Hauback. “The challenge is understanding
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Materials and Storage Concepts for
a Hydrogen based Integrated Total
Energy Utilisation System

JEEP II research nuclear reactor. Photo IFE
how to make them, what their properties are
and how to characterise them.” With these,
the goal is to examine their performance
after integration into an enhanced system
using efﬁcient solid oxide or hightemperature PEM fuel cells.
IFE, along with its partners, certainly
has the expertise and the competence. The
institute has synthesised and characterised
metal hydrides since the early 1950s, their
on-site research nuclear reactor (pictured
above) being particularly important for
detailed crystal structure studies of these
compounds. Furthermore, IFE has had
considerable experience in developing
modelling tools suitable for the design of
renewable energy hydrogen systems since
the mid 1990s with its experimental
laboratory facility for testing small-scale
versions. There are, of course, certain
challenges involved in such a large
multilateral cooperation effort. As well as
the challenge of combining applied and
basic research, iTHEUS brings together the
science of very different European and
Japanese cultures. This, and the
interdisciplinary nature of the project,

requires the concerted efforts of all the
project’s partners to share their information
and results.
In order to build upon the existing
relationship between European and
Japanese research, both junior and senior
level researchers are actively engaged in
exchanges to each other’s facilities.
Although it may take time to establish good
cooperation, Hauback is conﬁdent about the
project’s eventual outcomes. “People are
working in different ways. There are
Japanese scientists in my laboratory at IFE
and some of ours at AIST and Tohoku
University, and it is working very well. We
are very involved with each other and are
being introduced to new ways of thinking”.
In 2015 the project draws to a close. With
more and more nations gearing up toward
a large-scale implementation of renewable
energy technologies, it is crucial to
establish and maintain the kinds of
relationships fostered by iTHEUS. Through
them, the speed of progress is signiﬁcantly
increased and along with it the promise of
a sustainable, environmentally friendly
energy supply.

Project Objective:
The aim of the iTHEUS project
from ERA-NET CONCERT-Japan
is the development and design
optimisation of a next-generation
hydrogen-based stationary energy
system. The project is a multilateral
cooperation with an interdisciplinary
approach, bringer together expertise
from different research fields in
Japan and Europe.
Project Duration and Timing:
2 years (2013-2015)
Project Funding:
Funding via ERA-NET CONCERTJapan from:
- The Research Council of Norway
- Japan Science and Technology
Agency
- German Federal Ministry of
Education and Research
- ETH Zürich on behalf of State
Secretariat for Education and
Research (Switzerland)
Project Partners:
- Institute for Energy Technology
(IFE), Norway
- National Institute of Advanced
Industrial Science and Technology
(AIST), Japan
- Tohoku University, Japan
- Helmholtz-Zentrum Geesthacht,
Germany
- The Swiss Federal Laboratories for
Materials Science and Technology
(EMPA), Switzerland
- Aarhus University, Denmark
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Professor Bjørn C. Hauback

Contact:

Bjørn C. Hauback is the Head of the
Physics Department at Institute for
Energy Technology in Norway and
Adjunct Professor in physics at the
University of Oslo. Hauback is an expert in
hydrogen storage materials and has been
leading international efforts in the IEA
Hydrogen Implementation Agreement.

Tel: +47 97 40 88 44
Email: bjorn.hauback@ife.no
Web: http://www.ife.no
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Norway
Much of the current understanding of how environmental pollutants affect organisms comes from experimental
data on individual contaminants. However, researchers from the Fram Centre (High North Research Centre
for Climate and the Environment) in Norway believe that the combined effect of several substances could be
more severe than the sum of their individual effects. They are now studying the ﬁsh populations in the lakes
of a remote Norwegian island to see whether this “cocktail effect” exists

Investigating pollution
in the Arctic

Ellasjøen: The contaminated lake

When

looking at the effects of
contaminants in the environment, many
studies focus upon a single substance
(such as mercury or PCB) and then observe
how it affects different organisms.
However, there may be a fundamental
problem with this approach, according to
Anita Evenset from the research institute
Akvaplan-niva in Norway. “Under natural
conditions, animals are exposed to a
cocktail of contaminants simultaneously
–
PCBs,
brominated
compounds,
phosphorylated compounds, metals and
more,” she explains. “Many studies in the
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past have failed to look at how these
contaminants work and act together.
There is a real lack of knowledge of how
these contaminants affect wildlife in a
natural setting.”
In fact, it is very possible that when
organisms are exposed to many
contaminants at once – such as occurs in
the wild – the damaging effects of each
substance are magniﬁed, making the
mixture far more dangerous than the
sum of its ingredients. It is this overall
effect of the environmental cocktail of
pollution in the waters of the Arctic that

Evenset has spent the last few years of
her work trying to elucidate.
The lakes of Bear Island

Bjørnøya, or ‘Bear Island’, lies around
halfway between the northernmost
point of continental Norway and the
far-f lung territor y of
Spitsbergen.
Despite
having
seen
commercial
activities such as coal mining, fishing
and whaling in the past few centuries, it
remains a relatively untouched piece of
land. In 2002 it was declared a nature
reser ve, and is now uninhabited except
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for the few personnel working at the
island’s meteorological station.
Evenset has been studying the transport
of contaminants to and within the arctic
environment for many years, and a few
years ago her work brought her to Bjørnøya,
where she and her collegues made a
surprising discovery. One of the lakes her
team looked at contained extremely high
levels of persistent organic pollutants
(POPs), substances usually associated with
nearby industrial activity or human
habitation. Other similar lakes just
kilometres away showed a mere fraction of
the contamination. Evenset and her team
subsequently began a series of studies in to
this environmental anomaly.
It quickly became apparent that this
particular lake was inhabited by large
numbers of seabirds that were acting as
vectors for the contamination through
deposits of guano and feathers and other
organic materials. The presence of a

Fertilised eggs: Eggs from Arctic char

“I believe that we still need
more studies looking at
different physiological
responses in order to get a
broader picture of what is
happening. There are many
different processes that can
be affected by contaminants
that we can’t possibly look
at in this one project”
similar lake in close proximity with a
similar ecological structure but low levels
of contamination provides a perfect
comparison, and together the two lakes
constitute an ideal ﬁeld laboratory for the
researchers. Some of their most recent
work has been investigating the
differences between ﬁsh populations in
each of the lakes, taking samples from
individuals to quantify hormone levels
and gene expression (the up and downregulation of speciﬁc genes can be used as
a reliable guide to the levels of production
of particular hormones and enzymes in
an individual).
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“We have just completed a ﬁeld campaign
in which we took samples from each of the
lakes. We also carried out ﬁeld experiments
where we exposed ﬁsh to stress and took
samples afterwards to see how they dealt
with it. We are looking to see if there is any
difference in the reaction from ﬁsh in the
highly contaminated lake compared to the
lake with low levels of contamination.” Other
ﬁeld experiments have looked to compare
the development of eggs in the two lakes.
Not all of the work has been carried out in
the ﬁeld, however. In the laboratory,
researchers from the Norwegian Institute for
Water Research (NIVA) have been studying
liver cultures of the ﬁsh in closer detail by
exposing them to samples of the natural
contaminant cocktail extracted from the
lakes, as well as synthetically created
combinations of different compounds. “It is
very difﬁcult to quantify the way in which

these chemicals act in combination and how
potent they are,” says Evenset, “which is
why it is so useful for us to be able to study
the effects of a variety of mixtures of
contaminants in a laboratory setting.”
Analysing the data

The study is now approaching two years of
age, and interesting results are already
starting to come in. Non-targeted screenings
of the ﬁsh (in which all compounds present
are measured, rather than a pre-deﬁned
selection) have shown up a number of
unknown compounds that require further
investigation. “We will try and work out
what these compounds are, as it could be
that these contaminants have not been
quantiﬁed in these kinds of samples before,”
says Evenset. “This will also help us to make
more accurate recreations of natural
pollution when testing in vitro in the lab.”
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Project Information
Project Title:
Is the cocktail effect of environmental
contaminants a threat for Arctic fish
populations?
Project Objective:
Through a combination of laboratory
tests and field-experiments we will
investigate how contaminant cocktails
affect the performance of Arctic charr
(Salvelinus alpinus), as well as how
possible interactions between different
contaminants affect the observed
responses.

Fieldlab
Project Duration and Timing:
Start 01.01.2013. End 31.12.2015.
Project Funding:
Norwegian Research Council, Fram
Centre (High North Research Centre for
Climate and the Environment)
Project Partners:
Akvaplan-niva, University of Tromsø,
University of Calgary, Geological
Survey Columbia River Research
Laboratory, Norwegian Institute for
Water Research (NIVA) and Norwegian
Institute for Air Research (NILU).

MAIN CONTACT
Anita Evenset

Parts of the ﬁeldcrew: Jenny Bytingsvik, Marianne Frantzen, Anita Evenset
A difference in growth pattern between
the two lakes has started to emerge from
the data gathered, but so far it would be
difﬁcult to pinpoint the reason for this.
The more polluted lake has a denser
population that could be causing lower
growth rates. This is the main challenge of
working in the ﬁeld, says Evenset – there
are always more factors to consider that
could be affecting the results.
The importance of the results of this
project for environmental managers
could be signiﬁcant. Present legislation is
based
upon
single-compound
assessments, but more accurate guidelines
for
acceptable
concentrations
of
substances could be developed with more
detailed knowledge of how organisms
react to combinations of contaminants
i.e. multi-compound assessments. “I
believe that we still need more studies
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looking at different physiological
responses in order to get a broader picture
of what is happening. There are many
different processes that can be affected
by contaminants that we can’t possibly
look at in this one project,” says Evenset.
“It would also be good to look at other
animals such as mammals to investigate
the difference in e.g. metabolic response.”
Although arctic ecosystems generally
have lower levels of pollution than
industrialised and inhabited areas,
persistent organic pollutants present a
very real threat to the animals at the top
of the food chain. Food webs in the arctic
are very lipid rich, leading to high
concentrations of these pollutants being
found in the top predators such as polar
bears. Projects such as this will help us
to gain a deeper understanding of how
these contaminants enter the Artic

Anita is a biologist/ecotoxicologist
working with accumulation and
effects of persistent organic
pollutants (POPs) in Arctic freshwater
and marine food chains. I also work
with with biological transport of
POPs and metals, as well as effects of
climate changes on deposition and
food web transfer of POPs and metals.

Contact:
Tel: +47 99 00 15 94 / +47 77 75 03 11
Email: ae@akvaplan.niva.no
Web: www.akvaplan.niva.no

ecosystem, how they affect the
development of organisms within the
ecosystem, and what constitutes an
unacceptable level of contamination in
this relatively untouched part of the
world.

+
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Norway
Hydropower is the most widely used form of renewable energy in the world, providing around 16 per cent of
electricity globally. However, the ecological impact that hydropower dams have on migratory ﬁsh populations is
still not fully understood. The RIVERCONN project aims to investigate the ecological requirements of migratory
ﬁsh in inland water systems so that more effective mitigating measures can be introduced to hydropower systems
The unique geomorphology of Norway
and its Scandinavian neighbours
includes vast inland networks of rivers
and lakes that are used extensively to
produce renewable electricity. But
hydropower dams also fragment these
rivers, representing serious barriers to
migratory ﬁsh - key indicators of the
ecological
status
of
freshwater
ecosystems.
Traditional
mitigation
measures have tended to overlook these
species’ need to migrate both up and
down-river to complete their life cycle,
as well as the potential spillover effects

of these measures on population
abundance and resilience.
Past research has tended to focus on
upstream
migrations,
thus
only
addressing a fraction of the problem. But
with plans for more hydropower plants,
rearmament of existing plants and
revisions of discontinued hydro licenses
on the horizon, extensive study of the
ecological and evolutionary effects of
these man-made barriers on river
ecosystems and ﬁsh populations is
essential.
The
hydropower
and
connectivity
in
inland
rivers

(RIVERCONN) research project aims to
provide new knowledge of the ecological
requirements of migratory ﬁsh in inland
water systems affected by numerous
hydropower dams.
RIVERCONN, led by Jon Museth at the
Norwegian Institute for Nature Research
(NINA), involves specialist researchers
from the University of Oslo and Hedmark
University
College,
as
well
as
international partners from Karlstad
University (K AU) in Sweden and
University of Natural Resources and Life
Sciences (BOKU) in Austria.

Hydropower and ecological
connectivity in inland rivers
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The results will feed into the EU Water
Frameworks Directive (WFD), which
counts the restoration of river connectivity
among its main goals. “We face a
challenging dilemma,” says Museth.
“Increased production of renewable energy
is a political goal, necessary to reduce
greenhouse gas emissions – but if it comes
at the cost of further degradation of river
ecosystems, should we sacriﬁce the, as yet,
untouched rivers?”
RIVERCONN will contribute to the
deﬁnitions of Good Ecological Status and
Potential (GES / GEP) of regulated rivers.
The Norwegian authorities need to
develop a knowledge base around these
deﬁnitions, and the project seeks to
expand on the GEP concept, exploring
how to preserve and improve ecological
connectivity without compromising
renewable energy production from large

Photo: Børre K. Dervo

Photo: Børre K. Dervo

rivers. “In order to restore a system, we
have to understand how it works,” says
Museth. “The idea is to balance
society’s costs and beneﬁts, preserving
connectivity for important inland ﬁsh
species while maintaining sufﬁcient
hydropower production.”
Migration allows ﬁsh populations to
optimise their resilience, longevity
and reproduction by moving between
several habitats to escape predation or
competition and access more food,
spawning
areas
and
mates.
Obstructions that negatively affect
migration (or habitats) reduce the
capacity for a long, healthy and
fruitful life and lead to declining
populations with limited resilience
capacity. For example, reservoirs
above dams may beneﬁt predators,
increasing the risk to young migrating
ﬁsh. Introduced threats or barriers can
reduce or even stop migration
behaviour completely, with knock-on
negative effects for species diversity.
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“Increased production of
renewable energy is a political
goal, necessary to reduce
greenhouse gas emissions – but
if it comes at the cost of
further degradation of river
ecosystems, should we sacriﬁce
the, as yet, untouched rivers?”
Dysfunctional ﬁshways may cause
unnatural selective regimes, and
compensatory ﬁsh stocking may have
limited or detrimental effects.
The project focuses on populations of
European grayling and brown trout in
two large river systems – the Glomma
(Norway) and the Femund/Trysil/Klar

49

river system (Norway and Sweden). Both
contain heavily fragmented sections as
well as large untouched sections,
allowing comparative studies, and the
migratory life histories of these native
ﬁsh species are highly dependent on
connectivity. The project uses data from
over 400 radio-tagged ﬁsh, thanks in
part to Museth being project leader for
four recent environmental impact
assessments of new hydropower projects
in the Lågen and Glomma rivers.
Unpublished data from ﬁshways in the
Glomma system from 1985–2013 is also
employed
to
quantify
temporal
movement patterns.
The project looked ﬁrst at the
consequences of loss of connectivity
(ability to move between different
habitat patches), exploring the extent to
which habitat fragmentation is critical to

migration periods, demonstrating the
need to re-evaluate the effectiveness of
old mitigation measures.
Results showed that, while hydropower
developments generally have a negative
impact on river ecosystems, there is
great potential to reduce negative effects
using environmental designs, including
more effective ﬁshways, introducing
measures to facilitate downstream
migration and avoid ﬁsh passing through
turbines, and ensuring sufﬁcient water
ﬂow to maintain or restore ecological
functionality.
Implementing
this,
however, demands a far more assertive
attitude
from
both
hydropower
companies and water management
authorities in Norway.
The RIVERCONN team have already
published two scientific papers of their
final output of ten papers in peer-

“Results showed that, while hydropower
developments generally have a negative
impact on river ecosystems, there is great
potential to reduce negative effects using
environmental designs”
the ﬁsh populations and species-speciﬁc
responses. Gene ﬂow and genetic
variations between different river
sections were compared, using samples
from radio-tagged ﬁsh. The second work
package
re-evaluated
traditional
mitigation measures – ﬁsh stocking and
ﬁshway construction – using “catchtagging-recapture” data from past NINA
projects to analyse the impact of a brown
trout stocking programme and the
effectiveness of two supposedly wellfunctioning ﬁshways.
Grayling and brown trout in Norway
have not been extensively studied, so
RIVERCONN’s new discoveries have high
scientiﬁc value. One important ﬁnding is
that migration systems in inland rivers
are far more complex than those in, for
example, rivers with anadromous
salmon. The team observed partial
migration systems; some ﬁsh were quite
stationary while others made substantial
migrations.
Another
important
observation was that the times ﬁshways
were opened did not match important
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reviewed journals. In 2015 they will
hold a workshop for water management
authorities and hydropower companies,
to discuss how their results can be
implemented in the management of
regulated rivers. “Traditional approaches
to river restoration prioritise the
physical environment,” says Museth,
“but
socioeconomic
aspects
like
recreational value, ecosystem services
and aesthetics are also critical for
successful restoration and mitigation
projects, as is a thorough understanding
of the tensions between preserving
biodiversity and societal needs.”
Implementing the WFD will call not
only for environmental design measures
but also further research. “Is it possible
to restore ﬁsh migrations in a fragmented
and dammed river?” Museth muses.
“Working in large river systems is timedemanding
and
methodologically
challenging, and to really understand
these systems and how hydropower has
altered them will require research effort
far beyond RIVERCONN.”

AT A GLANCE
Project Information
Project Title:
Hydropower and connectivity in
inland rivers - RIVERCONN
Project Objective:
Provide new knowledge designed to
disentangle criteria to assess
good ecological potential
(GEP) and good ecological
status (GES) by investigating
ecological and evolutionary
consequences following reduced
or lost connectivity experienced by
grayling and brown trout in large
regulated rivers.
Project Duration and Timing:
01.01.2013 – 31.12.2015
Project Funding:
Norwegian Research Council,
Miljø2015 programme
Project Partners:
University of Oslo, CEES
Hedmark University College
Karlstad University (KAU), Sweden
University of Natural Resources and
Life Sciences (BOKU), Austria

MAIN CONTACT

Jon Museth
My current position is Research
Director at the Human Dimension
Department at NINA (situated in the
city of Lillehammer). I have worked
with applied ecologial reasearch
in ecosystems affected by human
activity in 20 years. Expert field is
aquatic ecosystems and especially
restoration and mitigation measures
in degradated aquatic habitats.

