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Collaboration is at the heart of all good research. there is 
a direct correlation between the number of authors named on 
a publication and its impact factor – good science requires the 
combined efforts of many. the nordic Council of Ministers promotes 
cooperation at the level of government between the five nordic 
countries – Denmark, sweden, iceland, norway and Finland. in this 
edition of Projects, we have on show some of the excellent research 
that has resulted from the organisation’s work in encouraging tight 

collaboration in this region, as well as some words of wisdom from the minds that have 
helped to forge these alliances.

as secretary general of the nordic Council of Ministers, Dagfinn Høybråten has for the 
last two years been in charge of developing and strengthening cooperation in the region. 
in our exclusive interview with him, he talks about the history of cooperation in the 
area, the value of having a permanent platform for collaboration, and the importance of 
mixing top-down political initiatives with bottom-up academic initiatives.

We spoke to former swedish health minister bo Könberg, who was asked by the nordic 
Council of Ministers to produce the ‘Könberg report’ to highlight key areas where 
cooperation in the nordic region would lead to better health outcomes. His final 
recommendations spanned from increased exchange of best practice between psychiatrists 
to instigating exchange programmes for civil servants, but his biggest concern was the rise 
of antibiotic resistance, which without significant investment could lead to catastrophe.

nordforsk is an organisation that acts as a platform for joint nordic research and research 
infrastructure cooperation, governed by high-level members from research councils and 
universities from the nordic countries. We spoke to director Professor Gunnel Gustafsson 
about how their work is not only helping to address some of the most pressing issues 
facing Europe, such as climate change, but is also creating stronger ties between the nordic 
countries and the rest of Europe.

of course, with common history, languages and culture, it has always been a fairly 
natural and easy process for the nordic countries to work together effectively. these 
similarities make them particularly well placed to address the grand challenges of our time. 
individually, they are small countries, but together they have shown themselves to be a 
truly great force in the world of research that has the power to achieve well beyond the 
sum of its parts.
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Foreword

Projects Magazine: What are the guiding principles of the Nordic 
Council of Ministers?
Dagfinn Høybråten: The Nordic countries have a long tradition 
of trust-based cooperation stemming from our common 
historical, cultural and geographical heritage. Our national 
societies are also based on the same fundamental values, such 
as democracy, human rights and sustainability. Over the years, 
these positions of joint strength have been used to generate 
synergies and share experiences in a way that facilitates 
effective responses to a wide range of issues and provides 
benefits for the people of all of the Nordic countries. Ongoing 
efforts to guarantee the free movement of people, goods and 
services between the countries have helped boost national 
competitiveness. Working together also means that the Nordic 
region exerts greater global influence. As the Ministers for 
Nordic Cooperation conclude in their vision statement in 
February 2014, “Together we are stronger”.

In this vision statement the ministers reiterated their 
conviction of the value of continuing to work closely together 
at a time when globalisation, resource consumption and 

economic crisis pose challenges to the Nordic welfare model 
and regional cooperation is growing in importance. Also, the 
ministers agreed on the following four guiding pillars for 
Nordic cooperation in the years to come:

Freedom of movement
One of the key challenges faced by Nordic cooperation is to 
create the best possible conditions for people and companies to 
move freely between the countries. We will intensify our 
efforts, for example, by ensuring that new national legislation 
and the way in which the Nordic countries implement EU 
legislation do not create new barriers to freedom of movement 
in the region.

Innovation
The Nordic region is innovative, particularly in welfare, 
education, creativity, entrepreneurship, sustainability and 
research. We will continue to work closely together to enhance 
quality and to improve efficiency by tackling specific 
challenges faced by the people of the region.

TEAM 
Norden

Dagfinn Høybråten became the 
Secretary General of the Nordic Council 
of Ministers in 2013, with the ambition to 

develop and strengthen cooperation in the 
Nordic region. Two years into his tenure, 

we ask him to introduce this special 
edition of Projects by telling us about 

the organisation and why he believes it 
delivers continued success
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Dagfinn Høybråten 
Visibility
The Nordic Region and the individual countries have strong 
profiles, and the Nordic brand/trademark is well known. Interest 
continues to grow in Nordic experiences of building and 
developing societies epitomised by high productivity, social 
security, gender equality and a healthy environment. We will 
continue to raise the profile of the countries globally in the 
“Team Norden” spirit. Enhanced global visibility has coincided 
with a fall in the level of knowledge about co-operation among the 
people of the Region. We will endeavor to ensure that also Nordic 
citizens are informed about Nordic co-operation.

International engagement
Separately, the Nordic countries are small. 
Together, we have a population of 25 
million and make up the 12th largest 
economy in the world. The Nordic countries 
are all active participants in numerous 
international forums. We will continue and 
improve co-ordination on international 
issues in areas where this is of mutual 
interest. We will strive to ensure that 
Nordic co-operation on international issues 
complements the forms of co-operation 
that take place in other organisations.

To what would you attribute the success of 
research programmes in the Nordic countries 
over the past 20 years or so and how has the 
Council of Ministers influenced this success?
DH: The Nordic region, including Denmark, 
Sweden, Norway, Finland, Iceland, Greenland, Åland and the 
Faroe Islands, have a long tradition of collaboration in financing 
and performing common Nordic research programs.

Due to common history, language and culture we find it easy to 
work together. This trust is an outstanding asset. Due to the 
similarities of the Nordic countries it is possible to establish 
research programmes within areas which have high academic and 
societal priority in the Nordic countries.

The Nordic countries are particularly well placed to address grand 
challenges and at the same time promote research and innovation 
within the region. Taken one by one, we are relatively small 
countries. But together we have a strong position in research and 
innovation and we have a political will to act. 

An example of a successful research programme is the Top-level 
Research Initiative (TRI). This programme is the largest Nordic 
research and innovation initiative ever, focusing on climate, energy 
and the environment. New research initiatives often originate from 
consultations between the national research councils in the Nordic 
countries. The Top-level Research Initiative was an exception and 
an important one. It was started by the Nordic Prime Ministers in 
2007 as a contribution by the Nordic countries to solve one of the 
grand challenges of climate change. The Nordic governments acted 
on the climate and energy challenges in our world by deciding on a 
large investment in research and innovation. 

A recent evaluation shows that an important achievement of the 
Top-level Research Initiative was a knowledge production of very 
high academic quality, also in an international context. The 
scientific impact of publications is high and we find a high degree of 
interdisciplinarity. The emphasis on communication and 
dissemination of knowledge were also important achievements. 
Furthermore, the cooperation between research and trade and 
industry worked well. The Nordic added value is distinct for most 
participants since this initiative was a genuine cross-institutional 
Nordic research and innovation effort. 