Contact:
Tel: +47 41313496
Email: jon.museth@nina.no
Web:
b: www.nina.no
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Environment & climate
Oceans are abundant sources of natural resources, and equally rich habitats. To ensure they can be effectively
managed and preserved, it is essential that the physical and organic processes that maintain their diversity
be understood. To this end, a scientiﬁc group is seeking to improve three-dimensional modelling of marine
environments, which can help to anticipate their evolution

Enhancing 3D ecosystem models to
improve marine management
Our planet’s

oceans collectively deﬁne
Earth as the ‘blue planet’ – a sobriquet
that also seems to acknowledge their
fundamental role in our cultural and
economic systems. Fisheries, aquaculture,
tourism, transport and renewable energy
are just a few of the sectors reliant upon
these vast saltwater bodies – industries
that could, if marine environments
change, encounter severe hardship.
According to a 2012 report from the
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Stockholm Environment Institute, the
quantiﬁable costs of damage to our seas, if
they continue to deteriorate at present
rates, could be $428 billion by 2050.
However, the complex and interconnected
variables that govern life under the waves
present challenges for those seeking to
model future populations there. These
include the proliferation and growth of
species in the food chain, such as ﬁsh, and
also modern threats precipitated by

humanity. Consequences of these changes
for marine life could include mass
migrations, variations in survival and
growth rates, and distributions of species,
which could result in an overall
restructuring of the ecosystem itself.
“Oceanographic models must, to achieve a
high degree of realism, incorporate a
variety of interrelated forces,” explains
Professor Corinna Schrum, the coordinator
of SEAMAN (Spatially resolved Ecosystem
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models and their Application to Marine
MANagement) and a professor in physical
oceanography. Supported by over €1m of
funding, the three year project aims to
address this issue through improving and
interconnecting formerly discrete aspects of
marine ecosystem modelling. “Our starting
point for the project was essentially the
observation that, in marine management,
there are two main types of models which
are intimately related, but currently
unlinked,” says Schrum. “A higher level
trophic approach [examining nutrition] can
look at impacts on aquatic food chains, but
this type of simulation does not incorporate
the physical variability of the ocean in time
and space.”
A consortium of six partners is
contributing to the initiative of the
University of Bergen’s Geophysical Institute,
where Schrum is based, the Institute of
Marine Research and the Nansen
Environmental and Remote Sensing Centre
(both from Norway), the French Research
Institute for the exploitation of the Sea
(IFREMER), the University of Iceland
(MARICE) and the Hellenic Centre for
Marine Research (HCMR) in Greece. Each
stakeholder contributes a particular regional
specialism to the collective, which allows
the group to consolidate key competencies,
whilst avoiding potential overlaps in their
work. “Ultimately, our goal is to make these
models
relevant
for
management
instruments,” says Schrum. “The basis for
this concept are modelling systems built
around a hydrodynamic core, These are
enhanced by modules that can holistically
expand its range and assess different
properties of the marine environment, such
as carbon chemistry, the spread of pollution
and the growth of ﬁsh eggs and larvae.”
In SEAMAN’s initial phase, the researchers
conducted experiments that examined
‘bottom up’ production – the growth of
plankton that occupy the lowest tiers of the
aquatic food chain. “Our aim was to
calibrate primary production in ecosystem
models,” says Schrum. “You can calibrate
biomass using current systems, but
anticipating the production rates is a big
challenge here.” Observations of plankton
growth were gathered by a Norwegian
research vessel in the North Atlantic region,
which will be used to help compose a new
database incorporating production estimates
and size data for various species.
“Trophic coupling is an important
objective of the second work package,”
continues Schrum. “This focuses on how to
integrate ﬁsh modelling. We intend to
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“Fisheries, aquaculture, tourism, transport and
renewable energy are just a few of the sectors
reliant upon these vast saltwater bodies”
devise means of simultaneously computing
variables like migration and behaviour,
alongside trends caused further down the
food chain. These include the proliferation
of zooplankton, which cause an energy
transfer from lower trophic levels through
ﬁsh larvae and into adult populations. The
group is studying various species. For
example, our French colleagues are working
on sea bass, whilst we’re looking at cod. A
related approach which we’re also piloting is
models that deﬁne ﬁsh through their
functional groups – for example, types of
piscivores, which consume other ﬁsh, in the
north and Baltic seas.”
Whilst part of SEAMAN’s European
research focuses on the North Atlantic, its
Hellenic representatives will conduct a

complimentary study of the Mediterranean,
which will look at ways of coupling models
using the different species native to the
region. “Fish could have different strategies
to implement migration towards their
spawning areas,” says Schrum. “Or perhaps
they might actually use trial and error
approaches, dependent on where they locate
food. To analyse these phenomena in more
detail, our Greek and French partners will
look at anchovies in restricted areas, and
produce 3D models for them, which will be
compared with current experimental
understanding
of
migration.”
Complementarily, the Icelandic partners
will develop statistical prediction tools in
the North Atlantic to try and resolve
migration patterns in this habitat. Their
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prototype will incorporate three species –
herring, mackerel and capelin – and will
acknowledge multiple, complex drivers,
including oceanic physics and the primary
production of plankton.
Additional work will scrutinise climate
and habitat changes, and also consider the
spread of invasive species and distribution
they may catalyse. One prominent example
is the anchovy, which returned to the
North Sea during recent years. Schrum
reports. The non-indigenous ctenophore
Mnemiopsis leidyi – a type of comb jelly
native to the western Atlantic, colloquially
known as the ‘sea walnut’ – will also be
studied in detail due to its responsiveness
to environmental change and high
individual variability when occupying
different habitats. “We will also study
human induced changes to these
environments such as pollution,” says
Schrum. “This will review oil drift, and the
ﬁndings will be combined with ﬁsh
modelling approaches to consider how its
spread determines their behaviour and that
of their larvae.”
In its latter phase, SEAMAN will look at
new management tools and deliver case
study applications after consolidating its
ﬁndings in conjunction with the
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International Council for the Exploration
of the Sea’s Advisory Committee. “Model
concepts are invariably closed concepts,”
says Schrum. “To increase their
complexity,
and
integrate
new
information with current types will
doubtless
require
additional
development. Our predictive models
could potentially complement existing
information and systems, or even replace
older approaches, although we’re
presently at the very outset of realising
this ambition. International scientists
congregate at ICES to assess stock size
and determine sustainable catch quotas,
but the type of models currently
employed solely build on biological
characteristics of the ﬁsh stocks and
neglect environmental changes and
pressures, for example. To improve the
proﬁle of SEAMAN, we intend to present
our concepts to the ICES community. If
the proposal can be matured into
practical applications and complement
assessment methods, we hope that our
methodologies could prove highly
valuable to the research community and,
through improving our understanding,
of them, ultimately improve the health
of our oceans.”

Project Partners:
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Environment & climate
Sweden has long been hailed as a leader in sustainability, which might be attributed to strong
environmental policy decisions. But is this really the case, and if so, how do these policies designed to
foment environmental efficiency work? A research team affiliated with the Centre for Environmental
and Resource Economics (CERE) has been investigating such questions by examining the effects of
national and European climate policies on the performance of Swedish manufacturing firms

Sustainable Sweden – how Swedish
business responds to climate policies
The EU

is promoting an encouraging
range of climate policies, including the
Emission Trading System (EU-ETS), and on
a national level several countries have
imposed some kind of CO2 tax. But despite
the undisputable beneﬁts of such policies,
there is little consensus about the costs to
industry – the bottom line for everyday
decision-making. A 2011–2013 research
project commissioned by the Swedish
Energy Agency - a joint venture between
Sweden’s Umeå University and the Swedish
University of Agricultural Sciences (SLU)
- used state of the art economic analysis to
study the direct impacts of energy and
climate policy on ﬁrms’ ﬁnancial and
environmental performance.
The team of six researchers includes
international collaborators from Oregon
State University as well as the core CERE
group, who work together on a daily basis.
Head of the group Tommy Lundgren has a
long-standing interest in applied policy
analysis, and jumped at the opportunity
to contribute to the increasingly important
area of sustainability in industry. The

policy design process, particularly in the
previously untrodden territory of climatic
change, urgently needs knowledge input
to produce sound climate legislation,
which Lundgren hopes this research will
help facilitate.
Lundgren, alongside Per-Olov Marklund,
provided the research direction and ideas
while performance measurement experts
Rolf Färe and Shawna Grosskopf at
Oregon State assisted with the theoretical
modelling. The dataset is a detailed ﬁrmlevel
panel
from
1990-2008,
incorporating
accounts,
emissions,
environmental investments, energy use,
and other policy and economic variables
for basically all Swedish manufacturing
ﬁrms (including mining).
The results are mostly encouraging,
ﬁnding that average environmental
performance - measured as carbon intensity
of production - increased by 40% from
1998 to 2004 among Swedish ﬁrms, in part
as a result of the CO2 tax. The tax’s effect on
proﬁtability was ambiguous – though
neutral or negative in most cases, it also

prompted a tendency in the least energyefﬁcient ﬁrms and sectors to improve
energy efﬁciency, and thus overall
efﬁciency, in response. Thus, the so-called
Porter hypothesis – both environmental
and economic performance increase as a
result of environmental policy - can be
corroborated for a few sectors, but not for
most of them.
The analyses also found that marketdriven improvements in environmental
performance, often referred to as corporate
social responsibility, tended to enhance
ﬁrms’ efﬁciency and thus business
performance. Moreover, results also show
that the EU-ETS had small or insigniﬁcant
effects on technological development,
demonstrating that ETS permit prices were
likely too low to spur investments in
efﬁciency-improving technologies.
Another interesting result is that the
theoretical modelling of a production
process involving a pollutant is crucial to
the outcome of the analysis. For example,
the common practice of treating biofuels as
entirely carbon-neutral – when in fact their

“Sweden’s power infrastructure is around 96% carbonfree, including nuclear – but in the near term, replacing
old nuclear plants will become a pressing issue, and
market forces rule”
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combustion does release carbon emissions
that take time to be absorbed back into
growing biomass - tends to overestimate
the potential for CO2 reduction, which can
lead to misleading policy implications.
The data does not encompass the ﬁnancial
crisis years, “but we are working on
updating the data in some directions,” says
Lundgren. The crisis slowed down economic
activity, which in turn lowered emissions,
meaning the price of ETS permits fell
sharply and pressure to improve
environmental performance has weakened
since 2008. “Also, in a time when ﬁrms are
struggling for survival, the focus is not on
investing in green technology,” he adds.

“Many of our results will be relevant for the
post-2020 climate discussions, such as the
2030 goals to reduce emissions by 40% and
attain 27% renewables – and in the longer
run the 2050 agenda.”
As ever, answers raise further questions.
“We have shown that energy use is critical
to environmental performance, but
research into energy efﬁciency and its
determinants is still quite underdeveloped,”
says Lundgren. “There is some research
from the engineering ﬁeld, but very little
from the perspective of social science and
economics.” Consequently, the team will
not only tie off this research chapter with
a book published later this year (Taylor
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Although
Swedish
industry
has
undoubtedly come a long way in reducing
air emissions, there is still room for
improvement. But policy implications are
generally positive; the CO2 tax in Sweden
signiﬁcantly impacted industrial emissions,
improving the carbon performance of
production. “This shows that environmental
policy has an impact and that it really
works,” Lundgren says. “We see a clear
decoupling between emissions and
economic performance since 1990 – carbon
policy has the potential to signiﬁcantly
lower emissions without necessarily
hampering competitiveness.”
This is good news for countries currently
developing their climate policy, as the
results and methods can be applied to other
countries with similar institutions and
industry structure. CERE’s approach,
looking at the whole performance chain –
economic, energy and carbon performance
all together – has drawn a lot of interest,
and the studies have the potential to
inﬂuence policy analysis in ﬁelds relating
to climate and industry. “It’s important to
measure actual performance and not rely
too much on scores and rankings, as is
common in CSR studies, which can be very
subjective and misleading,” says Lundgren.
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and Francis, Routledge), but also begin a
new project. ‘Industrial energy use and
energy efﬁciency in Sweden’ will take a
balanced view of energy efﬁciency,
considering it in the context of sectorspeciﬁc technologies and other inputs,
rather than just targeting energy
intensities, and aims to analyse inﬂuences
on industrial energy consumption,
efﬁciency, mix choices and substitutions.
Energy, carbon and climate issues will
only become more relevant in the future, but
the path to cleaner technologies is not
necessarily
easy.
Sweden’s
power
infrastructure is around 96% carbon-free,
including nuclear – but in the short term,
replacing old nuclear plants will become a
pressing issue, and market forces rule.
“There is no doubt that a higher
international carbon price, either via tax or
cap-n-trade, would help development of
cleaner technologies worldwide,” says
Lundgren. “But it would still not eliminate
fossil fuel consumption completely;
relatively cheap and abundant oil, coal and
gas are the major factor holding back
alternative technologies. As long as fossil
fuels are easy and not too costly to supply
they will be consumed somewhere - if not in
Europe, then in other parts of the world.”
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Environment & climate
Europe’s decision makers must analyse and act upon international research data to implement
environmental policies. When this information crosses borders and is exchanged between various groups,
it can become subject to differing interpretations, however. Standardisation and the use of (European)
standards have become vital. To encourage the development and implementation of standards and
stimulate scientific discourse, a new online portal, SIPE-RTD, has been launched.

Encouraging dialogue between
standardisation, policy and
research stakeholders
Maintaining the quality of our
environment is truly an international
endeavour, both in terms of research and
response. To ensure that effective action
is taken, it’s important that dialogue is
sustained
between
science
and
policymaking communities. This enables
knowledge to be shared and decisions to
be based on accurate readings of
scientiﬁc studies.
Both communities, however, have their
own set of jargon, which can prove bafﬂing
to outsiders. Non-specialists may quickly
56

ﬁnd themselves out of their depth when
attempting to wade through complex,
specialist theses, or, in the policy world, a
bewildering mass of legal sub-clauses.
“There is often a huge communication gap
between policy and research communities
when they attempt to work together,” says
Dr Guido Vaes, a Belgian scientist based at
Leuven’s company Hydroscan. To improve
their interactions, Vaes recently coordinated
a project that attempts to unite them via an
online hub. The two-year project, which
concluded in August 2014, aims to deliver a

‘knowledge brokering tool’ involving
various actors with an interest in scientiﬁc
research that will help to broach the
development and interpretation of European
standards in the ﬁeld of environment.
“We originally worked on a similar portal
in 2005, which examined the communication
gap in the ﬁeld of water research,” recalls
Vaes. “Our objective then was to share
information between policymakers and
scientists, enabling both sides to understand
the perspective of the other.” The driver for
Vaes’s latest project was recognition that
standardisation could beneﬁt from research,
and vice versa, and that standardisation
also supported the implementation of
policies. The consequences of this – and the
possibility of creating wider beneﬁts for
society – encouraged the portal’s designers
to reach out to a wider user base than
initially anticipated.
“We began with the concept of an
interlinking web portal, and the idea of
transferring information between the
research and standardisation communities,”
says Vaes. “But we also discovered that it
would be helpful to incorporate policy
makers too, since standardisation measures
are often integral to, and even deﬁned by,
policy. This created a triangular relationship.
To elaborate this dynamic, we then deﬁned
a fourth community of stakeholders, which
is comprised of end-users. They can also
clearly beneﬁt from the synergies the portal
is intended to generate.”
Titled
SIPE-RTD
(environmental
Standards Information Portal for Europe),
the platform, hosted online since May 2014,
is accessible at www.SIPE-RTD.info. To
engage users in discussion and identify
standardisation needs across a broad ﬁeld
of research, the project team adopted a
four-pronged strategy. Characterised by
Vaes as an informational ‘switchboard’, the
portal uses linking information which
describes, and helps users discover more
about standards in air, water, soil, marine
and waste technologies. By implementing
intelligent keyword linking, SIPE-RTD is
designed to provide the seed from which
virtual communities of researchers and
other bodies germinate. To provide them
with ample material to fuel their discourse,
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the team collected information on numerous
EC funded projects and their research
results, all of which involved environmental
sectors and standards innovation. Insightful
supplements are also offered in the form of
metadata on European standards and
related policies, which help to place research
in a meaningful policy context.
“We’ve attempted to create summaries of
research, drawn from our user communities,
which are presented in layperson’s terms”
explains Vaes. “These are formatted in a
simple, standardised way by our team, so
that, within 10 lines, a brief description can
help a reader to decide whether they’d like
to ﬁnd out more about a particular subject.
If they do, the portal will provide additional
links to relevant documents within, and
outside our database.” Via SIPE-RTD’s userfriendly interface, customers can access a
wealth of data concerning EU policies,
European standards (issued by CEN, the
European Committee for Standardisation)

“We began with the
concept of an interlinking
web portal, and the idea
of transferring information
between the research
and standardisation
communities”
and EU funded research projects. In the ﬁeld
of water and marine science alone, over
3400 articles have been uploaded on the
subject of policy, accompanied by 700 texts
on projects, and 900 documents disclosing
their research results. These functions are
supported by data mining. For researchers
– who are encouraged to upload information
on their work – SIPE-RTD serves a number
of helpful functions. It can enhance the
validity of research, through the information
and guidance it provides and, if their work
should be featured on the portal, also offers
additional exposure, connecting their
studies with relevant end users, who could
decisively act on their conclusions.
One particularly innovative aspect of
SIPE-RTD’s informational repository is its
comprehensive search function. “The
‘intelligence’ component comes into play
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when SIPE-RTD matches information from
different stakeholders, so that if you
investigate a certain research topic, you
access all policies as well as all standards
related to it,” he explains. “This enables
users to rigorously examine what the
corresponding status and state of the art is
in other communities.” Results are clearly
broken
down
into
environmental
‘compartments’ (such as air, or soil and
sediment), then subdivided into further
categories (standards, policy and research)
that can be additionally ﬁltered through
selecting relevant keywords displayed in
the interface.
Since its launch, the platform has
demonstrated some encouraging signs of
early engagement, recording some 1300
unique visitors each month, 33% of who are
from outside Europe. If these disparate
groups can be brought together, then the
platform could deliver signiﬁcant beneﬁts
– one of which could be to provide an
easily accessible alternative to publishing
in niche journals. “Currently, there isn’t
an integrated way of disseminating
standards linked to policy and research,”
says Vaes. “The different communities
(standards, policy, research, end users)
often host their own separate events,
whereas their efforts could be productively
combined with other stakeholders.
Perhaps their dialogues could deliver
mutually beneﬁcial alternatives.”
To ensure the longevity of the portal,
the
fourth
part
of
SIPE-RTD’s
developmental strategy has been to
proactively engage with stakeholders,
involving them in testing and networking
groups. In the long term, SIPE-RTD is
designed to provide a nexus around which
communities freely share their ideas,
needs and results as they upload new
information and research to the archive.
“Information which hasn’t been updated
for a number of years will no longer relate
to the state of the art,” acknowledges
Vaes. “This is one thing we’ve carefully
looked at, as it needs to be self-sustaining.”
To help ensure it remains accessible and
contemporary, next to ‘Contribute’, a
‘Feedback’ feature has been integrated
into the platform to allow suggestions for
improvements. The team has also used
various channels to publicise its launch.
Vaes is optimistic that the concept will
endure. “It’s intended to be used by them,
ultimately, and we want them to return,”
he says. If it can take root, then SIPE-RTD
could foster tangible welfare beneﬁts for
communities across the EU and beyond.
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Environment & climate
Earth system science is the study of the many interacting physical, chemical and biological processes that occur
on our planet. Drawing from various ﬁelds of academic studies, it has recently been thrust ﬁrmly in the limelight
due to the value of its data for monitoring climate change. The University of West Hungary has spearheaded a
project that is combining and analysing data from different ﬁelds in unique and useful ways

Piecing
together the
Earth’s data

Almost eighty

years on from the
invention of the modern computer,
society’s knack for ﬁnding ways to exploit
advances in IT in day-to-day life shows
no signs of slowing down. Naturally, it is
in the scientiﬁc community where the
role of IT is the most prevalent, and
researchers
from
within
the
multidisciplinary ﬁeld of Earth system
science (ESS) are conscious that recent
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signiﬁcant technological progressions
may hold the key to previously
unattainable scientiﬁc advances
ESS combines various different areas of
study in order to better understand the
Earth as a single, complex system. The base
components of ESS are the study of the
Earth and its constituent parts. This
includes its atmosphere (the gases held in
place around the Earth by its gravitational

pull), its hydrosphere (the combined mass
of the Earth’s water), the lithosphere
(Earth’s rocky surface), the biosphere (all
life on Earth), and the heliosphere (the
region of Earth’s space subject to solar
winds from our Sun). Unique insights can
be made when data from the individual
disciplines are cross-referenced in order to
explore their relationships relative to one
another.
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ESS has experienced a signiﬁcant rise in
popularity over the last decade due to the
value of its data for monitoring climate
change. Evidence of this increase in
popularity can patently be seen with the
incremental rate of representation at
prestigious scientiﬁc events and venues,
such as the ‘Data Mining in ESS’ workshop
held at the International Conference on
Computational Science in 2012, and the
International Conference on Earth System
Modelling held at the Max Planck Institute
for Meteorology held in the same year. Its
popularity may also be due in part to an
increasing alignment with issues studied
by projects funded by the EU’s Horizon
2020 programme.
Links to climate change are not the only
reason for ESS’ increasing signiﬁcance in
the scientiﬁc community, as Sándor Soós,
the project manager at the University of
West Hungary, explains. “The exploration
of the Earth as a system and the consequent
inherent complex relationships has received