With this initiative we have created a new platform for future 
Nordic cooperation on research and 
innovation within the areas of climate, 
energy and the environment. It has 
strengthened the international profile 
of the research contributing to the 
branding of the Nordic countries. The 
Nordic region is now a leader within 
certain areas of the energy and climate 
sectors. Other benefits of the 
programme are increased collaboration 
between the three Nordic institutions 
of NordForsk, Nordic Innovation and 
Nordic Energy Research under the 
Nordic Council of Ministers.   

What have been the key factors in shaping 
the region’s research agenda?
DH: The short answer is national interests. 
And a mix of top-down (political/
administrative) and bottom-up (academic) 

initiatives. However, even if the individual Nordic countries are very 
capable of developing research, in some important areas we have 
managed to work together and pursue Nordic synergies to turn 
challenges into opportunities. The benefits of Nordic research 
cooperation – Nordic added value – are obvious: we can cut costs, 
improve the speed and efficiency of knowledge production and 
address different societal challenges.

There are obviously many common global challenges that no one 
country or region can tackle alone - climate change, for example. How 
is the Nordic Council of Ministers encouraging international 
collaboration in these areas?
DH: That is very true indeed. There is a saying from the boxing 
world “We are punching above our weight” which characterises the 
Nordic climate strategy internationally. By means of the Nordic 
collaboration the individual countries have been able to contribute 
to solving climate challenges on a larger scale considering the 
relative small size of each of the five countries. Nordics and climate 
researchers share the common belief that in Aristole’s words “The 
whole is greater than the sum of its parts” or to paraphrase it – 
together we can achieve results that we could never achieve 
individually. I believe that this notion is part of the reason why the 
Nordic countries are the frontrunners in the struggle against 
human made climate changes.

“The Nordic countries 
are particularly well 

placed to address grand 
challenges and at the 
same time promote 

research and  
innovation within  

the region”



Insight Publishers | Projects 8

An example of this sort of collaboration is the above mentioned 
The Top-level Research Initiative (TRI) (http://www.
toppforskningsinitiativet.org/en) which has recently been 
finished. The results of the programme were first presented at 
COP20 in Peru and were also incorporated in the negotiations 
leading up to COP21 in Paris.

The Nordic countries have their own ad hoc group for global 
climate negotiations, NOAK, but the Nordic countries are also 
collaborating with various international partners and 
organisations. The Nordic Partnership Initiative, for example, is 
financing climate projects, especially in Peru and Vietnam, and 
Nordic Environment Finance Corporation NEFCO (nefco.org) is a 
joint Nordic financial institution whose primary purpose is to 
generate positive environmental effects of interest to the Nordic 
region by funding projects in Central 
and Eastern European countries. In 
collaboration with The Nordic 
Development Fund (NDF) (http://www.
ndf.fi) NEFCO form the Nordic Climate 
Facility, which offers climate solutions 
to developing countries. 

Cooperation is obviously at the heart of 
Nordic collaboration through the Nordic 
Council of Ministers, NordForsk and other 
Nordic bodies. How do you involve all 
stakeholders, from policy makers to 
citizens, industry to research organisations 
in developing your policies?
DH: The Nordic Council of Ministers is 
truly defined by our ability and 
obligation to collaborate and we are a 
typical networking organisation. This 
collaboration takes place on all levels in society from the Prime 
Ministers to the smallest NGO. The Nordic countries are indeed 
characterised by a low power distance and tradition of networking 
across NGOs and public organisations. A recent example of this 
is the programme NordBio which was launched by the Icelandic 
chairmanship in 2014 and focuses on innovation in food 
production, use of energy in the marine sector and the influence 
of forestry on the bioeconomy. The Nordic Council of Ministers is 
lead country of the bioeconomy collaboration of the EU Baltic 
strategy.

Another example is our collaboration within the health sector 
where the Könberg Report identifies 14 key areas where the 
Nordic countries could benefit even more from collaborating e.g. 
on a common global strategy against antibiotic resistance.

What is it about the Nordic countries that delivers such successful 
collaborations?
DH: Nordic regional cooperation is part of this key to success. 
Nordic cooperation is quite unique. It is one of the oldest and most 
comprehensive regional partnerships in the world.

But if we go back 70 years – to the end of the second world war 
– it was by no means obvious that this positive development 

would become the history of the Nordic region in the second 
half of the 20th Century.  

In fact this only became our history because of bold leaders, 
who in the aftermath of war chose cooperation. 

The Nordic countries had all been struck by the second world war 
– but in very different ways. Their situations – and their distinctive 
areas of interest also when looking at the geopolitical situation – 
were diverse. But they chose to focus on similarities and common 
interests instead of limitations, differences and fear.  

A Nordic research area delivers - what can other regions learn from 
you and how can European researchers and industry collaborate in 
this success? 
DH: Set up a permanent platform for collaboration between 

national research councils and other 
funding (innovation) agencies. Use this 
platform to develop real common-pot 
Joint Programming Initiatives where 
national interests intersect. 

What measures are in place to help 
researchers get access to funding and 
engage with other research organisations 
within the region and in Europe and other 
parts of the world?
DH: NordForsk’s most important funding 
instrument is the Nordic Centre of 
Excellence (NCoE). The funding of 
NCoEs aims to increase and facilitate 
cooperation between excellent 
researchers, researcher groups or 
institutions in the Nordic countries but 
also in Europe and globally. The aim is 

to promote Nordic cooperation between outstanding researchers 
and research institutions, through strategic initiatives within 
areas of priority when this adds value to research in the Nordic 
countries. A Nordic Centre of Excellence is often multi-located i.e. 
distributed over several research institutions. An NCoE must have 
a joint research agenda, coordinated researcher training and 
collaboration on research infrastructures. Through increased use 
of Nordic research infrastructure and cooperation across country 
borders researchers are given the opportunity for strengthened 
excellence and increased impact on the international arena. 
Within the NCoE opportunities are created for young researchers 
to be established in excellent research environments.

What are the grand challenges of our time - both regionally and 
globally - and how will the Nordic countries meet these? 
DH: Apart from the obvious challenges due to climate change, we 
are very preoccupied with the need to reform and adjust our 
famous and successful welfare model and make it more 
sustainable in the future. Last but not least, the Nordic countries 
are of course also very concerned about the severe regional 
conflicts in many parts of the world and the millions of refugees 
crossing borders. 

Foreword

“The Nordic Council 
of Ministers is truly 

defined by our ability 
and obligation to 
collaborate and  
we are a typical 

networking 
organisation”
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An international team of 
researchers and companies 
are working to develop an 
exoskeleton for older adults so 
they can remain active for 

longer. “Many older people are mentally fit 
and want to continue to be active, but their 
physical abilities are steadily deteriorating,” 
explains Shaoping Bai of Aalborg University. 
“This is an attempt to complement the 
strengths of older people so they can 
continue to be mobile and live independently 
for a longer time.”

An exoskeleton is a kind of lightweight 
robot skeleton with small electric motors 
that can be mounted on the body. This 
gives the body support while the motors 
provide extra strength to perform 
different types of movements. 

Using a variety of advanced sensors the 
exoskeleton detects things like whether 
the user wants to lift their arm or stretch 
their elbow, and then activates small 
motors that function somewhat like 
power steering in a car, making the 
movements easier.

The exoskeletons that the Aalborg 
University researchers are working on, 

however, are not meant for people who 
are paralysed or otherwise disabled. The 
target group is primarily active older 
adults who want to continue their active 
lifestyles, for example being able to 
garden, go out for walks and live 
independently in their homes.

The research team is taking great care 
in involving users in the development of 
the new technology. “It’s important that 
users don’t feel that the exoskeleton is 
stronger than they are – in the sense that 

it can disempower someone,” says 
Shaoping Bai. “There is also a social 
challenge in terms of whether or not our 
potential end users will accept the 
technology. That’s why we call it a tool 
instead of a robot, because even using the 
word robot can keep some people from 
trying it.” 

The research team is aware of the fact 
that the exoskeleton should not give users 
too much strength. In principle, a 
motorised robotic exoskeleton gives 
whoever is wearing it the opportunity for 
almost superhuman strength. But too 
much strength makes the user feel 
uncomfortable, says Shaoping Bai. So the 
performance of the electric motor is 
intentionally limited. “It is absolutely 
essential that the user feels like they are 
controlling the robot and not the other 
way around,” he says.

In five years, commercially available 
models of the exoskeleton should be on 
the market according to Shaoping Bai. 
“We don’t expect that this is something 
you’ll see everywhere in five years, but it 
will be accessible on the market for 
ordinary consumers.”

R&D InsIght

LEAD STORY

“This is an attempt to 
complement the 

strengths of older 
people so they can 

continue to be mobile 
and live independently 

for a longer time”

The AXO-SUIT project 
is aiming to develop 
an exoskeleton for 
older adults to help 
them lead active and 
independent lives for 
longer. Funded by the 
Ambient Assisted 
Living (AAL) 
Programme, the suits 
could be commercially
available within  
five years
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Scientists at the University of Paris-
Saclay have discovered carbon 
nanotubes in human lungs for the first 
time. The team studied fluid from the 
airways of 64 asthmatic children living 
in Paris, and discovered nanotubes in 
all of the samples. The use of nanotubes 
has raised some concerns after studies 
in mice showed immune reactions 
similar to those produced by asbestos. 
Researchers warn that there is still work 
to be done to find out whether these 
structures are harmless of harmful.

in brief

R&D InsIght

Carbon nanotubes found 
in children’s lungs 

Researchers at Universiteit van 
Amsterdam (UVA) have discovered 
a new material that can catalyse 
the decomposition of cyanide ions 
in process waste streams. Products 
made of precious metals require large 
amounts of highly toxic cyanide salts 
in their manufacture, so gold-producing 
companies must treat waste before they 
can release it into the environment, 
which is expensive and dangerous. In 
tests using industrial samples, UVA’s 
catalyst proved to be highly effective, 
removing over 99.9 per cent of the 
cyanide in a matter of minutes.

Cleaning up  
precious metals

A team of researchers at the University 
of Aberdeen has published a paper 
outlining what they describe as 
the dangers of living in an “eternal 
summer”. Artificially changing the 
indoor environment may be working 
against health related bodily systems 
that have evolved to protect people 
from dangers unique to each season. 
For example, important genes have 
evolved to nudge the production of 
proteins responsible for helping ward 
off ailments such as the flu. Artificially 
modifying the environment could stop 
mechanisms like these from working. 

Living in ‘eternal summer’ 
may impact health

Fracas over whether chimps 
have accents

A study published in February, declared 
that a group of chimps from a Dutch 
safari park had changed the ‘accent’ 

of their grunts, when they were relocated to 
Edinburgh Zoo to fit in with the local chimps. 

After the study was published, three 
researchers wrote to the journal Current 
Biology suggesting the results didn’t ring 
true. The original team responded and 
stands by its findings, with Dr Simon 
Townsend of Warwick University, one of the 
co-authors of the paper, saying, “It’s an 
interesting critique of our research - and 
this is exactly how science works.”

In the study, the team observed the behaviour 
and vocalisations of a group of Dutch 

Kangaroo farts not as 
environmentally friendly 
as previously thought
Kangaroos can no longer feel smug 
about their flatulence. Traditionally, it’s 
been thought that the animals produce 
unusually low amounts of methane when 
they pass gas. Livestock farts make up a 
large proportion of global greenhouse 
gas emissions, so kangaroos have been 
seen as potential lifesavers in the global 
warming department. Scientists had hoped 
that there might be some secret cocktail 
of microbes in their gut that made their 
emissions so delicate — perhaps one that 
could be given to cattle to make their farts 
less harmful.

But according to a study in the Journal 
of Experimental Biology, there’s nothing 
special about a kangaroo fart. Kangaroos 
do produce less methane than cows, when 
one individual is compared to another. But 
when the researchers looked at methane 
emissions in relation to food intake, they 
found that kangaroos actually come pretty 
close to cow methane production. In other 
words, if a cow had the same digestion 
microbes as a kangaroo, they’d probably 
produce the same amount of methane 
that they do naturally.

chimpanzees, after they moved in with an 
existing colony in Edinburgh. Over several 
years, they described a change in the call 
that the Dutch chimps used for apples - a 
common food for both groups. The call 
appeared to have shifted from a high-
pitched, excited grunt, to a low-pitched, 
unenthusiastic one more like the call used 
by local chimps. The excited tone was 
originally thought to relate to the emotional 
value of the food concerned, but the Dutch 
chimps really liked apples both before and 
after the move, so the change in enthusiasm 
seemed related to the local ‘dialect’. Critics 
argue that the two groups’ calls were not, in 
fact, so different in the first place.
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Scientists at the University of York 
have taken an important step in 
the search to find new antibiotics 
that are effective against 

resistant bacteria.
Research led by Professor Maggie 

Smith in the Department of Biology at 
York will provide new tools for 
creating stable genetically engineered 
strains that could lead to improvements 
to existing antibiotics and the 
development of new ones.