“The exploration of the
Earth as a system and
the consequent inherent
complex relationships
has received a massive
boost from recent
technological advances”
a massive boost from recent technological
advances,” says Soós, and with computer
science now producing machines that are
capable of ‘learning’ by themselves and
creating algorithms with the ability to
deﬁne relationships between vast amounts
of complex data, it is not difﬁcult to see how
this boost has been achieved. However,
despite ESS’ recent increase in popularity
and the adoption of advanced IT, the project
coordinator Prof. László Jereb and his team
are still aware that the analytical power of
ESS is limited as long as research data from
individual ﬁelds is stored separately,
thereby making cross-referencing of the
data more difﬁcult.
Working with a team from the University
of West Hungary, Prof. Jereb developed a
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project designed to ﬁnd a way of
communally storing data collected from
various sources and use analysis techniques
that have been designed to overcome the
differences in the type of data collated.
The project began by developing a
relationship with two internationally
recognised earth science institutes: the
Geodetic and Geophysical Institute of the
Research Centre for Astronomy and Earth
Sciences of the Hungarian Academy of
Sciences (CSFK-GGI) in Sopron, and the
Forest Research Institute of the National
Agricultural Research and Innovation
Centre (ERTI).
The primary function of CSFK-GGI is
the observational collection and analysis
of data for use in the ﬁelds of astronomy

and geosciences. It is the home of the
Hungarian
National
Seismological
Network, but the institute also has a
strong history in the coordination of
theoretical studies, the development of
scientiﬁc instruments and methods, the
maintenance of observatories, and the
processing and publication of data.
ERTI, on the other hand, prioritises
ecological studies, with a focus on the
investigation of the ecological relations
that deﬁne the so-called ‘laws of the
forest’, and an aim of developing effective
methods
of
sustainable
forest
management. The institute coordinates a
national network of forest laboratories,
experimental stations where ecological
and genetic laboratories can operate and
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In the project the University of West Hungary
Sopron set up a consortium in order to
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support. A secondary aim of the project is to
disseminate Earth-system related knowledge
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collect experimental data. It has
garnered widespread recognition for its
signiﬁcant contribution to forest gene
collections.
The second step involved partnering
with technological institutes that
provided the IT support necessary to
ease the transition from separate
storage to a combined data warehouse
system, and allow the development of
systems capable of analysing the
combined data submitted. The National
Information
Infrastructure
Development Institute, responsible for
the technology driving many of
Hungary’s scientiﬁc research networks,
has provided the hardware and software
infrastructure for the data warehouse
and subsequent analytical systems.
BME-Infokom Innovator Non-Proﬁt Ltd
has also contributed to the analysis
software, along with providing web and
mobile services.
The ﬁnal step comprised the
combination of the data from CSFK-GGI
and ERTI, and the IT support from the
two technology institutes, with data
sharing and dissemination experience
from all four partners in order to ﬁnd
new ways to share the project’s ﬁndings.
The resulting data warehouse has
created an environment in which
forestry and geophysical data in various
forms,
such
as
high-frequency
geophysical data or low frequency and
high-value forestry data, is communally
stored, and can be analysed by a single
interface, regardless of type.
The analytical capacity of the data
warehouse has been further bolstered by
the inclusion of the open source server
RapidAnalytics, which is used in
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conjunction with the open source datamining programme RapidMiner to not
only perform data analysis, manipulation
and conversion, but also to run models of
multiple different systems, i.e. ﬁelds of
study, and promote machine learning
through the combination of subjectspeciﬁc algorithms.
The project’s ties with climate change
and Horizon 2020 hint at ESS’ commercial
potential, but Dr László Bacsárdi, head of
the Institute of Informatics and
Economics at the University of West
Hungary, is keen to point out that “the
culture of ESS knowledge and
understanding is vitally important to its
continued progression”.
The University of West Hungary’s
Institute of Informatics and Economics,
winner of IBM Faculty Awards for
excellence in education and research in
2008 and 2009, is currently leading the
way for active education in the ﬁeld of
ESS, with students undertaking a range
of BSc, MSc and PhD courses able to
participate in EU projects under direction
from working researchers and scientists.
The advances in ESS garnered from the
project are incorporated into the syllabus
for these courses, and the team are
hopeful that this, in combination with an
emphasis on ﬁrst-hand involvement with
cutting-edge project work, will lead to a
generation of information technology
and earth system scientists that will
continue to push the boundaries of
knowledge in an ever-evolving ﬁeld.
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Engineering
Wood provides the raw materials for innumerable products, and offers a perennial resource for engineers in the
construction and furniture world. To equip specialists with the competencies to launch international careers in
these sectors, two leading European educators have combined to offer a novel Master of Science qualiﬁcation

Research-based higher education
in wood technology
Europe’s wood sector is of great economic
importance to the continent. Much of wood’s
value, however, is only yielded once it is
processed and converted into useful products.
Nurturing the personnel who can oversee
this industrial transformation, whether using
traditional skills or cutting-edge mechanics,
is therefore an important objective for those
involved in the wood and building industry
and several other related sectors.
Imparting the potential of wood and
developing the skills to professionally
manipulate it are the fundaments
underpinning a unique European Master of
Science in Wood Technology course. Jointly
offered by the Bern University of Applied
Sciences BFH in Biel, Switzerland, and the
Rosenheim University of Applied Sciences
in Germany, the English language syllabus
provides a number of core skills to learners,
around which they can explore and deﬁne
their own specialisms through participation
in real-world projects.
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“BFH has specialised in wood technology
for some 70 years,” explains Professor Heiko
Thoemen, course head for wood technology
in the institution’s Department of
Architecture, Wood and Civil Engineering.
“Originally conceived as a technical school,
it has evolved into its current role as a
university of applied science and, within the
wood industry, has gained renown. Our
latest masters course in the subjects seeks to
build on this success. Taught in English, the
syllabus is internationally accessible, and
designed to cater to a much wider base than
its former incarnations.”
Schooled at Rosenheim during their ﬁrst
semester, and Biel thereafter, students are
able to gain a core grounding in principal
aspects of wood technology. Modules
accord with the Bologna Process, designed
to
ensure
compatibility
between
international qualiﬁcations and standards,
and consider various aspects of wood and
the technology that reﬁnes it. Units offered

include scientiﬁc and engineering studies,
in addition to management, market
awareness and a number of electives that
allow the course to be tailored to meet
individual needs. Applicants must possess a
bachelor degree in wood technology or an
equivalent. They currently derive from a
variety of backgrounds, says Thoemen. “It’s
truly interdisciplinary,” he observes. “About
ﬁfty per cent of our students have a
background in wood science and
technology, whereas others are civil
engineers or have expertise in engineering
or related ﬁelds such as materials science.”
In their second semester, students begin to
focus on a particular area of interest,
pursuing
specialist
modules
and
participating in research or industrial
projects. The climax of the course, however,
is in the third semester, in which the students
undertake a project paper and master thesis
that applies their specialist knowledge to a
speciﬁc scenario and asks them to assess

61

how it should be solved. “We offer two
specialisations to students, which is essential
due to the complexity of the ﬁeld and the
various professions within it,” says Thoemen.
“Learners may want to gain expertise in
timber engineering, or instead specialise in
production processes and products.”
Focusing on engineering allows students to
gain knowledge in structural design,
building physics and aspects of construction,
whereas the other option exposes them to
state-of-the-art methodologies in material
innovations, and considers how the
respective production processes can be
managed, optimised and automated in
commercial environments.
Bern’s substantial research group –
equivalent to 100 full time-researchers – is
presently engaged in some 50 projects,
offering students a wealth of choice for
potential collaborations. “BFH is actually the
biggest research centre in Switzerland for
timber engineering and wood technology,
and also one of the largest institutes dedicated
to this ﬁeld in Europe,” says Thoemen. “This
is a great asset for our students, and helps
them to move ﬂuidly between the academic
and professional worlds.”
“Structurally, our proposition is unique,”
says Christa Gertiser, who is responsible for
coordinating the course. “All of our students
collaborate closely with researchers and are
integrated within this community. In this
respect, the programme has similarities to a
US graduate programme.” While the course
can be attended on a full or part time basis, it
also offers the rather novel option of allowing
participants to become employed as junior
researchers at the institute while continuing
with their studies in part time. “It’s a massive
beneﬁt for the programme that masters
students can become involved in these
initiatives,” says Thoemen. “Moreover, it’s a
win-win situation for the research
department, as they gain motivated, talented
junior researchers.” Should they wish to
begin a PhD course after attaining their
qualiﬁcation, students can also locate their
practical work at the institute, with academic
supervision provided by another educator.
The practical dimension of the course
grants learners access to the facilities of the
two hosting institutions, which include
several cutting-edge technologies. Those
focusing on production and logistics in the
wood industry are able to examine new ways
of improving product processing chains
using tools such as robots and 3D scanners,
which can be employed in two well-equipped
production cells. Once they embark upon
their selected projects, students in Biel are
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required to apply these skills in speciﬁc –
and sometimes exotic – contexts. “We
recently conducted a project in China, where
some of our architect and timber engineering
students designed a small house for a resort,
made from bamboo,” recalls Gertiser. “They
ﬂew there, investigated the local conditions,
and worked with the clients, face to face. The
structures will be assessed, and two will
eventually be built, with the students
participating. Each year we try to do
something interdisciplinary and a bit out of
the ordinary. It stimulates new ideas, and is
also a lot of fun!”
Many projects assume an international
focus, indicating the global demand for
skilled workers in wood. Several of the
institute’s current research objectives
involve developing new building materials
from by-products of other processes, which
include agricultural residues and, further
aﬁeld, coconut husks which can be
converted into panels.
“We hope that our syllabus will allow
graduates to assume leading positions in all
areas of the industry; as suppliers, buyers,
planners and managers, amongst many
other roles,” says Thoemen. Since launching
in 2009 with three students, the programme
has gradually increased in size, and currently
tutors 25 enrolled in Biel. “Although we’re
still a comparatively small programme, this
has in many ways beneﬁted us, as our
students provide direct feedback,” he says.
“It seems that they come to us because,
principally, they want to obtain close
involvement in a real-world project. We’ve
also begun to receive feedback from industry,
which is very encouraging. Employers whom
our students work with have been very
positive. In Switzerland and beyond, our
graduates have already begun to occupy key
positions in the market.”

AT A GLANCE
Project Information
Project Title:
Research-based higher education in
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Heiko Thoemen
Heiko Thoemen has been head
of the international Master Wood
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Society & Economy
The CultTour project, which came to an end in June 2014, focused on four speciﬁc sites in South East Europe
to develop sustainable tourist strategies for speciﬁc garden and open space attractions. This was successful
and now, by sharing the processes involved in developing those plans, other regions in Europe will also
beneﬁt. Harry O’Neill talks to Scott Eastman about the project

Sustainable tourism developed
through our garden heritage

Brukenthal Palace in Avrig, Romania
Harry O’Neill: Could you give me a brief
outline of the CultTour Project?
Scott Eastman: CultTour is a European
Union South East Europe Transnational
project funded within the framework of the
ETC (European Territorial Co-operation),
the South East Europe Programme (SEE)
and co-funded by ERDF (European Regional
Development Fund.
One of the things that makes it a little
different from other projects of this nature
is that we started with three academic
institutions on board – two in Austria and
one in Berlin. These universities looked at
four countries in South East Europe – in
Romania, Greece, Bulgaria and Italy – and
all of these sites are in areas that don’t
normally receive much attention in terms
of tourism. We didn’t want to focus on areas
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that were already popular tourist
destinations and not in need of help, but
instead on areas that all had something to
offer the tourist – natural beauty, interesting
history etc – but had somehow dropped off
the tourist map and were not being utilised
to their best potential.

s
s
s
s

The four sites we chose, therefore, were:
"RUKENTHAL 0ALACE IN !VRIG 2OMANIA
#ITY 0ARK IN !LEXANDROUPOLIS 'REECE
'ARDENS OF 0ERIPATO IN 4ARANTO )TALY
"ORUNA !REA IN 6ELIKO 4ARNOVO
Bulgaria

A common feature of the pilot sites used
in the project was that there was not
ENOUGH LOCAL EXPERTISE AT EACH TO HELP
develop the strategies needed to enhance

their tourism potential. So the project
allowed us to bring in people from the
different academic institutions, each with
different specialisms to look at what the
location was and what could be done to
enhance its potential, developing a
tourism strategy also taking into
consideration sustainability at an
economical, ecological and cultural level.
From this stand point, the idea was to
focus on open spaces, parks and garden
heritage and look at ways in which these
spaces could be re-vitalised and, perhaps
more importantly how that re-vitalisation
could then be used as a driver for tourism.
How the space could then become a focal
point for the city as a whole, both for those
living there and as a means to bring people
in from outside.
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So the idea was that each of the pilot
sites would develop a clear tourism
vision that would be discussed with the
responsible municipality and with the
local population, bringing in different
networks and small businesses. We
always wanted to reach a consensus
amongst these people in terms of
developing the sort of tourism they were
all comfortable with.
Of course, the immediate beneﬁt to the
pilot sites was to be an economic one – more
tourists boosts the local economy. The
purpose of the project was also to develop
transferable systems for this type of
regeneration, enabling a high level of
knowledge transfer that other sites in
Europe could follow. These systems focused
on sustainable tourism using marketing
activities, management planning as well as
urban and landscape management at a
municipal and regional level.

Boruna Area in Veliko Tarnovo, Bulgaria

“The idea was to focus
on open spaces, parks
and garden heritage
and look at ways in
which these spaces
could be revitalised”
HO: Can you give us an example of how
this approach worked at one of the sites?
SE: Well, in the case of Avrig in
Romania, it has a beautiful, baroque
palace with wonderful gardens, but they
had fallen into disrepair. So the project
looked at every aspect of this on the
ground – compiling a catalogue of
things like the condition of the trails,
the signs, the bathroom facilities, shops
on site etc. This provided a good base
from where we could look at where we
could take things – how can we plan for
the future from here, keeping the site’s
historic relevance but also make it more
attractive and usable for people?
Accessibility is a good example here.
When the baroque palace was built,
they didn’t care about issues like that,
but now we do have to factor things like
wheelchair
access
into
any
developments.
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We also wanted to look at enhancing the
VISITOR EXPERIENCE USING TECHNOLOGY n
using QR codes for smart phones, for
EXAMPLE n BUT ALL THE TIME KEEPING THE
palace’s character and traditions intact.
&ROM HERE WE WANTED TO EXPAND THE
appeal beyond the site itself, so we
wanted to look at ways of making it part
of the city’s or the region’s overall
tourist appeal.
In essence, the project used these tasks to
develop
transferable
strategies
for
developing tourist attractions from similar
areas anywhere in Europe.
HO: Can you explain some of the academic
aspects of the project?
SE: The project’s main focus was garden
and open-space heritage and developing
tourism strategies for these places that not
only preserved them and created cultural
value for them, but also developed

contemporary uses for them in terms of
their tourism potential. Naturally,
therefore, we needed to understand the
essence of these spaces, which is where
one of our Austrian partners Boku came
in. Boku, based in Vienna, is a university
specialising in gardening, studying
plants and their history. So they looked
at our sites from a horticultural viewpoint
– looking at the plants and trees that
were there, what would have been there
historically, what was planted in similar
sites in the region and how they may be
linked. This meant the gardens could be
revitalized in a way that kept their
historic value, we could explain the
relevance of the various plants and we
could potentially create tours of similar
gardens in the region.
Another academic partner is IMC Krems, a
UNIVERSITY ALSO IN 6IENNA DEALING WITH
hospitality and tourism. They looked at the
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Taranto

Alexandroupolis, Greece

sites in terms of the state of the buildings
and facilities, but they also developed the
idea of creating some sort of hospitality
school, that trains students beyond high
school in things like being good waiters,
good hotel managers. We don’t have such a
school in Romania. So one of the goals that
emerged was to raise service levels at the
SITES TO ENHANCE THE VISITOR EXPERIENCE AND
to formalise that process.
The University of Technology in Berlin
was also integral to the project. Their
Department for Landscape Architecture
and Environmental Planning (ILAUP) is
responsible for the education of landscape
architects,
landscape
planners
and
ecologists and so they looked at the
buildings themselves in our pilot sites,
reviewing the history, the current state and
then planning for the future.
As well as these studies into the
GARDENS BUILDINGS AND THE EXISITING
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facilities, each site was assessed in terms
of its regional appeal and related
attractions. In the case of Avrig, for
EXAMPLE WE LISTED  DIFFERENT STRENGTHS
that the region had in terms of attracting
tourists – it’s near a mountain, near a
river, there are good supplies of organic
food etc. We wanted to identify reasons
why people would visit an area off the
main tourism route, what would make it
an interesting place for people to visit –
and then look at what needs to be done to
IMPROVE THE VISITOR EXPERIENCE WHEN
people get there.
HO: With the project ending, what have
been the main success stories and how can
others beneﬁt?
SE: The project has produced detailed
feasibility studies for our pilot sites, with
design plans for the development of the
gardens and open spaces studied. We have

also developed garden tourist routes for
the partner countries of Bulgaria, Italy,
Romania and Greece and the travel routes
will be publicised widely to attract
tourists to the area by clearly outlining
the attractions available.
Meanwhile, the research traced current
trends of regional development in theory
and practice literature, detecting a shift
towards strategic spatial planning as the
contemporary answer to the socioeconomic and spatial challenges within
the European Union. These results and
ﬁndings will be further elaborated as
recommendations for all those involved
in developing tourist sites in similar
areas on a national, regional and local
level. Lessons learnt from the projects
and the processes followed can then be
applied to a wide variety of areas and the
economic beneﬁts of sustainable tourism
can be shared.

+
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Energy
Hydrogen as a clean energy carrier has great potential to help ﬁght carbon dioxide emissions, reduce
dependence on hydrocarbons, increase renewable energy penetration and contribute to economic growth.
The ELYGRID project has been helping to reduce the cost of hydrogen produced via electrolysis coupled to
wind turbines, focusing on megawatt size alkaline electrolysers

Picture of the Type S-556 electrolyser of the company IHT

Reducing the cost of hydrogen production
An unavoidable feature of renewable
energy sources such as solar and wind is
that electricity generation cannot be fully
forecasted and does not usually coincide
with the demand curve. As penetration of
renewable energies increases, grid code
requirements have become more strict, and
not only do they ﬁnd deviations from
predictions but also they are more
demanding of the reactive behaviour of
wind farms during faulty scenarios such as
voltage dips. Hence, a way to store energy is
often needed when the percentage of
renewable electricity share is high in order
to help manage the grid.
Enabling a certain amount of storage
capacity within wind farms would help to
reduce the gap between generation and
66

demand curve, as well as damping abrupt
variations in wind power generation.
Various possibilities exist for the storage of
electricity, such as pumping by means of
hydro power plants, batteries, compressed
air energy storage (CAES), ﬂywheels, and
hydrogen. Among these, pumping is the
most frequently used. Batteries are also
used, but their size requirements are a
costly drawback. Hydrogen constitutes a
potential storage technology, both for
round-trip electricity production and for
co-production of hydrogen as an alternative
fuel. This option, however, relies completely
on robust and cost-efﬁcient electrolyser
technology at the megawatt scale.
The ELYGRID Project aims to reduce the
total cost of hydrogen produced via

electrolysis powered by wind turbines by
improving efﬁciency and reducing the total
cost of ownership. Efforts will be focused on
three different areas: cell level, power
electronics and the balance of plant (BOP).
Additionally, a megawatt scalable prototype
stack will be tested in a facility that can
couple the unit to renewable energies.
The project will also outline the blueprints
for building a high-pressure electrolyser in
the range of 6 MW/unit, with an overall
efﬁciency of around 80 per cent HHV. It is
expected that the project will bring about a
25 per cent cost reduction and a 20 per cent
reduction in electrical operation cost.
A new cell topology has been developed
with better efﬁciency and working at higher
current densities. By using this, more
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hydrogen per unit can be produced,
decreasing the total cost of the hydrogen
produced. As well as this, the new cell
topology shows better values of efﬁciency
and therefore will improve the value of
operation costs.
To increase electrical efﬁciency, new
power electronics have been designed,
based on IGBTs with the capability of
working properly and with good efﬁciency
coupled to renewable energy sources. This
will improve efﬁciency during operation
and therefore decrease the operation costs.
A new BOP has been designed which
includes all the components of a MW
electrolyser in the same container. It will
decrease costs during the erection and
commissioning of the electrolyser and will
therefore provide a more competitive unit.
A new control system has also been
validated in order to work properly
alongside renewable energy.

the beginning of the project. A life cycle
assessment (LCA) has also been done,
showing that the new technology is not
harmful in terms of greenhouse gases and
SOx and NOx gases.
The Fuel Cells and Hydrogen Joint
Undertaking (FCH-JU) is a unique public
private partnership supporting research
activities in fuel cell and hydrogen energy
technologies in Europe. Its stated objectives
are to reduce production cost of fuel cell
systems, increase electrical efﬁciency of
the cells, improve efﬁciency of hydrogen
production and demonstrate the feasibility
of using hydrogen to support the integration
of renewable energy sources into energy
systems. The ELYGRID project, which is
supported by the FCH-JU under the grant
agreement No. 278824, has managed to
make progress in all of these categories,
with the design of a unit capacity of 2.98
tonne/day, 70 per cent stack efﬁciency and

“To increase electrical efﬁciency, new power electronics
have been designed, based on IGBTs with the capability of
working properly and with good efﬁciency coupled to
renewable energy sources”
Field-testing has been carried out with
successful results. The main goal was to test
the standard market sized electrolyser (1600
mm of membrane diameter) in order to pave
the way for future commercialisation. The
electrolyser has been working properly at
double current density showing good values
of V/cell and gas purities.
Much work has been carried out in order
to aid market preparation and dissemination.
The Regulation Code and Standards (RCS) to
put an electrolyser in the market have been
analysed. A cost assessment has been done,
showing an overall cost reduction of 25 per
cent in comparison with the technology at

a cost of less than the objective deﬁned by
the FCH-JU in 2020 of €2M/(tonne/day)
The project has helped create an
electrolyser that could potentially have the
capacity to produce a high amount of
hydrogen at a very competitive price,
enabling it to compete with the hydrogen
produced by steam reforming from natural
gas. The future steps for the ELYGRID will
be to validate this technology in a megawatt
demo project for potential end-users
(utilities, gas network operators etc.) and to
develop new business models in order to
make proﬁt with the operation of multi
megawatt electrolysers.
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Commissariat à l’Energie Atomique
et aux Energies Alternatives (CEA).