The study, published in Applied and 
Environmental Microbiology, used 
novel genetic engineering tools to 
manipulate the genes required for 
antibiotic biosynthesis.  The new 
tools will enable scientists to create 
new antibiotics.

In a proof of principle experiment, 
the researchers effectively mixed 
and matched the genes from different 

antibiotic biosynthesis pathways to 
make new antibiotics. They took 
genes from the biosynthesis 
pathways for the antibiotics 
erythromycin and angolomycin to 
create new molecules that appeared 
to have antibiotic activity.

The technique could ‘unlock’ the 
antibiotic potential of a significantly 
larger number of biosynthetic 
pathways than traditional methods of 
producing antibiotics. Professor Smith 
said: “We are running out of antibiotics 
and we need to find ways to improve 
the ones that we have to make them 
effective against resistant bacteria or 
we have to either find new ones. It is 
important to provide the tools to 
facilitate more innovative experiments 
for the growing number of researchers 
who are interested in manipulating 
antibiotic pathways.

WETLANET
seeD revieW

Researchers in Bulgaria are making great strides in 
understanding and spreading knowledge of wetlands 
areas and how to manage and conserve them. The 

WETLANET project, based at the country’s Academy of 
Sciences in Sofia, is fast becoming one of the world’s leading 
wetlands research facilities as it contributes to the restoration 
and protection of these critical ecosystems

The aim of WETLANET has been to enhance the 
research potential at the Bulgarian Academy of Sciences 
by strengthening a local network of laboratories for 
studying the functions, restoration and management of 
wetland ecosystems. 

Wetlands are extremely important to the global 
environment. As well as supporting a large range of 
plants and animals, they prevent soil erosion and, by 
slowing down the flow of surface water, they reduce 
flooding on surrounding land while removing and 
storing greenhouse gases from the atmosphere. In 
addition, they play a significant role in delivering fresh 
water and promoting tourism.

These ecosystems, however, have not been managed 
well. During the past century, it is estimated that half of 
the world’s wetlands have been lost because of pollution, 
drainage, conversion to farmland and the building of 
dams. 

Global warming is a big threat to wetlands systems. 
“Climate change creates a great challenge for the 
conservation of natural areas,” says Professor Boyko 
Georgiev. “We expect serious changes in the ecosystem 
of the Black Sea due to the increased temperatures, 
mostly the invasion and mass development of species 
typical for subtropical and tropical waters. Some of them 
may have catastrophic effects for the marine ecosystems 
by affecting native species of key importance.”

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

http://www.seedresearchlibrary.com/environment-
climate-research-projects/167/wetlanet-protects-
the-world’s-wetlands

Developing the tools to find 
new generation antibiotics

The selective laziness of reasoning
Research published in Cognitive 
Science suggests that people use more 
stringent criteria when they evaluate 
others’ arguments than when they 
produce arguments themselves. To 
demonstrate this “selective laziness,” 
the researchers used what is called a 
choice blindness manipulation. In two 
experiments, participants had to produce 
a series of arguments in response to 
reasoning problems, and they were 

then asked to evaluate other people’s 
arguments about the same problems. 
Unknown to the participants, in one of 
the trials, they were presented with their 
own argument as if it was someone else’s. 
Among those participants who accepted 
the manipulation and thus thought 
they were evaluating someone else’s 
argument, more than half rejected the 
arguments that were in fact their own. 
Moreover, participants were more likely 
to reject their own arguments for invalid 
than for valid answers. This demonstrates 

that people are better able to tell 
valid from invalid arguments 

when the arguments 
are someone else’s 
rather than their 
own.
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a spider from the same family as the new discovery

US scientists have conducted a bizzare 
experiment involving the arms of corpses, fishing 
line and guitar-tuner knobs that has lent support to the theory that 
human hands are built for punching. Arms from human corpses were placed in a 
pendulum-like apparatus that allowed them to swing punches at a padded force-
detecting surface. To make the dead fists clench, lengths of fishing line were attached 
to tendons controlling movements of the wrist, thumb and fingers, and guitar knobs 
were used to tighten or slacken the lines to switch between a “slapping” open hand, a 
hand formed into a fist with the thumb extended, or a “buttressed” fist with the thumb 
locked around the index and middle fingers. After hundreds of punches and slaps  the 
scientists concluded that human fists function as efficient clubs. “Our results suggest that 
humans can safely strike with 55 per cent more force with a fully buttressed fist than with an 
unbuttressed fist, and with two-fold more force with a buttressed fist than with an open hand 
slap,” says Professor David Carrier, of the University of Utah. It is widely believed that our shorter 
palms and longer, stronger and more flexible thumbs compared to other apes helped our ancestors 
make and use tools, but researchers now think that it may also be down to our ancestors habit of 
settling differences over mates and resources with bare-knuckle boxing. The arms used were obtained 
from the university’s body donor programme and a private supply company.

These hands were made 
   for punching

Bouncing droplets powered by evaporation

Water droplets will bounce 
spontaneously on a 
specially designed surface 
by simply evaporating 

some of their liquid, according to scientists 
from ETH Zurich in Switzerland. The 
bounces become successively higher until 
the droplets freeze. 

In the new research, mechanical 
engineer Dimos Poulikakos and 
colleagues looked at how water droplets 
interact with superhydrophobic 
surfaces at low pressure. The researchers 
created arrays of tiny silicon 
micropillars coated with water-
repellent fluorosilane. Such a material 
is expected to be superhydrophobic 

additional effect of low pressure – it 
reduces the humidity of the air, 
allowing the droplet to evaporate 
faster. Vapour evaporating from the 
bottom of the droplet cannot easily 
dissipate between the micropillars, 
generating pressure under the droplet 
sends it flying upwards. The pressure 
is then released and the droplet falls 
back down to the surface. The droplet 
then bounces upwards with an extra 
kick generated by its vapour pressure. 
This effect is repeated again and 
again, with the evaporation of the 
droplet feeding increasing amounts 
of energy into its motion, causing it 
to bounce higher each time.

because water droplets will sit on top of the 
micropillars. This reduces the contact area 
between the droplet and the surface, making 
the droplet less likely to stick.

At ambient atmospheric pressure, this 
small contact area is sufficient to keep 
droplets tethered to the surface. Lowering air 
pressure normally reduces the water 
repellence of a superhydrophobic surface, 
because with less air underneath it, a drop 
will sink deeper into the textured surface. 
However, when Poulikakos and colleagues 
looked closely at the behaviour of water 
droplets in one per cent atmospheric pressure, 
they found them bouncing up and down on 
the micropillars with ever-increasing height. 

The unexpected bouncing is related to an 
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Big cats hunt livestock 
when wild prey is scarce

Scientists have found that a diet high 
in barbecued meat may increase the 
risk of kidney cancer. In the wake of 
their announcement that processed 
meats are carcinogenic, the World 
Health Organisation are now saying 
that new findings “support reducing 
consumption of meat, especially meat 
cooked at high temperatures or over an 
open flame”. The kidneys filter many 
harmful toxins from the body so could 
be at increased risk of developing 
cancer as they attempts to rid the body 
of the carcinogens.

Barbecued meat may 
increase kidney cancer risk

A new study by Georg-August University 
of Göttingen in Germany has revealed 
that big cats only kill livestock when 
prey biomass falls below minimum 
thresholds. Igor Khorozyan and 
colleagues gathered data on the seven 
big cats from more than 100 studies 
and applied some statistical analyses. 
When the prey biomass fell below 812 
kilograms per square kilometer, the cats 
started killing cattle in higher numbers. 
And when the level fell below 545 
kilograms per square kilometer, cats went 
for the smaller goats and sheep.

“A person using ‘Flow 
machine’ can decide to 

compose blues in the style of 
Charlie Parker but to have all 

the notes different”

The solution to faster 
computing? Sing to your data

Nothing is more frustrating than 
watching that circle spinning in 
the centre of your screen while you 
wait for your computer to load a 

programme or access the data you need. Now 
a team from the Universities of Sheffield and 
Leeds may have found the answer to faster 
computing: sound.

The world’s 2.7 zettabytes (2.7 followed 
by 21 zeros) of data are mostly held on 
hard disk drives: magnetic disks that work 
like miniaturised record players, with the 
data read by sensors that scan over the 
disk’s surface as it spins. But because this 
involves moving parts, there are limits on 
how fast it can operate.

Magnetic solid-state drives are a possible 
solution. ‘Racetrack memory’ uses tiny 
magnetic wires, each one hundreds of 
times thinner than a human hair, down 
which magnetic “bits” of data run like 
racing cars around a track. Existing 
research into racetrack memory has 
focused on using magnetic fields or 
electric currents to move the data bits 
down the wires. However, both these 
options create heat and reduce power 

efficiency, which will limit battery 
life, increase energy bills and increase 
CO2 emissions.

Dr Tom Hayward from the University 
of Sheffield and Professor John 
Cunningham from the University of 
Leeds have together come up with a 
completely new solution: passing 
surface acoustic waves across the 
surface on which the wires are fixed. 
They also found that the direction of 
data flow depends on the pitch of the 
sound generated — in effect they 
“sang” to the data to move it.

Dr Hayward, from Sheffield’s Faculty of 
Engineering, said: “The key advantage of 
using surface acoustic waves in this 
application is their ability to travel up to 
several centimetres without decaying, 
which at the nano-scale is a huge 
distance. Because of this, we think a 
single sound wave could be used to “sing” 
to large numbers of nanowires 
simultaneously, enabling us to move a lot 
of data using very little power. We’re now 
aiming to create prototype devices in 
which this concept can be fully tested.”

Concentrations of CO2 in our atmosphere 
have increased by 143 per cent since 
pre-industrial times according to the 
World Meteorological Organization 
(WMO).

“We can’t see CO2. It is an invisible 
threat, but a very real one. It means 
hotter global temperatures, more extreme 
weather events like heatwaves and 
floods, melting ice, rising sea levels and 
increased acidity of the oceans. This is 
happening now and we are moving into 
unchartered territory at a frightening 
speed,” said Michel Jarraud, secretary 
general of the WMO.

High CO2 levels new 
‘permanent reality’
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Star of the show

Nikon’s Small World Photomicrography Contest never fails to produce 
a spectacular set of images. The award aims to showcase the beauty and 
complexity of life as seen through the light microscope, and this year was 
no exception, with subjects ranging from the pollen-covered eye of a 
honeybee to the developing embryo of a mouse. Seeing these natural 
events up close in a way that would be impossible with the naked eye is 

utterly compelling, with many of the images looking truly alien in a way 
that no horror prop or science fiction could ever manage. Our favourite 
was this image of a starfish taken at the Memorial Sloan Cancer Centre in 
New York using confocal microscopy.

Photo credit: ©Evan Darling, Memorial Sloan Kettering Cancer Center

www.projectsmagazine.eu.com

R&D INSIgHtR&D InsIght

15



After a lifetime as a leading swedish 
politician, including a stint as Minister 

for health and social insurance, Bo 
Könberg was asked by the nordic Council 

of Ministers to produce the ‘Könberg 
report’, to highlight key areas where 

cooperation in the nordic region would 
lead to better health outcomes. his brief 

was to consider every aspect of health 
and to keep the report short and to the 

point. he did just that, making 14 insightful 
recommendations for greater cooperation 

between the five nordic countries. With 
five of these recommendations already 

adopted by the Council of Ministers, 
he speaks to William Davis about 

the challenges we face, collaboration, 
and his fear of antibiotic resistance

FEATURE

In 2013, The Nordic Council of Ministers asked 
Bo Könberg to write an independent report on 
how Nordic cooperation in health services and 
eHealth development can be enhanced over 
the next five to 10 years. Although the report 

was delivered last year, it still has an impact today. 
Of course, in his report Könberg is able to focus on 
some of the most successful and ambitious health 
programmes in the world and there is already a long 
track record in collaboration in the region since the 
Nordic Council of Ministers was created in the 
1950s. But as technology develops and as shifts in 
Nordic society occur, he is convinced that optimising 
regional competencies and sharing resources has to 
be the way to maintain high standards.