+

AT A GLANCE

MAIN CONTACT

www.projectsmagazine.eu.com

Pablo Marcuello

Contact:

Pablo Marcuello has worked as project
manager since 2011 in the Department
of Hydrogen Production by Renewable
Energy Sources in charge of different
projects related to this topic. He has been
the coordinator of ELYGRID project and has
been actively involved in others project
related to alkaline electrolysers topic.

Tel: +34974215258
Email: pmarcuello@hidrogenoaragon.org
Web: www.elygrid.com
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ICT
The way we share information is changing dramatically, and has been since the advent of the internet.
However, with this increase in the availability of information comes an increased risk in how the content
is used. The CAPER project aims to provide a platform for monitoring illegal usage whilst maintaining
the security and privacy of users

Monitoring illegal internet usage
International
governments and
associated law enforcement agencies (LEAs)
are becoming more and more aware that the
internet can be used to not only help
criminals organise their activities, but also
to provide analytical support for the
targeting of potential victims. At the same
time, they are conscious that the rapid
expansion in information available and
methods of communication has meant that
the traditional manual monitoring of
content is becoming less logistically and
ﬁnancially feasible.
Felipe Melero and his colleagues are
working on the European Commission’s
Collaborative information Acquisition
Processing Exploitation and Reporting
(CAPER) project, which combines internetbased technology research with the
exploration of related legal, ethical and
societal issues in an attempt to provide a
platform for monitoring illegal usage whilst
maintaining the security and privacy of
condoned users. “It is noticeable that
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organised crime is deeply reliant on the
internet and ICT as a means not only of
communication, but also of gathering
information to be used for criminal means
or with criminal intent,” says Melero.
While a signiﬁcant rise in the amount of
content being uploaded to the internet has
increased the overall potential for effective
data exploitation, it has also led to increased
difﬁculty in identifying which data may be
useful. Add to this a boost in the types of
media through which information may be
communicated, e.g. audio, video, voice,
image, as well as a world’s worth of different
languages, and locating information of any
meaning becomes no mean feat. “As a
summary, the main goal is to provide the
LEAs an OSINT (Open Source Intelligence)
platform to prevent organised criminals
leveraging the capture of the widest range
of information types and open sources,”
explains Melero.
CAPER have recognised that these
developments in the way information is

shared mean that a prioritisation of OSINT
gathering methods is required. The project
has worked to provide LEAs with a platform
that is not limited by the type of information
sought, or the media through which it is
conveyed, and a platform that can even be
used to ﬁnd clues missed in existing
information systems. A prime example of
the potential power of this platform is its
ability to browse, using set keywords and
search terms, social media and open sources
of information for anything connected to a
speciﬁc crime, and consequently provide
assistance in identifying the perpetrators of
the crime.
The work conducted by CAPER is split
into different work packages, covering
various different areas of relevance to the
development of the OSINT platform. The
primary work packages deal with the
technical conception and development of
the platform, the intermediary packages
concentrate on the ethical implications,
and the ﬁnal packages prioritise the
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“Speciﬁc technologies in the area of the
linguistic analysis and information extraction
from image and video provide LEAs with a
powerful tool when facing big amounts of
data coming from the web,” he says.
Melero explains that the platform takes a
‘neutral’ approach to dealing with languages,
meaning that there is a common set of
information gathered independent of
language, allowing the unbiased use and
interpretation of the data. Furthermore, the
pre-deﬁned data sets signify that the platform
can be adapted for use in any language,
greatly increasing its international appeal.
The technological advances are not the
only beneﬁts of the CAPER project’s efforts
however. Melero believes that the privacy of
lawful users of the internet will also be
impacted upon positively. The legal and
ethical elements of the programme will
continue to research the statutory and moral
issues concerned with monitoring internet
usage, and how the software being developed
can assist LEAs in the implementation of
data security laws. He also believes that the
project will help the public to foster more
trust in the activities of participating
governments, as the use of CAPER
technology would allow the safe storing and
controlled usage of the data gathered, paying
special attention to data protection.

application of the platform and the usage of
intelligence gathered.
The principal aim for the technical
packages has focused upon constructing a
platform that can cope with the multitude of
different types of media employed by
internet communicators. The ﬁrst step was to
decide upon the architecture and scope of
the platform, with many state-of-the-art
technologies
being
considered.
The
developers eventually decided upon the use
of Service-Oriented Architecture (SOA), a
software design approach that uses a
combination of different software types to
provide a platform that displays all of the
capabilities of its combined components.
The next step was to optimise the technology
available to provide the service of each
separate application, i.e. to analyse each
different type of media. Signiﬁcant advances
have been recorded for each type of
technology, but Melero is keen to point out
that it is the more complex media in which the
major progressions have been observed.
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“Organised crime is deeply
reliant on the internet and
ICT as a means not only
of communication, but
also of gathering
information to be used
for criminal means”
The potential of the prototype that the
project is now testing is clear, as demonstrated
by its capacity for identifying unlawful open
source and social media usage, and its ability
to be run with numerous different languages.
Melero and his colleagues are mindful that
the only thing limiting the full realisation of
this potential is the limited number of LEAs
involved. More involvement from an
increased set of LEAs, combined with the
team’s
client-centric
approach
and
propensity
for
adaptability,
would
undoubtedly allow for the continued
development that the project is hoping for.
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ICT
Disastrous events such as ﬁres, ﬂoods and earthquakes can strike without warning at any time, causing widespread
destruction and loss of life. Agents who have to deal with the devastation of such events have to be thoroughly
prepared to have any chance of helping to mitigate the damage caused by them. The ELITE project aims to
facilitate this by creating an online community of relevant stakeholders where users can share their experiences

ELITE:
Elicit to Learn
Crucial PostCrisis Lessons
Learning lessons from others who have
experienced similar situations is probably
the most important step that people
involved with crisis management can
take to ensure that they are not left ﬂatfooted when they are needed most. In the
wake of one of these events, crisis
managers and ﬁrst-responders analyse
the actions they have taken, looking at
what worked well and what did not. This
is then turned into a report that highlights
the most important lessons learned. At
present, however, there is no real platform
that facilitates the sharing of this
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knowledge. Vital information is thus not
being transferred to the people who need
it most, which can lead to the same
mistakes being made over and over again.
The ELITE project

The ELITE project is an eighteen-month
FP7-funded project that has been working
to bridge this communication gap. Its
main aim has been ﬁrstly to create a
community of practice (ELITE CoP) in
order build trust among stakeholders, and
secondly to create the ELITE living
document. The ELITE living document is

a web solution that comprises a repository
of lessons learned and best practices from
disasters such as forest ﬁres, earthquakes
and ﬂoods, as well as those that are
common across these disaster types. The
ELITE living document is maintained
according to a ‘wiki’ philosophy by the
ELITE CoP, guaranteeing the continuous
update of information.
Technology is currently highly efﬁcient
at collecting data, but processing this
data into knowledge that can be
transferred to others is still a human
process. There is a signiﬁcant amount of
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ELITE CoP
technology that supports capturing and
sharing real time information about the
evolution of a crisis, but developing
critical reports on what was done to
improve future preparation and response
should still be done by knowledgeable
people. The ELITE project is not only
about developing technologies, but also
about developing a community of practice
where knowledge can be created, shared
and criticised. After the project, the
community will own the tools and
methods needed to implement an efﬁcient
learning and sharing process.
The community of practice and living document

To begin the process of creating the ELITE
CoP, a number of workshops were held
which brought together stakeholders from
a wide variety of backgrounds. First
responders, policy makers, critical
infrastructure managers, volunteers and
civil protection bodies will all eventually
use the living document. Some of these
users will be looking for operational
knowledge, while others will want more
strategic advice, and so it was important
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that the diversity of goals and interests
was considered from the start.
The ﬁrst three of these workshops were
focused on ﬁres, ﬂoods and earthquakes
respectively. Each of these was designed to
bring people within these communities
together to discuss the requirements that
they believed were needed for the living

www.elite-eu.org/wiki/ the ELITE living
document provides its members with
access to all of the information uploaded
onto it. It provides an easy-to-use search
function that allows the user to select
several search criteria from pre-deﬁned
lists, as well as the ability to rate, comment
on and discuss speciﬁc documents to

“Technology is currently highly efﬁcient at
collecting data, but processing this data into
knowledge that can be transferred to others
is still a human process”
document to be an effective tool. As well as
this, the workshops provided information
to the project partners about how these
people tend to learn from previous events,
as well as what the main problems are
when trying to solve issues in a crisis.
After these initial workshops, the living
document was developed. Available at

provide feedback and further information
for other users. The fourth and ﬁnal
workshop was then held, which was
focused on a table-top exercise prepared
by the ELITE partners. Its aim was to
ensure that the living document was a
workable tool, as well as to reduce any
issues that people might have with it.
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ELITE third workshop participants (Austria)

AT A GLANCE
Project Information
Project Title:
ELITE: Elicit to Learn Crucial Post-Crisis Lessons
Project Objective:
The objective of the ELITE project
is to improve European emergency
preparedness, response and recovery from
disasters. For that purpose, a Community
of Practice in crisis management has been
established, and a living document has
been also developed to facilitate the sharing
of lessons learned and disaster knowledge.
Project Duration and Timing:
Duration: 18 months
Date: 01/01/2013 to 30/06/2014
Project Funding:
“This project has received funding from
the European Union’s Seventh Framework
Programme for research, technological
development and demonstration under
grant agreement no 312497”.

ELITE fourth workshop participants (Germany)

Providing a trusted environment

The key success factors of the learning and
sharing process are more social than
technical. The community needs a trusted
environment to learn and share effectively,
and the ELITE project has succeeded in this
respect by building a seminal community
that could launch the learning and sharing
process and help to bring together disparate
stakeholders into a tight-knit community.
Two main limitations to the learning and
sharing process are conﬁdentiality and
public recognition of mistakes. There is some
information that should stay conﬁdential,
and the community should ensure that
publicly shared information does not include
conﬁdential data. In addition, lessons
learned should be written in a positive style,
as the objective of their publication is
learning and not pursuing potential
responsible agents of past mistakes.
In the end, it will be up to those within the
ELITE community to ensure that the web
tool remains active and displays the most
pertinent information in an organised and
clear manner. The only valuable approach is
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“from practitioners to practitioners
through practitioners”, and it is thus the
community itself that is the only entity
capable of ensuring that the tools
developed within the ELITE project
remain useful to all involved.

Project Partners:
t University of Navarra (TECNUN)
(Coordinator)
t Norwegian Defence Research
Establishment
t Gjøvik University College
t Research institute of the red cross
t I.S.A.R. German International Search
and Rescue
t Thales SA
t The Main School of Fire Service
t Department of Earth and Environment
of the National Research Council
t ANCI Umbria
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Looking to the future

The ﬁnal conference, titled “ELITE
International Scientiﬁc Conference on
best practices and lessons learned from
natural disasters” was focused on four
topics. These were the main challenges
and problems in natural disasters,
management issues during preparation,
response and recovery, learning from
crisis to crisis, and ﬁnally establishing
effective communication channels and
avoiding breakdown in communication.
It was agreed that the project has
succeeded in fulﬁlling its objectives by
creating an embryonic community of
multidisciplinary
users,
collecting
valuable initial data and developing the
tools that will help to facilitate an efﬁcient
learning and sharing process.

Jose Mari Sarriegi, Industrial Engineering
PhD (Tecnun 1999) is Information Systems,
and Modelling and Simulation professor
at Tecnun. His research interests include
security and knowledge management,
and complex systems modelling. He has
led several research projects and has
coordinated SEMPOC and ELITE European
projects. He has published in journals and
conference proceedings.
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Tel: +34 943 219 877
Email: coordinator@elite-eu.org
Web: www.elite-eu.org
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Transport
Intelligent Transport Systems (ITS) are integral to the functionality of transport networks across the
globe. However, numerous barriers exist which create difﬁculties in commercialising technologies which
could enhance the sector. To streamline their implementation, a European project has analysed relevant
innovation chains and, based on its ﬁndings, launched a network which can support future development

Understanding how to market
intelligent transport systems
Although

numerous
ingenious
products are released as ﬂedglings into
the market place, not all of them take off.
Thus, to capitalise on their discoveries,
researchers need to shrewdly understand
and utilise ‘market forces’ to give their
creations the best opportunities of
success. A recent European project,
T-TRANS, applies this ethos to the ﬁeld of
Intelligent Transport Systems (ITS) – a
sector that utilises high-tech computer
based systems to enhance efﬁciency and
costs, and perhaps even to change the
business and culture of transport itself.

“We discovered this opportunity as we
began to appreciate how IT can impact on
different, widely used forms of transport –
road, sea, air and rail – in an inter-modal
way,” says Xavier Leal, the project’s
coordinator and a research development
manager based at the Universitat Autonoma
de Barcelona. Scheduled to conclude in
November 2014, the two year EU-funded
venture aims to better understand, and
ultimately mitigate, some of the difﬁculties
encountered
when
attempting
to
commercialise technology and innovations
throughout this challenging marketplace.

“There is a major modal fragmentation in
the ITS landscape at European level, despite
the high potentiality we identiﬁed for these
types of solutions,” observes Leal. “It was
difﬁcult to obtain a comprehensive body of
knowledge on many important facets of the
ﬁeld, and we perceived that current
interdependencies between stakeholders
could be enhanced as true synergies These
factors could contribute to overcome
present market barriers, which inhibit the
introduction of new ITS.”
To challenge the status quo, asserts Leal,
will require adaptation from the whole

“By looking at differences in process between
the US and EU, we’ve been able to summarise
how state-of-the-art ITS enters and
operates in various transport domains”
sector. To provide a catalyst for this change,
the T-TRANS project consortium, comprised
of
international
higher
education
institutions and private companies
operating transversally in the transport
area, decided to focus on the innovation
mechanisms
which
inﬂuenced
ITS
proliferation, and helped to determine the
success of new technologies and
applications. The project has adopted a
truly holistic approach for assessing the
commercialisation patterns of research and
new technologies regarding ITS.
In order to analyse the interactions of all
actors involved in the “innovation chain”
which brings new products to the market,
the researchers decided to concentrate on
four case studies that examined
contemporary ITS topics in all modes of
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transport, such as the ‘Smart grid’,
‘Intelligent transport units’, ‘Rail networks’
and ‘Revenue management technologies for
freight transport’. Data gathered on these
technologies and applications was then
used to assess critical phases of the
innovation process.
“The ﬁrst stage of the project allowed
our team to obtain a clearer view of the
current state of EU transport research,”
says Leal. “By looking at differences in
process between the US and EU, we’ve
been able to summarise how state-of-theart ITS enters and operates in various
transport domains. One of the helpful
deliverables we have produced to
disseminate this knowledge is a synthetic,
technological map for ITS, which
comprises the second stage of the project.
This was quite difﬁcult, as there were no
clear precursors or ontology for it when we
began our research.” This technological
map has been essential for performing the
project core activity of understanding
market drivers for transport innovation in
order to accelerate the market penetration
of innovations related to ITS. T-TRANS
has clearly delineated the key phases of
the commercialisation process, and
ultimately offered models to more
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effectively support the launching of
innovations into the market. Analyses of
the key factors that help to govern the
success of ITS innovations have been
supplied, alongside illustrations of the
various channels and options available to
applications entering the marketplace.
A third objective of the project – and one
which may help ensure its legacy – is to
launch an ITS innovation network. “One
of the initial commitments of T-TRANS
was to focus on speciﬁc regions in Europe,
which had weaker support for transport
innovation initiatives,” explains Leal.
“Because of this, we focused our efforts on
creating pilot multi-stakeholder schemes
in Galicia, northern Spain, Latvia, and in
central Macedonian Greece.” Involving a
variety of stakeholders but essentially
aimed at SMEs, these local hubs have
strengthened the innovation chain
through the analysis of both the already
operating innovation support networks
and the capabilities of end users to access
the potential business opportunities.
“This has been quite a success for us.
Our aim was to reach end-users and SMEs
during the project implementation and
the networks’ collective dialogues have
been key outcomes of the project,” reports
Leal. “The associations we’ve founded
have provided us with valuable feedback,
and allowed us to think about how to
create a fully operative ITS network
aimed at maximising the opportunities of
transport innovations at a wider European
level in future.”
A succeeding project to continue the
team’s work has not yet been initiated, but
T-TRANS’s coordinator is optimistic that
the group can ﬁnd new opportunities to
maximise the ﬁndings of the project in a
sustainable way. “One way of allowing the
project’s
conclusions
to
proliferate
independently is envisaged to be through
setting an open innovation platform around
the existing T-TRANS network in which
end users could be involved in the
development
of
new
applications,
integrating engineers, designers, providers,
manufacturers and if needed other
collaborators such as universities,” says
Leal. “We are not looking for public funding,
in principal, though it might be needed in
an initial stage to set the backbone of the
platform operation and create the necessary
trust amongst the involved actors.”
If such a route can be secured, then
T-TRANS could provide a useful vehicle to
drive forward the next generation of ITS
solutions.
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Transport
Despite a number of recent research and regional cooperation projects aimed at providing innovation
and efﬁciency for the daily operations of key actors in Mediterranean transport and supply chains, the
introduction of these ﬁndings has been slow. OPTIMIZEMED aims to capitalise on the experiences gained in
these projects in order to develop smarter and greener governance of the area

Bringing best-practice
to the Mediterranean
Eighteen countries have a coast on the
Mediterranean Sea, a closed basin busy
with maritime trafﬁc in cargo imports
and exports, tourism and ﬁshing, to name
a few. It is paramount, therefore, that this
bustling network of transportation across
the Mediterranean runs as efﬁciently as
possible and that this smoothness is
maintained beyond the port.
Congestion, low levels of intermodality
and risk prevention are all issues on land
and sea for every Mediterranean territory.
According to Mr. Pablo Palomo, head of the
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Department of Studies in FEPORTS (Port
Institute for Studies and Cooperation in the
Valencian Region), solving these problems
requires interventions at national and
regional levels. Transnational coordination
is needed to make the Mediterranean Sea
into a competitive intermodal transport
platform able to attract and efﬁciently
serve the needs of international trade and
regional development.
Projects dedicated to these challenges
have been implemented in the past in the
context of territorial cooperation and

regional development programmes, with a
number of proven successes. However,
when these projects end, their results (ICT
solutions, communication protocols, data,
methodologies and practices) often become
obsolete or of limited use. Dr Georgia
Aifadopoulou, a principle researcher of the
Hellenic Institute of Transport in Centre for
Research and Technology Hellas’ (CERTH/
HIT), claims that migration and generalised
use of these project’s results is heavily
constrained by the lack of resources and
cooperation in the area, as well as
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limitations related to the delivered solutions
interoperability of the results.
OPTIMIZEMED
(Optimising
and
profiting best practices in the Med area
on foreign trade, intermodal transport
and maritime safety) aims to capitalise
on the results of previous projects in
order to integrate new strategic
initiatives and enhance the value of the
Mediterranean Sea in the international
opening of European markets, ultimately
aiming for a more efficient, cost-

advanced geographic information systems
(GIS) tools that allow insights into every
facet
of
transport
across
the
Mediterranean, be it the type of cargo,
costs, emissions or accidents.
Data on this scale is a burden to
harmonise, analyse and update under such
time constraints and, inevitably, not all
the results from the previous projects can
be integrated. However, despite the tight
timeframe,
the
team
behind
OPTIMIZEMED
have
considerable