Könberg admits to being “a little biased” when talking 
about the quality of health provision in the Nordic 
region. He has been a member of the Swedish Liberal 
party for all his political life and is proud of the fact 
that he has been instrumental in “many of the good 
things” in his country’s welfare state, including health. 
He was also a minister for Health and Social Insurance 
in Sweden during the 1990s and as such has been 
involved in many of the collaborative efforts and 
successes in terms of health as part of the Nordic 
Council of Ministers.

When Könberg started to work on health questions 
on the regional level, as part of the Council in 
Stockholm in the 1970s, Sweden and the USA were 
the two biggest spenders on health in relation to total 

The future of  
 Nordic Collaboration  
        in health
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GDP, at some 8-9 per cent. Sweden now spends about 
10 per cent on health and the USA is spending around 
17 per cent, but, as Könberg points out, Sweden still 
maintains “a good service”. In fact, he says, Sweden 
still out-performs many countries in the world and if 
you look at life expectancy, child mortality and other 
indicators, then the Nordic region as a whole performs 
very well on the global scale.

So while money spent on health is clearly a factor in 
the quality of service, policy, strategy and available 
expertise also play their parts – and this is why 
Könberg believes cooperation in the region is so 
important. “It makes sense to cooperate when we 
have a relatively low population in the region,” he 
explains. “The country with the highest population is 
Sweden and that is only around 10 million people,” he 
continues. “And with modern medical technology it 
makes sense to share research, resources and 
expertise rather than concentrate them in one 
country – and this is particularly the case when 
dealing with highly developed medical technologies. 

“It seems to me,” he continues, “that 
investments into this technology 
should not be made by individual 
countries before they speak with the 
other countries in the region. That 
way, the pooling of resources and 
the setting up of centres of 
excellence can take place, which is 
sensible and much more efficient 
when populations are small as they 
are in each country.”

Despite his inside knowledge of 
Nordic health systems and the 
received wisdom that the 
systems were generally good, 
when Könberg started working 
on his report, he says he was 
“shocked” by the situation he 
discovered in relation to 
antibiotics and in particular the 
growing resistance to them. 
This, he believes, is one of the 

greatest health challenges we 

face, not only in the Nordic countries, but all over 
the world.

“This is why I made the investment into research 
and development of new antibiotics my first 
recommendation in the report,” he says. “It may be 
the best way we can avoid a catastrophic future.”

Könberg, of course, is not alone in his gloomy 
outlook of antibiotic resistance. A number of studies 
since his recommendation was made have, in fact, 
concluded that the situation is getting worse and 
more urgent action is needed. It is clear that regional 
and global cooperation is needed to address this issue. 
As he put it in his report, we need to take “vigorous 
measures against increasing antibiotic resistance”.

The report makes 14 recommendations in total and 
the Council of Ministers selected five proposals on 
which to focus.

“My brief was to make proposals that would be 
possible to implement within five to 10 years so I was 
pleased with the fact that after only a few months the 
council was able to select five, plus the antibiotics 
issue,” says Könberg. “That, to me, seems like a 
realistic selection for now. I hope that further 
recommendations can be looked at in the future.”

The five recommendations of areas that would 
benefit from further Nordic cooperation that the 
council selected were:

•   Highly specialised treatments – linking a new 
Nordic review group for future projects to the 
Council of Ministers to ensure that cooperation 
projects are increasingly part of national strategies 
for specialised treatments, promoting efficiency, 
quality and the better use of economic resources.

•   Rare diagnoses – calling for a a Nordic network for 
forward-looking cooperation in the area of rare 
diagnoses, which can secure the continuity that is 
required in the work.

•   Psychiatry – establishing an annual Nordic Summit 
on psychiatry that will improve exchange of 
experiences and best practice, while also developing 
an extended database of knowledge needed for 
good, collaborative research.

•   Contingency planning – to increase and fine-
tune the mandate given to the existing Nordic 
public health preparedness group, known as the 
Svalbard Group. This will increase collaboration 
in terms of joint R&D, training, purchasing and 
contingency stocking.

•   Exchange programmes for civil servants – 
developing a programme of increased exchange of 
health officials between the Nordic countries and 
the development of more networks designed to 
increase Nordic expertise and competitiveness.

Könberg points out that the antibiotic issue will also 
become an increasingly important part of Nordic 
cooperation, but also recognises that it is a global 
issue and one that requires global cooperation. So 
where does he see the Nordic countries in this global 
picture?  “I put forward proposals that the five 

 Bo Könberg

“Investment into 
research and 

development of new 
antibiotics was my first 

recommendation  
in the report”
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countries of the Nordic region should work together  
on, as well as work together within the EU, the United 
Nations and the World Health Organisation,” he 
explains. “But in terms of antibiotic use, I believe the 
five Nordic countries should make clear their 
intentions together and show the world that they will 
diminish their use, at least to the lowest level in 
Europe, which is the Netherlands.

“The situation now is that all Nordic countries use 
less antibiotics than the average for the EU but I think 
it is important that we lower this use further. I think 
it will then become easier for other countries who 
have very high levels of antibiotic use, like France 
and Belgium, for example, to lower their use if we 
reach the lowest level with about five years.

“The other part of this proposal is that we should 
commit to developing new antibiotics,” he continues. 
“I was really frightened when I heard that there 
have been no new classes of antibiotics developed 
since the 1980s. Many of the experts I spoke with in 
compiling my report believe that the economic 
incentives for developing these new drugs to be too 
small to make it worthwhile. So I propose that some 
£10billion should be put aside by the rich countries 
– the EU, the US, Japan and the like – to incentivise 
the pharmaceutical companies to develop new 
antibiotics. If they do, we will have the money 
earmarked to make it pay.

“National governments will fund these initiatives, 
which sounds like quite a large financial commitment, 
but compared to the collective GDP, it is actually a 
rather low-level commitment. And given the 
importance of issues like antibiotic resistance, then I 
think rich countries should be able to afford this.”

While Könberg is convinced that the antibiotic issue 
is one of the most important challenges facing 
modern society, he is also convinced that it will be 
through good research and the continued 
improvement of technology that we will be able to 
address many of the problems we now face – and he 
sees Nordic collaboration as a fine example of how 
these challenges can be met.

For many, the ageing population is one of the stiffest 
tests we face, both in terms of healthcare needs and 
its economic impact. While Könberg agrees with this, 
he does so with a great sense of optimism, developed 
through his many years of experience in the field. 
“When we first started to look at this, back in the 
1970s, we all believed that as we grew older, we would 
get sicker and sicker and it would become more and 
more expensive to treat this sickness,” he explains.