“Usually, innovative cooperation projects
have a duration of 30 to 36 months. In this
case we have only 18”
effective and environmentally friendly
form of Mediterranean territorial
governance in the domain of maritime
and intermodal transport.
Co-funded by the EU’s MED Programme
to a total of more than €1m, OPTIMIZEMED
seeks to deliver results that live on beyond
the project’s budgeted lifespan. Having
already participated in various projects
within the MED Programme concerning
interregional cooperation, FEPORTS is
ideally suited to coordinate the project.
With eleven partners from ﬁve different
countries participating in the project
activities, OPTIMIZEMED is not without
its difﬁculties. It is the ﬁrst capitalisation
initiative on this scale to come out of the
MED Programme. Attempting to draw the
fragmented information of seven earlier
projects together to deliver a uniﬁed web
service that enhances foreign trade,
intermodal transport and maritime safety
in the Mediterranean area is a hugely
ambitious
undertaking
on
an
organisational level alone. But adding to
the challenge is OPTIMIZEMED’s rather
short implementation period. “Usually,
innovative cooperation projects have a
duration of 30 to 36 months. In this case
we have only 18,” says Palomo, the
project’s coordinator.
From the seven projects being capitalised
(BACKGROUNDS,
LOSAMEDCHEM,
MEMO, PORTA, SECUR MED PLUS,
TERCONMED and TRANSit), important
information and services have been
generated regarding supply chains
operation, port activities and maritime
safety, as well as the development of
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experience in managing and capitalising
European projects in the ﬁeld of port and
sea logistics. Already, methodologies,
tools and data collected from the previous
projects have been mapped, databases
updated and enriched, and an observatory
exploiting historic data and dynamic
information from public and private
stakeholders is at its completion phase.
“The OPTIMIZEMED observatory enables
the calculation of key performance
indicators (KPIs) for the main ports of the
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Mediterranean, and provides added value
information to stakeholders of the
transport and logistics industry by
integrating
services developed
in
previous projects for supporting the
strategic and operational planning of
maritime based freight transport. “The
idea is to make the consignees of the
area, as well as other stakeholders, users
of the OPTIMIZEMED observatory. We
want to provide them with information
about the competitive advantages of the
ports within the area, as well as answers
to commonly asked questions when they
decide on transport options for selecting
efﬁcient ports and transport services,”
says Aifadopoulou. “Now we enter the
most important phase, when the platform
will be made available and presented to
the stakeholders,” states Palomo.
OPTIMIZEMED aims not only to improve
the ICT tools developed in earlier projects,
but also to combine their functions into a

intermodal transportation choices that
the e-platform offers. “With the option
of routes that are the most monetarily
and environmentally cost effective,
smoother operations may be achieved
allowing for port development that
increases competitiveness in the
Mediterranean and reduces the reliance
on Northern Europe,” says Aifadopoulou.
By decreasing congestion on the
highways around the biggest ports in
Belgium, Netherlands, France and
Germany, the sustainability of transport
will increase and beneﬁt the opening of
European markets. In addition to this, by
optimising the methodologies for
improving maritime risk prevention, the
e-platform is expected to help reduce the
occurrence
of
accidents
and
environmental incidents at sea.
The issues that OPTIMIZEMED aims to
address are problems faced by many
countries in the Mediterranean. Having
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simple and cohesive e-platform that can
be used by logistic and supply-chain
stakeholders in their daily operations. As
information on railway and maritime
services are frequently disseminated
through different sources, an e-platform
that integrates all transport scenarios
across the Mediterranean region would be
a huge beneﬁt to its users. “This
concentration,” Palomo explains, “will
help greatly in deciding on the best option
to make shipments between different
points in Mediterranean countries.”
At its most basic, the e-platform has been
conceived to improve the logistics chain,
which in turn affects a wide range of
related areas. Comprising around ﬁfteen
per cent of the cost of products, a better
functioning logistics chain will reduce
that cost and the global cost of products
along with it, therefore increasing the
region’s export possibilities. At the same
time, ports in the Mediterranean region
that are considered to be inefﬁcient will
beneﬁt from the improvements in
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driven the development of the project’s
ideas and activities, it is essential that
successful transnational collaboration
between the partners involved remains
at its heart. Only in this way can it
generate common strategies that go
beyond the development of regressive
isolated actions.
Though it may be too soon to say what
the
future
has
in
store
for
OPTIMIZEMED, considerable effort is
being spent on securing its longevity.
“Currently, we are working on an easy
way to update it in order to maintain its
capabilities. The response of the
stakeholders is going to be crucial,”
says Palomo. Due for presentation at the
“OPTIMIZEMED Capitalisation Week”
in early November, public and private
stakeholders will experience the
e-platform for the ﬁrst time. Until then,
Palomo and the eleven partners behind
OPTIMIZEMED are keeping a close eye
on its development and continually
working out how it can be improved.

Pablo Palomo
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Biology Biotech
One of the best systems for storing grain is in sealed anaerobic conditions. Although this system works well, it can
go wrong when the container breaks and oxygen is allowed into the system. To make this system more secure,
researchers from the Swedish University of Agricultural Sciences have been working on a system that utilises a
speciﬁc strain of yeast to greatly improve the resilience of harvested crops to moulds and Enterobacteriaceae.

Improving crop resilience using
yeast strain
Wickerhamomyces anomalus (formerly
known as Pichia anomala and Hansenula
anomala) was ﬁrst identiﬁed as a possible
bio-control agent by complete chance,
when researchers noticed that one
particular silo of grain did not have any
mould on it at all. After closer inspection
of the grain, they noticed a multitude of
tiny white dots growing all over it, and so
took a sample of the mysterious substance
to isolate and sequence in the lab.

Subsequent analysis has shown that the
yeast was producing large quantities of a
substance, ethyl acetate, which inhibits
the growth of moulds. “A number of my
colleagues tried to distinguish why W.
anomalus inhibits mould growth, looking
at competition for nutrients and
competition of space among other things,”
says Olstorpe. It was concluded that ethyl
acetate is the substance responsible for
mould growth reduction. W. anomalus

produces a lot more of it than other strains
of yeast tested, and it works a lot better
than them as a bio-control organism.
However it is still unknown which
mechanism that lies behind the reduction of
Enterobacteriaceae as the reduction process
differ greatly compared to mould reduction.
This useful property has led to the
development of a grain storage system
which could cut the energy intensive
process of drying out of the equation.

“In Africa, the storage of
grain is a real issue. As
someone once put it, the
hard part isn’t producing
enough food – it’s
storing it long enough
for it to be used”

www.projectsmagazine.eu.com

79

AT A GLANCE
Project Information
Project Title:
Part I, Secure access to provisions
by improving food/feed hygiene
and nutritional aspects through
sustainable biopreservation of
cereal grain.
Part II, Secure and sustainable
cereal storage for small-holding
farmers based on biopreservation
and nutritional improvement by
microorganisms.

Major concerns regarding mycotoxins in sub-Saharan Africa
Storage trial with locally produced maize inoculated with
biocontrol yeast Wickerhamomyces anomalus
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Planning
Part II, Swedish International
Development Cooperation Agency

When Olstorpe began work on her PhD,
she started working on a larger scale,
carrying out trials in farms to ensure that
everything would work in a bigger
system. “It is really quite a simple
process,” explains Olstorpe. “You take the
grain, or whatever it is that you wish to
preserve, and you inoculate it with yeasts
before placing it in the storage system.
There is then no need to even dry the
grain, so it can be put into storage straight
from the ﬁeld while still quite wet.
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Initial trials in Sweden have been a
success and, along with the help of
Swedish company Jästbolaget, Olstorpe is
now trying to develop the system into a
large scale publicly available product.
The system has also been tested in
tropical regions. “In Africa, the storage of
grain is a real issue. As someone once put
it, the hard part isn’t producing enough
food – it’s storing it long enough for it to
be used. With some areas having two
rainy seasons a year, the air is often so

moist that this alone can propagate the
growth of moulds on the grain.
“The drying process is also quite
different in Africa. Rather than being on
a large scale, it tends to be done by
individuals, who hang whatever they
want to dry on the ceiling and then burn
ﬁrewood and other materials underneath
it, which can introduce all sorts of toxins”
explains Olstorpe. “That is why it would
be very useful if it was possible to store
the grain safely without having to dry it.
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The discovery of this protein richness
persuaded the researchers to start
growing the yeast as a standalone
product, and trials for use as a protein
source for ﬁsh farms have begun. “The
ﬁsh market is very interested in reducing
the need to use ﬁsh meal in ﬁsh feed. Fish
prices are rising and there are not plenty
of ﬁsh in the sea left to feed the other ﬁsh,
and we have thus had a lot of positive
feedback from ﬁsh food producers in
terms of the idea of a yeast meal.”

“While working on the
biocontrol product, we
realised that it actually
had much higher
protein content than
any of the other yeasts
we had looked at”
Olstorpe Field work in Cameroon
“We are now working on a project in
Cameroon, carrying out pilots of the
system to see if it can work effectively. We
want to teach people to maintain their own
cultures of the yeast, so they can use it as
and when it is needed.”
Being
a
naturally
occurring
microorganism, W. anomalus is generally
regarded as safe to humans, and
numerous papers from around the world
have been written about it. As well as
working as a bio-control organism, it has
also been recorded as having high levels
of enzymatic activity against phytate
present in grains, causing it to liberate
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phosphorus which can then be absorbed
by humans or animals rather than leak
into
water
environments
causing
eutrophication. But perhaps even more
interesting is the discovery made by
Olstorpe and her colleagues while
studying this yeast.
“While working on the biocontrol
product, we realised that it actually had
much higher protein content than any of
the other yeasts we had looked at,” says
Olstorpe. “It thus has the potential to be
an excellent single cell protein source,
and also adds nutritional value to the
grain that we put it in.”

Despite the plethora of beneﬁcial
attributes
associated
with
the
microorganism, development of it as a
product has not been without its problems.
“One drawback we have encountered is
that we have found it quite hard to grow
on a large scale. It has worked ﬁne at a
laboratory scale and in pilots, but as soon
as we have tried to grow it on a larger
scale we have encountered some
problems,” explains Olstorpe. “However,
this is more of a technical problem and is
not something we cannot overcome.”
In a world where resources are becoming
scarcer and the cost of wasting them is
getting higher, the potential of this
microorganism is huge. It is surely
innovations such as these that we need to
invest in for a better future.

Matilda Olstorpe
Olstorpe is Associate Professor in microbiology
with a specialisation in animal fodder microbiology.
She has expertise in bioprocessing and biological
storage of animal feed and extensive experience in
the development of environmentally-friendly and
sustainable protein feed material for monogastric
animals via microbial transformation of residues.
She is an innovator and entrepreneur with expertise
in how research is converted to products on a
commercial market. CEO at Vegafish and MicProS.
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Health
Tuberculosis (TB) is a major burden for public health that has been aggravated by the development and spread of
multi-drug-resistant strains in recent years. ORCHID, a global consortium comprised of academic and industrial
specialists has undertaken a four-year project to join efforts towards the development of new medicines to treat
drug-resistant TB. The synergism of resources and expertise between the different groups has accelerated the
project progress, moving molecular candidates rapidly from laboratory tests to clinical trials

Fast-tracking the
development of new
treatments for drugresistant tuberculosis
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TB is a disease found in poverty-stricken
areas responsible for more than 1 million
deaths and 8 million new cases annually.
Current treatment for drug susceptible TB
requires a combination of three or four
drugs for six months, causing signiﬁcant
side effects and lack of compliance.
Moreover, the effectiveness of ﬁrst-line
TB chemotherapy has been compromised
by the emergence of drug-resistant TB.
“How TB responds to standard treatment
helps us to divide drug-resistant TB into
two basic categories: one is multi-drugresistant (MDR-TB), which means the
disease is immune to two of the four
medicines. The more severe variant is
extensively drug-resistant (XDR-TB)
which is very complicated to treat and
carries a high mortality rate,” explains
Dr. David Barros.
A worrying statistic from the WHO reports
that resistant TB has been detected in 89
countries. To address this issue, the ORCHID
(Open Collaborative Model for Tuberculosis
Lead Optimisation) alliance led by Dr.
Barros (head of the TB Unit at GSK),
embarked on a four year project to develop
new medicines against drug-resistant TB
and bring them to the marketplace in a fast
and efﬁcient way. Co-funded by the
European Union with an overall budget of
€10m, ORCHID combines both academic
and industrial expertise with twelve
partners distributed across Europe, Asia
and the US, led by the pharmaceutical
company GSK.
“When ORCHID started, the last
antitubercular drug (Rifampin) to be
approved was back in the sixties. Efforts to
discover new drugs against TB were very
fragmented and academic institutions were
conducting independent research with little
or no links to the pharmaceutical industry,”
states Dr. Barros. This structure was
inadequate to quickly deliver novel antitubercular drugs. “The aims of ORCHID are
strongly aligned with the commitment of
GSK to act as a catalyst in the discovery of
new drugs for diseases of the developing
world. Typically, a new medicine takes
around ten years to reach trial stage, but we
wanted to achieve this within 48 months.”
To streamline the R&D process, the
consortium developed new tools and
approaches that were shared amongst its
partners, whilst careful planning helped to
focus overall efforts.
ORCHID’s methodology is underpinned by
a ‘3D’ plan: delivery, discovery and
development. By concentrating on both
new drugs and compounds already in the
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“The aims of ORCHID
are strongly aligned
with the commitment
of GSK to act as a
catalyst in the discovery
of new drugs for
diseases of the
developing world”
clinic, ORCHID has optimised its chances to
meet its foremost objective: delivering a
candidate compound for clinical trials in
the time ORCHID is active (48 months). As
a result, the consortium is working on
several chemical series at different stages of
the drug discovery cascade:
s )DENTIlCATION OF NEW CHEMICAL HITS FROM
a screen of the GSK compound
collection. In addition, studies on the
mechanism of action of these hits are
being performed, aiming to identify
novel druggable targets for future TB
drug discovery programmes.
s /PTIMISATION OF THE ANTI TUBERCULAR LEAD
compound series that directly inhibit the
TB protein InhA. These compounds are
good candidates to replace Isoniazid, one

of the four drugs of ﬁrst line TB
treatment, which is losing efﬁcacy due to
the emergence of resistance.
s 2EPURPOSING COMPOUNDS ALREADY IN THE
clinic to be used against TB. The ORCHID
consortium decided to repurpose
ơ-lactams, a class of antibiotics that were
generally believed to be ineffective as TB
remedies. “These compounds have
demonstrated outstanding outcomes
when used to treat numerous bacterial
infections,” says Dr. Barros. “To challenge
orthodox views that they were not valid
treatments for TB, we aimed to deliver a
new bespoke drug based on ơ-lactams,
and provide proof of concept through
clinical trials.”
This diverse approach, enabled by GSK’s
access to a large set of molecules, helped to
improve their chances of success. After
only two and a half years of research, the
team has identiﬁed an orally administered
ơ-lactam as a potential candidate to combat
TB. Methods have been developed to
evaluate ơlactams in rodent models which
will serve this project and future research
in the ﬁeld. The most promising ơlactam
will shortly begin clinical trials, in the
frame of a European & Developing Countries
Clinical Trials Partnership (EDCTP) project
overseen by Professor Andreas Diacon (Task
Applied Science). Additionally, two new
direct inhibitors of InhA have been
identiﬁed, offering potential replacements
for two of the main drugs used in general
TB treatments and meeting the secondary
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AT A GLANCE
Project Information
Project Title:
ORCHID: Open Collaborative Model for
Tuberculosis Lead Optimisation
Project Objective:
To discover and develop potential new
medicines against multiple drug resistance
tuberculosis (TB).
Project Duration and Timing:
2010-2015
Project Funding:
EU – FP7 – HEALTH

MAIN CONTACT

objective of ORCHID, the identiﬁcation
of novel compounds. The research has
also made a valuable scientiﬁc
contribution by developing novel tools
and identifying new potential targets for
further TB drug discovery and
development.
Among the tools developed, the
ORCHID consortium has paid special
attention to imaging techniques. One
prominent ORCHID partner, the École
Polytechnique Fédérale de Lausanne
(EPFL), have devised a tool which enables
single cell time-lapse microscopy. This
technique has become a critical resource
for understanding how individual
bacteria grow, multiply and die when
exposed to drugs. The information
provided was especially useful to assess
the anti-tubercular potential of ơ-lactam
candidates. A further imaging resource
developed in conjunction with Institut
Pasteur Korea (IPK) allows the testing of
drugs against mycobacteria inside of
macrophages. ORCHID is also pioneering

new formulation carriers (mesoporous
silica particles) with great potential for
several biomedical applications.
ORCHID’s members hope to make a
signiﬁcant contribution to Europe’s
Horizon 2020 aspirations and are
currently negotiating an extension of
the project due to their proximity to
reaching a milestone in the battle
against TB. “We hope that the
imminent clinical trials will ultimately
function as a proof of concept,” says
Dr. Barros. “If successful, they could
fundamentally change the existing
paradigm
that
ơ-lactams
are
ineffective against TB. Eventually, we
believe the combined effort proven
successful by the ORCHID consortium
could inspire many others within the
research community to join forces to
develop innovative new drugs to
combat TB.”

Dr. David Barros
Dr. David Barros, Head of the Tuberculosis
Discovery Performance Unit (TB DPU) at
GSK Diseases of the Developing World Tres
Cantos Medicines Development Campus
(DDW-TCMDC), is the coordinator of
ORCHID: an EU-FP7 consortium (12-Partners,
2010-2015) aimed to discover and develop
potential new medicines against multiple
drug resistance tuberculosis M(X)DR-TB

Contact:
Tel: +34 91 80 70300
Email: david.a.barros@gsk.com
Web: http://projectorchid.org
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ORCHID Project is co-funded by the
European Union
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Health
Hypothyroidism is a common endocrine disorder throughout Europe. Patients suffer from various
discomforting symptoms, making accurate diagnosis and prompt treatment crucial to ensuring their
welfare. By testing their blood using molecular markers, scientists hope to improve current practice,
providing clinicians with accurate data needed to conﬁdently dispense timely and targeted treatment

Improving the diagnosis of thyroid
diseases through accurate blood testing
Hypothyroidism is an endocrine
disorder which affects over 100 million
patients in Europe, typically women in
their forties. It is caused when the thyroid
gland produces insufﬁcient thyroid
hormones, causing several uncomfortable
symptoms. These include tiredness, weight
gain, cognitive impairment and frequent
mood swings, which can make daily life
extremely difﬁcult. Diagnosis can be
conﬁrmed with blood tests measuring
thyroid-stimulating hormone (TSH), but
the inaccuracy of current techniques
currently prevents many patients from
receiving optimum care.
“There’s been a long-standing debate
concerning what can be done to detect the
onset of hypothyroidism with high
accuracy,” explains Professor Catherine
Ronin, a biochemist currently based at the
University of Aix-Marseille. According to
the International Federation of Clinical
Chemistry, she says, there may be as much
as a 36 per cent discordance between
existing tests. “Furthermore” she continues,
“there is a need to develop assays – sampling
tools – which are calibrated on a molar
basis (measuring the concentration of
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substances in the blood), and are compliant
with recent EU directives.”
In response to these challenges, the EU
launched its own speciﬁc TSH project, which
aimed to improve patient outcomes by
developing reliable thyroid disorder testing
and measurement systems “These are the
two fundamental markers used to diagnose
thyroid disorder,” conﬁrms Professor Ronin,
who joined the International Federation of
Clinical Chemistry’s TSH testing group in
2001. Her leading role in TSH research
capitalises on considerable expertise in the
ﬁeld, the scientist having been a pioneer in
the area of glycotechnology (the
development of methods to analyse
ubiquitous
natural
protein-linked
carbohydrates, known as glycans) and
elected as President of the French
Glycoscience Society in 1996.
During a previous four year TSH research
project, conducted between 2001-2005, the
professor worked with Dutch hospitals in
Amsterdam and Leiden, and observed
pronounced variations in TSH tests between
different labs. “We published four papers on
our ﬁndings, with a high impact factor,”
explains Professor Ronin. “These showed

that during the onset of the disease, TSH
glycosylation changes. It transforms into
highly sialylated, hypofucosylated, and
long-lived molecular forms, which are more
reactive to most monoclonal antibodies
than its typical structures.” Based on these
ﬁndings, the CNRS supported the innovative
ﬁndings of the TSH researchers by applying
for a European patent relating to blood
testing techniques, which was ﬁled in 2011.
Their unique methodology relies on using
a type of protein marker found in the
bloodstream called glycoproteins, which
cannot be further extracted from the human
body but should be genetically engineered.
Relevant antibodies are then used as
detectors in a sandwich assay that can be
further automated and run thousands of
times each day. Measured using an assay in
a laboratory, the antibodies can act as
‘tracers’ in blood samples, and when
appropriately selected help to improve
assessments of TSH. A preliminary clinical
study was performed to demonstrate proof
of concept and, to continue her contribution
to improving blood testing, Professor Ronin
recently launched a company, SiaMedXpress,
which
is
dedicated
to
offering
hyperglycosylated recombinant proteins for
both therapeutic and diagnostic use.
SiaMedXpress recently received a grant
from the French National Agency to develop
new TSH tests. The ﬁrm has already
celebrated some early successes, having
been awarded the National Institute of
Intellectual Property’s Innovation Trophy
2008, and won the French Ministry of
Research’s National Contest 2010 for the
Creation of Innovating Technologies
Company. Concluding in late 2014, the
company’s latest study is now in its ﬁnal
stages, with its results due to be published in
2015. “This project set out to clinically
conﬁrm new procedures to measure an early
raise in TSH, on a molar basis,” says
Professor Ronin. “It is truly innovative, and
sets out to validate this approach in a
clinical setting for the ﬁrst time.”
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Divided into three work packages, the
project’s ﬁrst step was to examine blood
taken from patients with hypothyroidism, to
ensure that methods of detecting TSH were
sufﬁciently versatile. The samples were
volunteered by more than 1650 patients,
located at hospitals in Lyon (Hospices Civils
de Lyon, Dr Anne Charrié) and Grenoble
(Centre Hospitalier de Chambéry, Dr.Anne
Sophie Gauchez), which were subsequently
screened and evaluated. “This task was
realised in partnership with hospitals, so
that we can relate the quantiﬁcations
produced by our testing with the medical
backgrounds of the different patients,” says
Professor Ronin. “This is something we
could not do alone.”

stage, deliver a clinical validation of the
utmost importance, which can deﬁne new
and existing assays according to the recent
European Directives,” says Professor Ronin.
“Moreover, it will provide manufacturers
with the rare opportunity of optimising
existing tests or acquiring new ones, which
we hope to stimulate. However, it is not an
attempt to reach all patients, or impose a
universal standard. It is for the patients who
are in the early stages of thyroid disorder,
who are at the moment being overlooked.”
SiaMedXpress’s new technology is thus
most relevant for patients in the ‘basal
state’ – a period in which TSH does not
markedly raise, and can typically be
identiﬁed only via testing. “If assays are

“Because we are developing new technology in the ﬁeld
of blood glycosylated markers, we can engineer proteins
which have a carbohydrate structure very similar to
that which actually exists in the bloodstream”
After
considering
the
results,
SiaMedXpress then set about developing a
new test calibrator, based on a genetically
modiﬁed form of TSH. “The experiments
we’ve conducted on this subject were more
accurate, and more evenly distributed than
comparative tests,” says Professor Ronin.
“Because we are developing new technology
in the ﬁeld of blood glycosylated markers,
we can engineer proteins which have a
carbohydrate structure very similar to that
which actually exists in the bloodstream. I
think that this is a reason for our test’s
superiority.” The bespoke recombinant
product may be sent to manufacturers for
in-house comparison in their own analysers,
and antibodies anti-TSH screened and
further developed by SiaMedXpress, to
serve as the basis for new assays.
Industrial producers are also integral to
the ﬁnal component of the work package,
which will involve numerous companies in
a working group. Collectively, these
participants will test the new TSH variant
in their assays, using common blood
collection, which will help to suggest
relevant antibodies to detect them. In order
to disseminate project ﬁndings worldwide,
the IFCC Scientiﬁc Division and the IFCCworking
group
dedicated
to
the
Standardisation of Thyroid Function are
also participating. “The project will, at this
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not accurate enough, this means a
clinician could miss initial development
of the disease,” Professor Ronin points out.
Earlier interventions could prove critical,
since patients typically see clinicians for
around two years, but might receive no
treatment, if their practitioner is uncertain
of the diseases’ status. It’s a potentially
deadly impasse that SiaMedXpress aspires
to resolve.
“As we are dealing with hormones, if the
thyroid hormone balance is not correctly
adapted to a patient in therapy, then there
is a risk of metabolic and neurological
impact, because the thyroid is acting on all
the body’s tissues,” Professor Ronin
cautions. “Yet, conversely, if the hormone
level is too high because of inadequate
treatment, there is also a risk of heart
disease. Enhancing early diagnosis is
therefore vital to improving the options
available to clinicians and patients. If we
can realise better blood testing of the TSH
marker, medical specialists can be
conﬁdent in safely prescribing appropriate
treatments earlier and more efﬁciently at
the lowest cost.”
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AT A GLANCE
Project Information
Project Title:
Improving the diagnosis of thyroid
diseases through accurate blood testing
Project Objective:
Our past EU project showed that during
the onset of the disease, TSH is turning
to highly sialylated, hypofucosylated,
long-lived forms which are more reactive to most monoclonal antibodies
than normal forms. These findings have
been patented and a start up company,
SiaMed’Xpress founded to develop the
preoof of concept and related products
and blood tests. The company now
aim at establishing a more accurate
measurement of the early raise in TSH
during the onset of hypothyroidism
to deliver early diagnostic. Measuring
such glycoforms will provide a more
accurate testing and as a result, will also
contribute to define a threshold that
inclines the clinician to treat or not treat
the patient with thyroid hormone.
Project Duration and Timing:
The work has bee supported by a
grant of the French National Agency
2011-2014
Project Funding:
Public Funds and VCs
Project Partners:
French hospitals from the Rhône Alps
Region: Lyon and Grenoble/Chambéry

MAIN CONTACT

Catherine Ronin
Professor Catherine Ronin received
her PhD degree in Biotechnology and
has been a Professor for the University
of Provence and a member of the
Polytech Bioengineering School for 25
years. Catherine has also been a guest
scientist at NIH and Vice Chair and
Chair of Innovative Training Networks
at the European Research Agency for
the past 10 years, before founding
SiaMed’Xpress in 2010.

Contact:
Tel: 336 7331 6186
Email:
catherine.ronin@siamedxpress.com
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Health
Adolescent idiopathic scoliosis (AIS) is a condition that causes spinal curvature in children. Current
treatments include bracing and surgery, both of which may result in detrimental side effects for
patients. Based on research that suggests the disease is related to muscular disorders, a European
consortium has begun research on a benign, alternative therapy

Non-invasive treatment for
spinal curvature in children
Affecting between two and three per
cent of children aged between 10 and 16,
AIS is a condition with conspicuous
physical symptoms. Causing visible
deformity of the spine, it can result in
distress and emotional problems that
considerably reduce patients’ quality of
life. Although bracing has been a
mainstay of non-operative AIS treatments
for almost ﬁfty years, some studies
suggest that the technique is able only to
stop the progression of the spinal
curvature, but has no the ability to reduce
the deformity. Furthermore, bracing
often
conditions
psychological
disturbance in patients wearing the brace
for long period of time. Patients

developing high magnitude spinal curves,
alongside those who show signiﬁcant
curve progression, often turn to invasive
surgery. More than 4000 European
residents undergo this procedure each
year
and
risk
experiencing
the
detrimental side effects it can inﬂict.
“Surgery corrects the curve deformity,
but fuses the spine, eliminating its function.
The long term consequences of spine fusion
cause several complications,” explains
Professor Carlos Barrios, director of the
University Institute for Research on
Musculoskeletal Disorders in Valencia,
Spain. “Efforts are currently being made to
ﬁnd non-fusion techniques to correct the
scoliotic
deformity,
preserving
the
physiological range of motion of the spine.
A high proportion of patients diagnosed are

initiative supported by an international
consortium of businesses and academics. Its
objective is to introduce alternative AIS
treatments, which rely on the muscular
electro-stimulation of deep paraspinal
rotator muscles - a technique known as
functional electrical stimulation (FES).
Consolidating the expertise of six SMEs
and RTDs originating from Spain, Germany
and France, the group’s two-year venture
aimed to generate a prototype device that
could implement FES treatments. According
to the strategy of Tequir S.L., a Spanish
company that specialises in innovative
medical technologies in the ﬁelds of spinal
medicine, orthopaedics and traumatology,
“the unit should be small and integrated,
and also programmable, to provide
customised treatments for each patient. It is

“Surgery corrects the curve deformity, but fuses the
spine, eliminating its function. The long term consequences
of spine fusion cause several complications”
typically subject to mere observation,
instead of any speciﬁc therapy. If their
maladies are diagnosed late, or develop
more rapidly than anticipated, current
medical practice is often unable to
adequately respond.”
Recent studies provide evidence that
suggest possibilities for alternative
treatments. “Research shows that
AIS
is
a
musculoskeletal
expression of a central nervous
system disorder,” explains
Professor Barrios. “This affects
the
paraspinal
muscles,
inducing an imbalance of forces
acting
over
the
vertebral
segments.” This insight provided a catalyst
for the StimulAIS project, a research
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fundamentally targeted to improve
outcomes.” Medicinally, its purpose is not
only to inhibit the progression of spinal
curvatures, but also to potentially correct
them altogether.
To achieve their goals, four crucial
steps were outlined at the project’s
inception. A programmable device for
sensing and stimulating targeted
muscles would need to be created, and
software to modulate it to meet safety
thresholds integrated. To implement the
device, bespoke surgical instruments
would need to be introduced to implant
it under then skin with minimal
discomfort, and a working system for
its usage planned in accordance with
EU directives.
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AT A GLANCE
Project Information
Project Title:
StimulAIS: “A novel muscular microelectro-stimulation device for the
enhanced treatment of adolescent
idiopathic scoliosis avoiding bracing and
invasive open surgery”
Project Objective:
The overall aim of StimulAIS project is
to develop and produce a novel device
for the treatment of AIS which will be
capable not only of stopping progression
of the curvature, but also correcting
it, through electro stimulation of the
paraspinal-deep-rotator muscles with
programmable stimulating protocol and
real-time stimulus adaptation
Project Duration and Timing:
27 months [Nov-2012 to Jan-2015]
Project Funding:
FP7 [SME-2012-1]
EU contribution: 877.000 €

The consortium’s three SMEs (Tequir,
Synimed and Bentronic) provided
expertise concerning the product’s value
chain, manufacturing and distribution,
whilst core R&D activities were pursued
by educators Instituto de Biomecánica de
Valencia, Universidad Católica de
Valencia (UCV) and institute FraunhoferIPMS. The research consortium has been
already analysing data about bioelectric
muscular activity in order to characterise
the relationships that the device would
monitor and inﬂuence. These ﬁndings
were incorporated into a stimulation
protocol, which allows the device to
adapt in real-time to data it receives,
thus making treatments more effective.
Once prepared, these software functions
were integrated into an external control
unit, and necessary housings for the
subcutaneous device and associated
charger were developed. Simultaneously,
engineers and clinicians grouped to
deﬁne minimally invasive surgical
procedures needed to perform the
radical new treatment. In the
penultimate stage of the project,
hardware and clinical practices will be
holistically combined, delivering a
fully working treatment system that
was trialled on animals at UCV to
demonstrate its safety and effectiveness.
Concluding in 2014, several of the
project’s initial aims have already been
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fulﬁlled, bringing StimulAIS’ novel
proposition signiﬁcantly nearer to
commercial
realisation.
Initial
prototypes have been prepared for
ethics committee authorisation of
deﬁnitive animal experiments, which
must precede in vitro tests on humans
and full rollout into the marketplace.
“Overall, the consortium’s aim for
our next follow-on project is to produce
a
fully
operational
prototype,
compatible with mainstream healthcare
provision,” explains Professor Barrios.
“Achieved in collaboration with
specialised providers, this version of
the product will participate in phase
two and three clinical trials, in order
to validate the device.” To achieve
maximum impact, the organisation
will seek manufacturing and clinical
partners who can upwardly scale
production towards industrial volumes,
and licence StimulAIS technology – a
prospect that is also an inviting
business opportunity.
The potential market for StimulAIS is
around €200m in Europe alone.
Professor Barrios speculates that “the
system will eventually provide the
means to deliver bespoke treatments
which contribute towards solving the
huge global AIS problem, and reduce
the dependency on potentially harmful
surgical interventions.”

Project Partners:
Tequir S.L. (Project coordinator)
SMEs Synimed, Bentronic
RTDs UCV (Universidad Católica de
Valencia), Fraunhofer-IPMS, IBV

MAIN CONTACT

Dr. Carlos Barrios
Dr. Carlos Barrios is the head of a
renowned clinical group (Institute for
Research on Musculoskeletal Disorder
-UCV) which received the Full Clinical
Paper Award in the 2002 Annual Meeting
of the Scolisois Research Society (SRS),
and in the 2009 and 2010 Eurospine
Congress (European Spine Society),
providing new data that clarified
the mechanism that underlies the
pathogenesis of idiopathic scoliosis.

Contact:
Tel: + 34 96 166 87 95
Email: carlos.barrios@ucv.es
carlos.barrios@uv.es
Web: www.tequir.com
www.stimulais.com
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Physics
Understanding of the interactions that occur between light and matter is
a fundamental goal of science. Here, Professor Pierre-François Brevet
discusses how research at the Institute of Light and Matter (ILM) is pushing
the boundaries of what we know about these elementary processes

Optical investigations
Situated at the place where physics and
chemistry meet, the ILM in Villeurbanne,
France, specialises in basic and applied
research into the properties of matter at
multiple scales of time and space.
“Fundamentally, our research aims at a
better understanding of the interactions
between light and matter at the
nanoscale,” explains Brevet, leader of the
institute’s
non-linear
optics
and
interfaces (ONLI) group.
Founded
in
2013
from
the
amalgamation of three research units,
the ILM is under the responsibility of
the French National Centre for
Scientiﬁc Research (CNRS) and the
University Claude Bernard Lyon 1. one
of 21 teams based at the institute,
Brevet’s group are investigating the
electronic, structural and optical
properties of metallic nanostructures
and supramolecular assemblies using
nonlinear optical approaches. A clearer
view of these light-matter interactions
at the nanoscale has great potential for
applications in a diverse range of
ﬁelds, from
optoelectronics
for
designing fast and highly compact
devices, to the biomedical ﬁeld that
relies on advanced characterisation
tool such as imaging microscopy.

“Our research aims at a better
understanding of the
interactions between light and
matter at the nanoscale”
Nonlinear optics allows Brevet and his
collaborators an in-depth look at the
processes occurring at liquid-liquid
interfaces and the responses of metallic
nanoparticles through the use of second
harmonic generation (SHG) and hyperRayleigh scattering (HRS). Also known
as
frequency
doubling,
these
fundamental processes entail the
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conversion of two photons at one
frequency into a single photon at twice
the frequency. Two sides of the same
elementary process, they differ through
their coherence properties. For probing
liquid interfaces, SHG is the obvious
choice, as Brevet explains: “There are
very few techniques to access these
interfaces. SHG is really attractive
because it’s simple to set up compared to
neutron diffraction, x-ray diffraction or
other similar approaches.” Brevet wants
to know how molecules are exchanged
through the interface, what the dynamics
of such a process are and what happens
to the interface when charges like ions
are transferred across it.
“I think one of our main advances is the
proper understanding of the second
harmonic response from metallic
nanoparticles,” states Brevet. Enabling a
ﬁrmer grasp of the properties of scattered
light, the experiments carried out by
Brevet’s team have even been performed
on a single metallic particle. Investigating
the light and electron interactions in
such particles, his group recently
observed universal scaling behaviour in
the coupling between multipole plasmon
modes in metallic nanoshells (attention
had only previously been directed at
dipolar plasmon modes).
Reﬁning the experiments further,
Brevet’s group continue to push the
envelope of basic research in the ﬁeld
in order to address the multitude of
open questions that remain, but new
horizons are also coming into view.
“It’s too conﬁned at the moment, so we
are initiating more and trying to
address new ﬁelds where we believe we
can bring new information,” states
Brevet. Indeed, steps have already been
taken to bring their ﬁne-tuned
nanoscale experimentation to the
exploration of foams, while applications
in imaging could open the doors
further to the biomedical world. “These
are our hopes,” explains Brevet. “To
push the fundamental, but also to
expand within the community.”

AT A GLANCE
Project Information
Project Title:
Group non linear optics and interfaces
(ONLI)
Project Objective:
Metallic nanostructures (gold or silver
nanoparticles synthesised through wet
chemistry methods or realised with e-beam
lithography techniques on substrates) and
supramolecular assemblies like molecular
aggregates, biomolecules (amino acids,
peptides or proteins) or hybrid nanomaterials
formed by nanoparticles - (bio)molecules
systems are studied with Second Harmonic
Generation (SHG) or hyper Rayleigh
Scattering (HRS, effectively an incoherent
SHG process). A specific interest is devoted
in particular to such systems supported by
solid or liquid surfaces (air/solid, liquid/solid
or air/liquid and liquid/liquid interfaces).
Fundamental studies of the structure and
the dynamics of these systems is performed
keeping in view their potential applications
(optics based instrumentation, sensing).
Project Duration and Timing:
On-going
Project Funding:
French Research National Agency, CNRS,
Rhône-Alpes Regional Council,
University of Lyon
Project Partners:
Institute of Light and Matter (ILM)
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Professor Pierre-François Brevet
After obtaining a PhD in 1988 from the
University Lyon 1 in molecular beam
spectroscopy, he has pursued his career with
a post-doctoral fellowship at the University
of Edinburgh and then moved to the EPF
Lausanne. He is professor of physics at the
University Lyon 1 since 2000.

Contact:
Tel: 0472445873
Email: pfbrevet@univ-lyon1.fr
Web: http://ilm.univ-lyon1.fr/
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Chemistry
Drug delivery to the back of the eye is, at present, an uncomfortable procedure that requires repeated direct injections
into the eyeball. A consortium of scientists from around Europe is now investigating alternatives to this method using selfassembling micro- and nanoparticles that can carry therapeutic molecules through small gaps around the eye. This could
provide a welcome solution for delivering drugs used for treating diseases including age-related macular degeneration

Self-assembling biomaterials for
ocular drug delivery
Professor

Neil Cameron of the
University of Durham works in the areas
of material science and material
chemistry,
principally
creating
biomaterials
for
application
in
biomedicine. One of the systems he has
created utilises molecules called peptides
that are capable of assembling themselves
into nanoparticles. These biodegradable
and biocompatible materials can be used
as containers for therapeutic molecules,
which can then be delivered to the desired
area and released in a controlled fashion.
“I was looking around for opportunities
for funding and a direction in which we
could take this work, when I came across a
call from the European Commission,” says
Cameron. “They were looking to fund work
using self-assembling nanomaterials just
like ours. I contacted some acquaintances
from Dutch company DSM who were
interested in biomedical applications for
materials, and together we came up with
the idea of using the system we had
developed for drug delivery to the retina.”
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There are a number of conditions that
require drug delivery to the back of the eye
where the retina is located, the most
prevalent of which is age-related macular
degeneration (AMD). This occurs when
cells in the highly sensitive area of the

injection directly into the eyeball. Cameron
and his colleagues believe that their system
might be able to provide a less distressing
alternative. “The particles we use are
around 1000 times thinner than a human
hair. This means that they are able to pass

“At present, the only method for delivering
drugs to the retina is not pleasant: an
injection directly into the eyeball”
retina known as the macula become
gradually damaged, causing loss of central
vision. As the average age of Europeans has
increased, the condition has similarly
become more common, with approximately
6.5 million sufferers in Europe today.
At present, the only method for delivering
drugs to the retina is not pleasant: an

through the sub-conjuctival and sub-tenon
routes into the eye that are less traumatic
for the patient.”
This type of drug-delivery system has
another strength in that it is able to control
the release of the drug. Peptides are
commonly found in the body, and so
endogenous enzymes naturally break them
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AT A GLANCE
Project Information
Project Title:
PANOPTES: Peptide-based
Nanoparticles as Ocular Drug
Delivery Vehicles
Project Objective:
The project will develop novel selfassembled, peptide-based micro- and
nanoparticles to provide sustained
drug delivery to the posterior segment
of the eye. These will produce a step
change improvement in the quality of
products for sustained drug delivery
to the back of the eye, enhancing the
competitiveness of European industry.