“But in the last 10 years or so I have changed my 
opinion of this in a more positive way. It seems that 
yes, we are living longer, as we thought, but we are 
also staying healthier for longer and so the length of 
time when we are in need of care hasn’t changed that 
much. If it stays like that then this is not such a health 
problem. And if, as we have done in Sweden, we 
continue to spend a high proportion of GDP on 
healthcare, then I don’t see this as such a growing 
problem either. If you have a good healthcare system, 

then it should be possible to live longer without it 
being such an issue.

“Of course, if we have more older people not 
working and so not contributing taxes to the 
economy, then we have a different sort of problem 
and this will need to be addressed,” he concedes. 
“But of course this is where technology can help. 
Take cataracts, for example. It is one of the more 
common problems of ageing but can now be treated 
faster and more efficiently because of technological 
advances, so saving money. 

“A lot of these innovations come with good research 
and the Nordic region has a very good track record in 
research because for many years we have invested 
heavily in research and have been very quick in 
getting innovations from the research lab and into 
market production. 

“I hope this continues in terms of funding, but 
collaboration is very important here as well, 
particularly in testing and licencing. I would like to 
see that if something is accepted in one country, then 
it should be made available in all the Nordic countries 
rather than having to go through testing and 
licencing in each.” ★

You can read Bo Könberg’s full report here:
http://norden.diva-portal.org/smash/get/
diva2:723237/FULLTEXT01.pdf

“It seems that we 
are living longer, 
as we thought, 
but we are also 
staying healthier 
for longer and so 

the length of 
time when we are 
in need of care 
hasn’t changed 

that much”
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ADVANZ: fighting back against 
zoonotic diseases

Health

neglected Zoonotic Diseases (nZDs) place a huge burden on society, especially in areas of high poverty, but 
do not receive the same kind of attention from health organisations as diseases such as malaria and AiDs. 
the ADvAnZ project is aiming to improve knowledge and understanding of how nZDs are spread by providing 
advocacy materials for governments, professionals and civilians alike.

The World Health Organisation (WHO) 
defines zoonoses as “any disease or 
infection that is naturally transmissible 
from vertebrate animals to humans and 
vice-versa”. Some of these diseases, such 
as avian influenza, have been dealt with 
in an effective manner across the world. 
However, a number of endemic zoonoses, 
highly prevalent in poor and marginalised 
populations with limited access to health 
services, still cause severe morbidity and 
mortality in both humans and animals. 
These diseases are less well known and of 
low interest to policy makers and funding 
bodies despite their high cost to resource-
poor and marginalised communities.  

Recent years have seen a growing 
recognition that a number of these zoonoses 
merit more attention from the global health 
community. With only 0.06 per cent of 
global assistance for health devoted to 
controlling Neglected Zoonotic Diseases 
(NZDs), the current state of affairs leaves 
them vastly underfunded in proportion to 
the burden they place upon the population. 
Professor Maria Vang Johansen explains 
how the situation began to be dealt with: 
“In 2006 the WHO in collaboration with 
DFID, FAO and OIE released a report 
highlighting eight zoonotic diseases that 
required attention”. The report was followed 
up by meetings and reports documenting 

the severity of the diseases and the 
importance of addressing them.

Raising awareness
In light of this information, the FP7 funded 
ADVANZ consortium was set up in 2012. 
Following on from various programmes 
and projects of the past, its stated aim is 
“to persuade decision makers and empower 
stakeholders at local, regional and 
international levels towards a coordinated 
fight against NZDs”. The focus of the 
consortium is mainly in Africa, where the 
burden from these diseases is the heaviest. 
Professor Samson Mukaratirwa describes 
why these diseases do not attract the same 

Most cows are healthy, 
but some cows may have 
illnesses which can be 
passed on to people by 
drinking milk that has not 
been boiled or cooked. 
Two of these diseases are 
brucellosis and the bovine 
form of tuberculosis.

Artist: Joseph Kariuki ©Avia-GIS.
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veterinarians, public health workers and 
agricultural workers.

A major output of ADVANZ has been the 
creation of a website which provides a 
comprehensive review of available One 
Health advocacy materials and information 
resources for decision makers and other 
interested parties. Its focus is on the eight 
NZDs identified by the WHO:  anthrax, 
brucellosis, cysticercosis, echinococcosis, 
leishmaniasis, rabies, trypanosomiasis and 
tuberculosis.  Three different village settings 
in Africa are used to illustrate how people, 
their own health and that of their animals 
may be inter-connected.  Within the villages 

a series of scenes illustrates everyday 
interactions between people and animals 
that can involve the risk of contracting one 
of these diseases.  Clicking on a scene leads 
the viewer to a write-up about the disease 
and to a selection of advocacy materials, 
ranging from technical texts to posters and 
short videos, classified according to what 
they depict and their level (technical, popular 
etc.).  The text and links to the materials can 
also be downloaded in the form of PDFs. 

For one of the zoonoses — Taenia solium 
taeniosis/cysticercosis — an electronic 

computer based education programme 
entitled ‘The Vicious Worm’ is also available 
from the platform and from its own 
homepage: www.theviciousworm.org.

The Pan-African One Health Platform
One of the main tools for disseminating 
the advocacy materials created by the 
consortium is the Pan-African One Health 
Platform. This collects and provides 
information, resources and advice on the 
diagnosis, treatment and prevention of 
NZDs. The One Health concept is based on 
the fact that human health, animal health, 
and ecosystem health are inextricably 

linked. By keeping this in mind it is 
thought that health of all species can be 
improved by accelerating biomedical 
research discoveries, enhancing public 
health efficacy, expanding the scientific 
knowledge base, and improving medical 
education and clinical care.

“We want to advocate that the One 
Health approach is an effective approach 
to control and prevent NZDs,” explains 
Mukaratirwa. “We also want to make 
sure the advocacy materials for the NZDs 
are appropriate and adapted to each 

“We found it amazing that nobody had emphasised 
to these people the damage that the most 

prevalent zoonotic diseases were causing them”

amount of attention as others:  “The impact 
of NZDs in developing countries is severe, 
but they lie far down the disease control 
agenda. Some of them, such as anthrax 
and rabies, are among the oldest diseases 
known to mankind and tools have long 
been available for their prevention and 
control.” 