Creation of self-assembled particles for ocular drug delivery

Project Duration and Timing:
4 years: 01/11/2010-31/10/2014
Project Funding:
European Commission FP7 program,
funding scheme NMP-2009-1.1-1

down. Thus, when the peptide-based microand nanoparticles containing the drugs are
inserted into the eye, they biodegrade and
release the drug slowly by diffusion. This
gives them an advantage over drugs
administered straight into the bloodstream,
which ﬁnd it difﬁcult to reach the eye due
to the blood-retinal barrier.
Cameron and his colleagues then set
about creating a consortium of experts
capable of putting the system into action.
This included materials scientists and
biochemists from the University of Durham,
Radboud University Nijmegen and DSM,
pharmaceutical technology experts from
Complutense University of Madrid and the
University of Helsinki, and ﬁnally
ophthalmologists from the Complutense
University of Madrid and Eberhard Karls
University Tübingen.
The project, named PANOPTES, set out
with the aim of developing methodologies
for the industrial manufacture of novel
peptide-based
nanoparticles
and
nanocapsules for sustained drug delivery
to the posterior segment of the eye. The
materials part of the project has involved
two other research groups asides from
Cameron’s. One group from Radboud
University in the Netherlands have been
developing protein-based materials similar
to the ones used by Cameron, the difference
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being that theirs are produced by bacteria
and then assembled into particles. DSM has
also been working in a similar way with
materials developed in-house. “Having
three types of materials within this
consortium was done as a kind of insurance
policy,” explains Cameron. “We wanted to
make sure that we ﬁnished the project with
at least one system that worked.”
In fact, all three groups have managed to
successfully produce particles from their
materials. “We can make a few different
types and sizes of particles,” says Cameron.
“Some of them have solid cores, whereas
others are more like little capsules, and we
have successfully loaded each of them
with a number of relevant drugs. The
materials have been extensively tested in
vitro, and we have also carried out some in
vivo testing.”
The overall aim of PANOPTES has been to
reﬁne at least one drug delivery system and
bring it to the point where it is ready for
clinical trials, and at the moment it is
looking like this will be achieved. Exact
results cannot be disclosed at present due to
commercial interests, but Cameron is
conﬁdent that what they have created so far
has more than enough potential to provide
the basis of further projects that could help
to lessen the discomfort of future sufferers
of age-related macular degeneration.

Project Partners:
Durham University (UK); DSM Ahead
(NL); Radboud Universiteit Nijmegen
(NL); University of Helsinki (FIN);
Complutense University Madrid
(ESP); Eberhard Karls University
Tuebingen (GER)

MAIN CONTACT

Prof Neil Cameron
Neil Cameron undertook his
degree and PhD at the University
of Strathclyde, Glasgow (19871995). Following two postdoctoral appointments, he spent
almost 17 years in the Chemistry
Department at Durham University
(1997-2014). He is currently
the Monash-Warwick Alliance
Professor of Polymer Materials,
based mainly at Monash University
in Melbourne, Australia.

Contact:
Tel: +61399020774
Email: Neil.cameron@monash.edu
Web: www.panoptesfp7.eu
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Partnerships

Project Partnerships
Insight MD William Davis explains why good partnerships are so important for good research

G

ood research is more often than not founded on good
partnerships – the pooling of different ideas and the
collaboration of different expertise, people working
together to deliver the best results.
It is a system that works well in Europe, where through the
collected resources of the 28 countries working in partnership, the
union has amassed a fortune of 80 billion euro to fund research and
innovation over the next seven years. And, through close
collaboration, compromise and good old-fashioned negotiation, this
Horizon 2020 budget will be delivered to the front line more
efﬁciently and more targeted than any preceding funding
programme. That’s partnership in action.
Of course, it’s the partnerships forged in consortia all over Europe
over the next seven years that will deliver the results that will help
shape our lives. The success of all EU and nationally-funded projects
will depend on the brilliant minds and skills of Europe’s scientists,
engineers, researchers, industrialists, administrators, workers and
many more, now working in partnership to think, plan, test,
discover, invent, innovate and produce the solutions that will help
us meet society’s grandest of challenges. iMinds is a particularly
good example of this sort of successful partnership in action.
Insight embraces and supports this grand ambition that has made
Europe the centre of research expertise in the world.
And we like to think that through our own partnerships, we have
played and will continue to play an important part in helping
deliver the success Europe’s ﬁnest minds deserve.
Partnership is at the centre of everything
we do here at Insight. Every project we
work with in putting together this magazine
becomes our partner. We work closely with
each one to ensure we are telling their story
in a way that will deliver maximum impact.
We also work hard to ensure all this
material is effective, establishing strategic
media partnerships with key research and
innovation events, like iMinds The
Conference, that bring major, crosssectorial stakeholders together. Added to
our established subscriber database, this is
targeted dissemination and it ensures that
each project we partner is seen in the right
place at the right time by the right people.
Being involved as media partners to these
events also ensures our editors keep up to
date with all the current thinking, policies and developments across
the multitude of thematic sectors that makes up Europe’s rich
tapestry of research.
Insight also has its full project partnerships – in which we are full
members of a project consortium, from proposal stage to
implementation, and work package leaders for dissemination,
communication and exploitation.
We are currently full partners with several FP7 projects, while we
also coordinate our own project funded through the TSB in the UK.
This is looking into what makes effective dissemination practice

and how information is accessed and used by different people
involved in the world of research. Now, with the arrival of Horizon
2020, it’s never been more important to have the right dissemination
partner involved in your project from the start. Greater emphasis
than ever before is being placed on delivering real impact with your
research and proposals will be scored highly at the proposal stage if
plans for creating that impact are clearly
thought out and included.
Insight
provides
bespoke,
targeted
communications plans for consortia at the
proposal stage and then delivers all aspects of
extremely cost-effective dissemination and
exploitation activity throughout a project’s
lifespan.
“Insight is an extremely valuable partner
for the iNSPiRe project,” says Roberto Fedrizzi
of EURAC and the project’s coordinator.
“Not only did our dissemination plan score
highly with the proposal evaluators, but they
have created a sophisticated website,
researched an invaluable target audience and
user group, produced fantastic posters,
brochures and other print material and have
even made a ﬁlm,” he continues. “We are half
way into the four-year project and I feel this intelligent and
coordinated approach to dissemination is both refreshing and
extremely effective. We have regular dissemination meetings and
Insight has involved all the partners in this important aspect of any
research project. I would highly recommend having them on board.”
Over the next few pages, we have put together several articles
about our partnerships – media partnerships and project
partnerships - to showcase the work being done in our projects as
well as demonstrate good dissemination practice - that’s
partnership in action. +

“Insight embraces
and supports this
grand ambition
that has made
Europe the centre of
research expertise in
the world”
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Working with PRACE:
an insider’s

perspective

Professor Stephan Roche of the Catalan Institute of Technology in Spain is currently working
on his project Longitudinal and Transverse Electronic Transport in Atomically Doped Graphene
from First Principles, for which he has received 22 million core hours from PRACE. He is one of
the early adopters of high-performance computing in the Graphene Flagship initiative. Here, we
speak to him about his experience of working with PRACE

C

urrently working in Barcelona at the
Catalan Institute of Nanotechnology,
Professor Stephan Roche has ﬁfteen years
of experience in developing novel
algorithms and computational approaches
that can be used to investigate quantum transporting
in complex materials such as graphene.
His career in the ﬁeld began at the Commissariat à
l’Energie Atomique (CEA), where he was in charge of
the computational platform and also helped to set up
their global research programme for computation in
nanoscience. “I have a varied background,” he
explains. “There is my work in microelectronics and
my personal development of a few methodologies,
but I am also aware of the needs of large European
organisations,
and
how
computation
and
collaboration with industry can help to bring added
value to an organisation.”
After arriving in Barcelona, Professor Roche began
developing a new algorithm that could be used to
investigate the quantum Hall effect, a phenomenon
that is very important for the standardisation of
electrical resistance in materials due to its property
of being extremely precise.
“Before our work there was no existing
methodology for simulating quantum conductivity
in very complex materials. We developed a new and
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very efﬁcient approach, but even though we had
made this breakthrough in terms of the algorithm,
we still required access to large computational
resources. Being in Barcelona, I was quickly put in
touch with some people working at the Barcelona
Supercomputing Centre (BSC), one of the four
hosting members of PRACE.”
After initially applying unsuccessfully for a PRACE
preparatory type B project, Professor Roche consulted
with colleagues at the BSC who were able to help out.
“You have to be able to demonstrate that your code is
transferrable,” he explains. “If you get given access
to computational resources, you have to make sure
your code is fully operational for use in the PRACE
infrastructure. That is why the preparatory phase is
so important, and with some help from PRACE we
were able to make it.”
The project was focused on the development of
strongly efﬁcient linear scaling methods to compute
the Hall conductivity of two-dimensional disordered
materials, such as graphene. The computational
strategy was based on a real space implementation of
transport coefﬁcients, and on the Lanczos approach
to compute off-diagonal elements of the Green´s
function matrix. This allowed simulations of
disordered materials with several tens of millions of
atoms in geometries of arbitrary complexity, thus

Professor Stephan Roche
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“Comparison between linearly scaling wave-packet approach and exact
diagonalization method to calculate the Hall conductivity for Anderson
disorder. Good agreement (within 2 percent error) is obtained for used
parameters. (data unpublished)”.

PRACE has supported
ﬁve projects linked
to the FET Flagship
Graphene so far with a
total of over 90 million
core hours, as well as
ﬁve projects supporting
the Human Brain
Project

WHAT IS SPINTRONICS?
Spintronics, also known as spinelectronics or ﬂuxtronics, is
an emerging technology exploiting both the intrinsic spin of
the electron and its associated magnetic moment, in addition
to its fundamental electronic charge, in solid-state devices.
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reaching a quantitative and predictive power for
comparison with experimental data achieved in real
materials. With the size and complexity of these
systems, the use of supercomputers like the ones
proposed by PRACE is mandatory in order to stay at
the forefront of worldwide scientiﬁc competition.
Professor Roche was pleasantly surprised with the
help and support provided by PRACE during the
process of developing his code. “We had a Greek
engineer who worked alongside us, helping us to take
our code and ﬁnd out ways to maximise its potential
in terms of several technical issues,” he says. “With
this help, we were then able to get accepted for a
larger project using PRACE regular calls, which has
been renewed this year.”
All in all, Professor Roche has been impressed by
the professionalism and ease of communication that
has come from working with PRACE. “I have been in
contact with people from Belgium, France and Spain
who have all been very helpful with their support,”
he says. He is now working as leader of the Graphene
Flagship spintronics work package, with the goal of
establishing the ultimate potential of graphene for
spintronics, targeting efﬁcient room temperature
spin injection and detection but also spin gating and
spin manipulation in graphene spintronic devices.
Spin transport mechanisms in graphene devices will
be explored using different materials, and by
comparing the results with realistic theoretical
simulations, the group is working towards the
demonstration of novel types of functional graphene
spintronic devices.
PRACE plans to increase its relations with the
graphene research community (it has already
supported ﬁve projects in this area with over 90
million core hours), and it is now looking to focus on
the Graphene Flagship research initiative. The
Graphene Flagship is the EU’s biggest ever research
initiative, tasked with taking graphene from the
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“If you get given access to
computational resources, you
have to make sure your code
is fully operational for use in
the PRACE infrastructure”

realm of academic laboratories into European society
in the space of ten years. Professor Roche thinks this
is an important step forward. “This kind of interaction
can bring real value to Europe in the medium term.
For instance, in the Graphene Flagship community,
we are always trying to network with the best groups
and push forward technology transfer and support of
our industries. Computation is one of the tools that
can at some point become a strategy.
“In that sense, I am convinced that collaboration
between PRACE and the biggest billion-euro projects
in Europe, whether they be about graphene, the
human brain, or many other subjects, can help to
provide us with a strong competitive advantage over
colleagues from Asia and the United States. This is
something that we must always be thinking about
and working on.”
Project details

s 4HE PROJECT ENTITLED ,INEAR 3CALING -ETHODS FOR
Quantum Hall Transport Simulations was allocated
200.000 core hours on CURIE @ GENCI@CEA,
&RANCE AND  CORE HOURS ON (%2-)4
GCS@HLRS, Germany, under the 9th cut-off for
PRACE Preparatory Access (Type C).
s 4HE PROJECT ENTITLED ,ONGITUDINAL AND 4RANSVERSE
Electronic Transport in Atomically Doped
Graphene from First Principles was allocated 14.3
million core hours on CURIE @ GENCI@CEA,
France under the 6th Call for Proposals for PRACE
Project Access.
s 4HE PROJECT ENTITLED ,ONGITUDINAL AND 4RANSVERSE
Electronic Transport in Atomically Doped Graphene
from First Principles was allocated 22.1 million core
hours on CURIE @ GENCI@CEA, France under the
8th Call for Proposals for PRACE Project Access. +

95

FEATURE

Evaluating the risks of
nanomaterials
The NANOSOLUTIONS consortium aims to transform the task of assessing the safety of engineered
nanomaterials by creating a simple prediction tool that can supersede the current laborious
testing process. This will be achieved by identifying a set of biomarkers of ENM toxicity, and will
help to increase commercial conﬁdence in nanomaterials as well as enabling faster innovation.

C

urrent legislation that governs the safety classiﬁcation of
engineered nanomaterials (ENM) in Europe is complex.
Each ENM has to be treated as a separate chemical and be
individually tested to assess its safety characteristics. This
means developing new materials using different nanoparticles is
both time-consuming and expensive.
If you take an element and add something to it, it changes its
chemical composition and it becomes a ‘new’ material. In the
existing legislative framework, each time a small modiﬁcation is
made to a nanomaterial it becomes a new material, and each new
material needs testing, which is time-consuming and costly.
Consequently, there is a real need for ways to reduce the amount of
individual testing of ENM that is currently occurring, as this will
help to reduce the cost of developing ENM-based products and
speed up innovation.
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The main innovation of the NANOSOLUTIONS project will be the
development of the Engineered Nanomaterial Safety Classiﬁer
(ENM Safety Classiﬁer). This novel hazard proﬁling principle will
provide a basis for understanding and deﬁning the toxic potential
of all types of ENM. It will be used by companies that manufacture
ENM and by a regulatory community to manage, reduce uncertainty,
and clarify the current debate, since it will provide the potential to
effectively “de-classify” many types of ENM in many applications
in terms of safety risks.
The development of the ENM Safety Classiﬁer spans a number
of different disciplines. Here, we hear the perspective of three
different work package leaders, who explain just what the
classiﬁer is and the experimentation work that is needed to
develop it. It is this work that will contribute to the ﬁnal
NANOSOLUTIONS product.+
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Richard Handy

Dario Greco
Systems biology analysis - WP11
One of the main goals of the NANOSOLUTIONS consortium is to
create an ENM classifier - a model that can predict the effect of any
given nanomaterial. This is being done through what is known as
machine learning; we are essentially training a computer program
to know what is dangerous and what is not. The more data we input
into the computer, the better the program becomes at recognising
overlying patterns, after which it can extrapolate these patterns
to create general rules that will allow it to predict how unknown
nanomaterials will behave.
A number of the work packages in the NANOSOLUTIONS consortium are dedicated to gathering data on the biological effects of
around 40 nanomaterials when they come into contact with living
cells and organisms. This data is then collated in work package 11
and fed into a computer, which will then store this information so
that when it is shown a new, unknown material, it will be capable of
making an accurate prediction as to whether it is safe or not.

Richard Handy
Cross species models - WP7
A fundamental part of developing a classification system for nanomaterial safety is to identify the toxic effects that different ENMs
have across a wide range of organisms, from microbes to mammals,
and on different body systems. These effects are assessed by their
overall magnitude of toxicity – low toxicity, toxic, very toxic - using
detailed experimentation.
There are two main objectives. Firstly, the traditional hazard classification approach will provide both regulators and industry with
information in a format they can use now, within the current regulatory process, meaning the experiments will have an immediate
impact. Secondly, the samples from the experiments will be used
in the molecular biology and systems biology approaches being
used in WP10 (Omics Methodology) and WP11 (Systems biology
analysis), of the NANOSOLUTIONS project to provide the information needed for the ENM Safety Classifier.

The real challenge lies in identifying the features of the animals,
cells and nanomaterials that are useful in predicting the behaviour of the nanomaterials. There are hundreds of thousands, even
millions, of chemical and physical features in living organisms that
could potentially be useful to us, but we also know that the vast
majority of them will not be. Our challenge is to mine these useful
pieces of information out of a huge mass of data. In technical terms,
this is a feature selection problem; we need to select the smallest
number of features that can give us the most powerful information
for accurate classification.
The problem lies in the fact that with such a huge amount of data, it is
currently impossible to explore all the possible combinations. Using a
computer that could evaluate each combination in one second with
just 10,000 features, it would take 1079 years to go through them all.
No computer powerful enough exists yet to carry out the task in a
feasible time, and so a more holistic approach is needed to explore
the vast solution space.

The WP7 team will be exposing a variety of organisms to the nanomaterials, with the test methods varying from organism to organism. With the fresh water marine organisms, for example, the
nanomaterial is added to the water and a short-term study over a
couple of weeks is made, during which the physiological effects
on the organisms are monitored. Subtle changes are observed, as
the team is not trying to produce overt toxicity, but instead trying
to understand the organism response to the material.
A high standard data set from these experiments will be collected
so that we have the exact chemistry of each nanomaterial, as well
as the environment (e.g. the bodily fluids), to which they are being
exposed. The biological responses of the organisms at different
levels, from molecular through to organism biology, will all be put
into a systems biology model, where we are able to predict the
biological hazard from the chemistry and behaviour of the nanomaterial. We will also be able to use the model in reverse.
The project is working with a completely new data set of organisms
in order to ensure the quality of the data used in the systems biology
models. This ensures that the model will be robust and the data will
all be connected in some way. The molecular biology data will come
from the same tissue as the histology and biochemistry data, and
all will have been exposed to the same material. We are trying to
remove all those methodology biases by doing original experiments
in a very precise way that allows us to make a good model.

Dario Greco
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A genetic algorithm is a special type of solution space evaluation
algorithm that mimics natural selection, the key mechanism behind
Charles Darwin’s theory of evolution. In terms of NANOSOLUTIONS,
this involves grouping together features into, for example, 1000
random groups, each of which represents a solution. The predictive power of each of these solutions is then calculated, after which
the least effective solutions are disposed of. The more effective
solutions are then “mated” with each other in order to produce
a new population of daughter solutions (much like the genetic
rearrangement that occurs in natural populations), but this time
drawing from a narrower and more powerful selection of features.
This process is then repeated a number of times until only the most
relevant features remain.
We know that we won’t be able to explore all solutions using our
genetic algorithm, but we also know that this is probably the most
effective way of finding the closest we can get to an ideal solution.
Additionally to mating the best solutions, at each generation there
will be other events such as substitutions, deletions, or insertions of
new features, parallel evolving populations of smaller individual solutions mimicking viral infections, as well as local search operators
that will work on optimising the best solution at each generation.
Mimicking the evolution of natural populations will allow for the
evaluation of many solutions, helping to explore the data as much
as possible.
The algorithm will only need a couple of weeks computing time
using a high-end desktop computer for an accurate predicting tool
to be produced. However, the way the algorithm is designed will allow it to continue to evolve and become more accurate as new data
becomes available. From a computational point of view, we would
like the ENM Safety Classifier to also be a software package that can
be used by future projects and data generators. They will be able
to input new data so that the Classifier can continue to evolve. That
is the beauty of using a dynamic system – it can always carry on
learning when presented with new data.

Lang Tran
Safety classification - WP12

or new ENMs will also be produced. The development and design
of this will depend upon access to large volumes of data and information being retrieved and abstracted from the data repository
in the systems biology work package (WP11), in which all the data
produced by the partners, including the characterisation of engineered nanomaterials (ENM) and the study of their effect on cell
and animal models by a number of in vitro and in vivo experiments,
will be systematically collected, organised and analysed.
There are a lot of materials that can be described as hazardous. But,
if there is no exposure to humans, they can be safe; there will be no
risk. But we are not doing a risk classification. We are doing a hazard
classification, and in order to do that we need a lot of toxicology
data. Data mining and neural networking will be used to find the
traits that link the physical and chemical characteristics of the
nanomaterials with these toxicology results. Those correlations will
provide the basis of the Classifier.
At present, the data that will be used for the algorithms that will
provide the backbone of the classifier is still being collected. Once
this is done, the Classifier will be presented to industrial experts in
the form of a prototype computer program. There are a lot people
from industry, academia and regulatory bodies who have an interest in the production of nanomaterials, and so we will bring these
people together for a workshop where we can demonstrate how
the classifier works and also get feedback from them, so that we
can improve on it and also demonstrate that we have a viable solution to their needs.
Nanomaterials are being used in an increasing variety of industries, and it won’t be long before they are incorporated into the
mainstream. 20 years ago we were talking about micro-technology.
Now we just call it technology. We are now going through the same
cycle with nanotechnology, and if the NANOSOLUTIONS classifier
helps to speed up the process by giving people confidence in the
safety of these materials, we will have achieved our goal.

Lang Tran

The development and application of ENMs promises many benefits
to both society and the global economy. However, to ensure
responsible development of this emerging technology, governance must be put into place to ensure that any potential risk posed
by ENMs are fully understood and controlled. The regulatory
landscape is constantly evolving for all substances and products.
However, in the case of ENMs, challenges are greater because on
the nanoscale, properties of a material relevant to its safety and
effectiveness may differ from those on the bulk scale.
The idea for NANOSOLUTIONS is that it offers a solution to the
needs of industry operating within necessary regulatory circles to
be able to classify the hazards of nanomaterials. Classification simplifies and rationalises the description of nanomaterials. Different
materials can be put into different boxes depending on their physical and chemical characteristics in order to facilitate their management. If this doesn’t exist, each nanomaterial has to be dealt with
on a case-by-case basis.
The challenge for us is to do two things: not only will we classify
the materials as being safe or not, but also maintain an awareness
of the composition of the materials. That is something that takes a
long time to work out.
WP12 will develop an ENM Safety Classifier that can be used for
the reliable assessment of ENM safety. Based upon the resulting
design and data requirements of the model, specification for a high
throughput system for future testing and analysis of further refined
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Renovation kits
inspire energy
efﬁciency

iNSPiRe is a four-year long, EU-funded project that aims to tackle the problem
of high-energy consumption by producing systemic renovation packages
that can be applied to residential and ofﬁce buildings. These renovation
packages are designed to reduce the primary energy consumption of a
building to lower than 50 kWh/m²/year, and need to be suitable for a variety
of climates while ensuring optimum comfort for the building users.

www.projectsmagazine.eu.com
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The kits
Kit One: Wooden frame, envelope insulation module incorporating air-to-air
heat pump
Partners: G&M, SIKO, UIBK
Problem: Distributing ventilation, heating and
cooling through a centralised aeraulic system
poses a number of technical problems such
as thermal losses, fire safety issues and high
installation and maintenance costs. That is
particularly true in case of renovations, when
major construction works are needed to prepare the installation of the system
Solution: To install decentralised systems
made out of ventilation plus heat recovery
plus HP directly into the envelope insulation
elements, reducing to nearly zero the thermal
losses, duct works, and strongly reducing fire
safety requirements. Also allows easy access to
the parts that have to be maintained.

I

n order to reduce the energy consumption of older buildings,
iNSPiRe has two clearly deﬁned objectives. Firstly, through
extensive simulation work using the reference buildings the project
has identiﬁed in its analysis of European building stock, as well as
the use of monitoring data gathered from the application of different
renovation systems already available, iNSPiRe will develop a database of
performance and cost outcomes that can be used to make comparative
renovation decisions. In other words, engineers, architects and building
owners will be able to assess the impact any particular renovation
component will have on a building in terms of energy use, emissions and
cost saving.
The second objective is to develop a set of innovative new renovation kits.
iNSPiRe is developing six renovation kits in total and as the project reaches
its half-way stage, these are now well advanced and ready for demonstration
and testing in the selected demonstration buildings in Verona, Ludwigsburg
and Madrid. The kits integrate different retroﬁt components into insulated,
prefabricated building envelopes, including HVAC systems, thermal energy
storage systems, lighting and shading systems, piping ducts, modules and
energy generating systems. The kits have been designed for both residential
and ofﬁce buildings and one or more can be applied to each retroﬁt project.
Every single innovation in each kit incrementally delivers increased energy
and cost savings. When brought together into one package signiﬁcant savings
are delivered. +
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Micro Heat Pump

Kit Two: Wooden frame, envelope insulation module incorporating a solar collector
Partners: G&M, SIKO, VAILLANT
Problem: The installation costs of large solar
collector fields on a building’s roof is high,
while the installation of solar collectors on
the façade is impractical if it is not done when
the building is first built. Moreover, fitting the
pipes needed from the collectors after any
insulation work can damage the insulation
while, if they are laid outside the envelope,
they can look unattractive.
Solution: To fabricate the envelope insulation
modules (façade or roof), incorporating all
the solutions as well as accommodating large
solar collectors (up to 20m2 in one piece) and
the relative pipework, during the insulation
installation phases.
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Kit Three: Metal-glass façade module for office
buildings incorporating the air-handling unit
Partners: GIT, MANENS
Problem: Distributing ventilation, heating and
cooling through a centralized aeraulic system poses
a number of technical problems such as thermal
losses, fire safety issues and high installation and
maintenance costs. Setting up heating and cooling
terminals, as fan coils, is usually done separately to
the ventilation system.
Solution: To utilise continuous façade modules to
provide contemporarily heating, cooling and ventilation through a small air-heating units incorporated
into the façade itself. This strongly reduces installation costs and reduces the space needed for the
technical plants.
Kit Four: Metal-glass façade module for office
buildings incorporating a sorption collector
Partners: GIT, CLIMATEWELL
Problem: In office buildings roof, space for adding
technical equipment is often limited. Therefore, the
space available for solar collectors and relative storage is limited. Traditional solar cooling systems are
also subject to failure, require complex and expensive pipework and take up a large surface of the roof
space. This is particularly an issue on older buildings.
Solution: To integrate all-in-one solar collectors plus
sorption chillers plus storage elements into continuous façade modules. This requires no pipework,
no use of roof or technical room surface as it uses
large available surfaces on the façade. Moreover, the
distribution of heating and cooling into the building
is made easier.
Kit Five:: Standardised hydronic module for
complex hybrid heating and cooling systems
Partners: EURAC, MANENS
Problem: To integrate heating and cooling plants
and exploit multiple renewable energy sources is
a complex task both from the hydraulic point of
view and from the logic/control one. This, on the
one hand discourages engineers and installers from
tackling this challenge, while it also increases design and investment costs. Moreover, the structured

LUXeXceL central lens

and reliable monitoring of system performance is barely reasonable within
most budgets.
Solution: To design and develop a hydronic module which is standardised but
flexible enough to permit the integration of virtually all systems layouts and to
design and develop smart electronics on board, which allow the easy control and
monitoring of energy fluxes. This approach means the heating and cooling system and its control logics can be fitted at factory level meaning bespoke design
effort is reduced to nearly zero, since standardised solutions can be provided. The
system’s reliability is also enhanced through reproducibility, while installation
work is also eased.
Kit Six: Multifunctional ceiling panel for heating and cooling, ventilation
and lighting distribution
Partners: TRIPAN, BLL
Problem: Radiant ceilings for the heating and cooling of buildings are normally
expensive elements, due to their installation costs, although they do not require
special construction work as in the case of radiant floors. Moreover, they do not
normally solve the problem of the ventilation distribution and pose problems
when installing luminaires.
Solution: To design multifunctional ceiling panels that embed heating and
cooling and ventilation distribution functions and that also integrate prefabricated LED luminaires. In this way the installation cost is spread over the three
technical plants. Moreover, optimal comfort (both thermal and lighting) can be
obtained by the design of the installation at factory level.

Sorption collector providing
warm and cold air, to be
integrated into a metal-glass
façade module for ofﬁce
applications.
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ELIH Med
The ELIH Med project, which started in April 2011, came to an end in December
2014 with a closing conference held at the European Parliament in Brussels.
Insight worked with the project to produce a series of graphics and posters that
told the story of the three-year project and was on hand at the event to provide
a summary of the wrap-up discussions and evaluation of achievements

E

LIH Med was a project funded through the
EC’s Med Programme, a transnational
programme
of
European
territorial
cooperation, which seeks to tackle societal
challenges on a regional scale. The overarching aim
of the ELIH Med project was to help create energy
efﬁcient homes for low-income housesholds in the
Mediterranean area. Energy efﬁciency in buildings
have become a key research focus in recent years,
driven by directive 2010/31/EU of the European
Parliament on the energy performance of buildings.
This directive set out ambitious targets to make all
buildings zero or nearly zero energy users by the
end of 2020.
As part of this research effort, ELIH Med took a
unique approach to this objective by focusing solely on
the implementation of retroﬁtting projects in lowincome housing in the Mediterranean region. Lowincome housing is a key housing segment in the region,
making up 30-40 per cent of houses. These buildings
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are typically characterised by their lack of insulation,
inefﬁcient boilers, lack of adequate ventilation and
poor energy efﬁciency as a whole. This, coupled with
the residents’ limited access to credit and funding for
renovation, made the objectives of the project all the
more challenging.
ELIH Med set up 10 pilot projects across six partner
territories to provide a representative sample of the
low-income housing situation in the Mediterranean
area. These 10 pilot projects consisted of more than
500 individual dwellings in which the aim was to cut
energy consumption by up to 40 per cent and gain at
least two energy grades on the EU energy efﬁciency
class. In order to achieve these results, the project
sought to involve local residents and businesses in the
process, the outcome of which was a ﬁnancial and
technical action plan that took into account the social
context within which the renovation work was
undertaken. The project also took on a signiﬁcant
campaign of promotion and education within the local

ELIH Med’s aim was
to cut energy
consumption by up to

40%
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communities to promote the idea of improving energy
efﬁciency and the beneﬁts this would bring to the
residents themselves. The project used innovative
measures such as street grafﬁti, murals and
gamiﬁcation for this promotion, as well as more
traditional methods such as workshops and site visits
to establish the project within the communities. This
allowed ELIH Med to challenge some of the established
behaviours of residents and introduce the use of new
smart metering technologies that help to monitor and
reduce energy consumption.
To help maximise the impact of the project, ELIH
Med also collaborated with two other strategic energy
projects within the Med Programme, MARIE and
PROFORBIOMED. These three projects brought
together more than 60 organisations across eight
countries in order to coordinate their experiences and
make policy recommendations in the ﬁeld of building
energy renovation. They vowed to keep energy
efﬁciency in buildings as a central priority for the
2014-2020 European programming period, and
reinforce coordination between the MED programme
and other EU programmes dealing with energy
efﬁciency in buildings.
The recommendations and results of the projects
were discussed in the round table sessions at the ﬁnal
conference in the European Parliament. Members of
the Med Programme, the European Commission and
project partners debated the policy paper produced by
ELIH Med and its partners. The paper broadly addresses
all decision-makers dealing with energy efﬁciency in
buildings and European territorial cooperation. It
seeks to establish cooperation programmes promoting
energy renovation in buildings by focusing on the
speciﬁc conditions of the Mediterranean.

ELIH MED
conference
held at the
European
Parliament

ELIH MED posters displayed

Meet the
residents
in Malaga

“They vowed to keep energy
efﬁciency in buildings as a central
priority for the 2014-2020
European programming period”
There was a lively debate around the need for the
European Parliament to place low-income residents at
the centre of EU energy policy. Nicolas Espitalier,
project ofﬁcer for the Med Programme, also discussed
the role of energy efﬁciency in buildings and the MED
Programme’s plans for the next EU programme period,
laying out an ambitious programme of funding and
investment. The conference was concluded with the
signing of the Ljubljana Declaration by members of the
European Commission, ratifying the policy paper and
setting the stage for continued funding of renovation
in low-income housing in the Mediterranean region.

Low income target
diversity - rural

Meet the
residents in
Frattamaggeiore

You can read the declaration and policy paper here:
www.elih-med.eu/html/pilot.php?idAttivita=22
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Changing attitudes
towards energy
efﬁciency
The International Energy Research Centre (IERC) is an
industry led, world-leading, collaborative programme of
research and innovation in integrated sustainable energy
system technologies. The IERC brings together international
companies and researchers in the energy space, leveraging
research capabilities and technologies to ﬁnd commercial
solutions to the global energy demand challenge.
At this year’s annual conference in Cork, independent
energy consultant Phil Jones spoke about the
different measures that can be taken to make
a building more energy efﬁcient, and
why changing people’s attitudes can
be the most difﬁcult but also the
most crucial of these measures.
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O

ver my 30 years working at trying to
ﬁx buildings, I have discovered that
one of the ﬁrst steps to take is to ﬁnd
out what the overall state of the
building is. Some buildings are doing
very well, but the majority are poor.
Asking the building owner about their energy
bill is a good way to make a quick assessment of a
building’s efﬁciency. If the client doesn’t know
what the energy bill is, it is a bad sign! It does,
however, mean that I can then
implement many easy measures to
improve things and make the
building more efﬁcient – lighting
control, variable speed drives, and
other technology ﬁxes that are
relatively simple to install.
The harder task for me is when the
people in charge have already
plucked these low-hanging fruit.
Improving things from that starting
point is more difﬁcult.
Energy and energy efﬁciency is
central to the health of a building.
The whole building starts to work
better once energy problems have
been solved. It results in better
comfort, better maintenance, better
understanding, better management,
and lower energy bills. It is almost
like a button; push the energy efﬁciency button and
the whole building starts to work better.
However, once you have made the obvious
efﬁciency changes (those low-hanging fruits), then
you need to involve the people in the building much
more. One of the difﬁcult aspects of energy
management is changing people’s attitude as well as
their behaviour.
I have tried many methods to change people’s
attitudes and behaviour in buildings. Most have
failed! Two examples – putting stickers on light
switches asking for them to be turned off and,
more recently, using dashboards that say how
much electricity is being used – almost always fail.
People respond to them for a week and then they
turn into wallpaper.
One of the best ways to change attitudes is to try to
generate a competitive edge amongst those living in
or using the building and one of the most interesting
ways I have heard of achieving this was trialled in
America. Residents across a whole area received the
same letter telling each that they were 30 per cent
worse than their neighbour at using electricity. This
resulted in everyone being kicked into action to start
saving on their use of electricity. It introduced a
level of social stigma for consuming too much. If
you can introduce this competitive element,
combined with an acceptance that it is socially
unacceptable to use too much electricity, then you
have really achieved something way beyond putting
stickers on walls.

In terms of making buildings more efﬁcient, I don’t
think that we have got to the heart of creating this
social stigma yet, but I think that when we do, things
will change a great deal.
In some buildings, we have seen technology such
as PIR control being introduced. These detect
movement in a room to control lights but when badly
implemented these can sometimes annoy occupants,
for instance where they haven’t moved for a while
when reading. This can lead to reactions like taping
over sensors to prevent PIR
controls working. People ﬁnd
ways
round
so-called
“technical ﬁxes” if they are
not implemented in the right
way and supported by changes
in attitude as well.
Another example of this is
the use of lighting systems
that respond to whether or not
you have daylight coming in
to a room. If you have enough
daylight coming in, the
system either dims or turns
off the light. But clouds will
affect the solar electric
control, so if the system is not
tuned properly then the lights
will jump on and off, and this
annoys people.
I believe we already have much of the technology
needed to make our buildings more efﬁcient. As an
engineer, I go into a building and make these ﬁxes
using this technology. More often than not, however,
people then destroy the positive effect this
technology has because its implementation is not
supported by that change in attitude. This is where
the real innovation needs to take place; we need
smart people, not just smart technologies and we
need people to think about energy in a more socially
responsible way. +
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“More often than
not, people
destroy the
positive effect
technology has
because its
implementation is
not supported
by a change
in attitude”
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Below: Signs
like these soon
become part of the
wallpaper. People’s
attitudes need to
change in order
to make a real
difference
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Events

For your diary...
Insight Publishers is media partner to some of Europe’s largest and most prestigious events in the world
of research and innovation. Here we highlight a few that are happening in the next couple of months

International Year of Light - Opening Ceremony
Date: 19th-20th January 2015
Location: Paris, France
The international year of light is the initiative of a large consortium
of scientiﬁc bodies together with UNESCO, and will bring together
many different stakeholders including scientiﬁc societies and
unions, educational institutions, technology platforms, non-proﬁt
organisations and private sector partners. The year will focus on
the topic of light science and its applications in energy, education,
agriculture and health.
The opening ceremony will consist of activities that have been
planned so that people of all ages and all backgrounds can gain
an appreciation for the central role of light in science and culture,
and as a cross-cutting scientiﬁc discipline that can advance
sustainable development.

www.light2015.org

RE.WORK Future Health Summit
Date: 12th-13th February
Location: Dublin, Ireland
RE.WORK Health brings together leading technologists,
scientists, innovators, entrepreneurs, and physicians to
explore the application of cutting-edge technology to advance
healthcare and medicine. Experts in personalised medicine,
medtech, biotech, neuromedicine, regenerative medicine and
big data will be presenting to the delegates, providing
opportunities to see how advancing technologies such as
telemedicine, stem cells, synthetic biology and robotics will
affect our future healthcare.

www.re-work.co/health

SENN2015
Date: 12th-15th April
Location: Helsinki, Finland
The Finnish institute of Occupational Health will be hosting
SENN2015, the 2nd International Congress on Safety of
Engineered Nanoparticles and Nanotechnologies. It will
provide a forum for reporting and sharing the latest knowledge
on the safety of engineered nanomaterials and
nanotechnologies. Those interested in nanomaterial
identiﬁcation and classiﬁcation, exposure, transformation
and life cycle, hazard mechanisms, risk assessment and
management are strongly recommended to attend.

www.ttl.ﬁ/partner/senn2015
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Webinars
Live, thematically focused, interactive online events that
put your project at the heart of the matter
s

Take part in a unique Projects Webinar and broadcast
your project to a large, highly-targeted audience

s

Place your work into context, presenting alongside
complementary research projects and become
recognised as part of the bigger thematic picture

s

Animate your presentation to make it more memorable

s

Support your presentation with additional
downloadable, multi-media project material to excite
your audience

s

Be part of a live Q&A session directly with your
audience after your presentations. Answer live questions
and debate the issues with your fellow presenters

s

Engage with mainstream and specialist media through
Insight’s connections with thousands of named
journalists and editors across Europe and globally

s

Receive detailed analytics and measurable results
immediately after your event

s

Receive a video ﬁle of your own presentation to use
on your website or at events. Send it via email to your
target audience

s

Let Insight manage the whole process, from recording
and animating your presentation and inviting the right
audience to managing the live broadcast and Q&A and
marketing the broadcast to the right audience

s

Projects Webinars can become a vital part of your
dissemination strategy, delivering cost-effective,
measurable impact.

Contact Sam Davis for details of how you can take part

Call +44 117 2033 120 or email sam@ipl.eu.com

RESEARCH PROJECT PARTNERSHIP
HAVE INSIGHT AS YOUR DISSEMINATION PARTNER

LISTED ON
CORDIS
AS A RECOGNISED
PROJECT PARTNER
FOR FP7
RESEARCH
PROJECTS

As a project partner,
Insight will bring its
unique range of
dissemination services to
the table and will
deliver bespoke
communication strategies
for your particular needs that
include the use of video,
web, conferences, brochures,
posters, roadmaps and other
media such as our unique
interactive digital platform SEED.
Insight is dissemination work
package leader for two FP7 projects.

www.ipl.eu.com

T:+44 (0)117 2033120