A chronic lack of information on 
diagnosis, treatment and prevention of 
NZDs has led to their continued 
proliferation. For those working closely 
with livestock and the surrounding 
communities, levels of health are connected 
with the health of the animals and the 
environment. During case studies done in 
collaboration with affected communities, 
Professor Mukaratirwa and his team found 
that little knowledge or concern existed 
about these facts. “We found it amazing 
that nobody had emphasised to these people 
the damage that the most prevalent zoonotic 
diseases were causing them,” he says.

Advocacy materials for NZDs
The tenet providing the foundation for the 
ADVANZ consortium’s methods is that to 
win the battle against NZDs, communities 
must be sensitised to understand the need 
for behavioural changes in the population 
at risk. Providing locally adapted 
information was thus a major activity of 
the project, helping to generate awareness 
and promote the adoption of good practices.  
By providing evidence-based knowledge of 
the cost-effectiveness of controlling these 
diseases, it also looked at educating and 
informing relevant professions such as 

Dogs live in many villages where they 
often act as guards or even help with 
herding animals or hunting. Most people 
know that rabies is a fatal disease which 
dogs can get, and give to people, usually 
by biting them. Artist: Joseph Kariuki 
©Avia-GIS.
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category of stakeholders ranging from 
governments to the affected communities. 
The One Health Platform will help us to 
bring together all of the existing isolated 
networks into a united body where materials 
and experiences are shared by all.”

Creating a legacy
Both Professors Mukaratirwa and Vang 
Johansen are keen to stress that far from 
being just a research project, the materials 
created by ADVANZ will remain as a 
useful set of tools that can bring about real 
change. “We have materials targeted at 
different stakeholders and ready to be 
disseminated,” says Mukaratirwa, “and the 
Pan-African platform will make sure that 
these materials reach them.” Improving 

awareness and knowledge of NZDs 
through a One Health approach has the 
potential to bring about a coordinated 
and informed drive against these 
diseases that could eventually wipe them 
out for good. 

Professor Vang Johansen believes that 
opportunities still exist to improve upon 
the results achieved so far. “The ADVANZ 
project has compiled and made accessible 
evidence-based knowledge regarding 
these diseases, their burden and control 
options”, she explains. “The problem is 
that our systems are not built to allow 
collaboration between sectors. We need to 
break down barriers and create new ways 
of collaborating if the issue is to be 
properly tackled.”★

A number of zoonotic diseases can be contracted through the consumption of 
contaminated meat, including anthrax, tuberculosis, brucellosis and cysticercosis. 
Artist: Joseph Kariuki ©Avia-GIS.

Women are collecting water from a stream, with cattle and trees nearby. In many 
parts of Africa the trees and forest alongside streams are also home to tsetse flies. 
These flies carry parasites called trypanosomes, which can make both people and 
animals ill. Artist: Joseph Kariuki ©Avia-GIS.
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The number of reported food allergies 
has increased in recent years, with 
hundreds of millions of people affected, 
particularly children. Up to six per cent 
of small children and four per cent of 
adults have a confirmed allergic reaction 
to basic foods. Food anaphylaxis is now 
the leading cause of anaphylactic 
reactions treated in emergency 
departments in Westernised countries, 
and as yet no treatment exists – avoiding 
the relevant allergen is the only defence.

However, inspired by an experimental 
vaccine against cancer, Maaike Dooper 

realised she could potentially use the 
same method to create a vaccine against 
IgE-mediated allergies. “The structure 
used in the cancer vaccine was quite 
complex, so we simplified the structure 

allowing the protein to be expressed by 
bacteria,” says Dooper. “The vaccine we 
created looked very promising, and we 
are now continuing this work into its 
second phase.”

ALLERVACC –  
A novel type of 

vaccine against allergy

Health

Allergic reactions to food represent a major and growing medical, social and economic problem worldwide. 
researchers Maaike Dooper and Eliann Egaas of the norwegian veterinary institute have devised a potential 
vaccine for food allergies that uses a fusion protein comprised of a ligand and the relevant allergen

“Peanut allergy was chosen for its severity, 
while house dust mite allergy was chosen 

because it is very common”
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At A glAnce

Project Title: 
AllERVACC novel-type vaccine against 
allergy 

Project Objective: 
The prevalence of allergies has grown into 
an epidemic, affecting hundreds of millions 
of people, particularly children. The socio-
economic impact is immense and current 
therapies are primarily based on symptomatic 
relief. We have developed a concept for a 
novel type of vaccine for the treatment of food 
allergic diseases, AllERVACC. 

AllERVACC is a fusion protein consisting of 
an allergen of choice bound to a ligand that 
induces immunological tolerance. Here, the 
allergen will drive the vaccine to the cells that 
need to be suppressed in food allergy, while 
the ligand will induce tolerance by anergy or 
apoptosis in these cells.  Overall, this induces 
immunological tolerance to the allergen

Project Duration and Timing: 
2013-2016

Project Funding: 
Research Council of Norway

Project Partners: 
•	 Oslo University Hospital 
•	 The Norwegian Institute of Public Health 
•	 Kjeller Innovation

Project Information

Maaike Dooper
Senior scientists Dr. Maaike Dooper and Dr. 
Eliann Egaas have been active members 
in a group working with food allergy 
issues for more than a decade. With the 
Norwegian Veterinary Institute as a center, 
leading Norwegian scientists and clinicians 
advised the authorities, manufacturers and 
public in food safety issues concerning 
food allergy, and analytical methods for the 
major food allergens in food matrixes were 
developed. The current project is a spring-
off from a former project on a vaccine 
against shrimp allery. The latter has not yet 
been commercialized.

Contact:
Tel: +47 98694319
Email: maaike.dooper@vetinst.no
Web: Toxinology.no

MAin contActCreating this type of vaccine involves 
taking the DNA of a specific allergen 
and a ligand that is known to modulate 
the human immune system. These are 
amplified by PCR and then joined 
together, after which the product is 
produced by non-pathological E. coli 
bacteria. The vaccine is then purified 
using His-tag purification, and tested 
for its effectiveness via in vitro studies 
with blood from individuals with the 
food allergy.

Following initial work in which 
results from skin-prick and blood 
tests showed success in inducing 
tolerance towards tropomyosin, the 
main allergen of shrimp, the project is 
now focusing on vaccines for peanut 
allergy and house dust mite allergy. 
“Peanut allergy was chosen for its 
severity, while house dust mite allergy 
was chosen because it is very 
common,” explains project 
coordinator Eliann Egaas.

The patented vaccination technique, 
named ALLERVACC, works by binding 
the allergen in question to a ligand to 
form a fusion protein.  The allergen 

brings the vaccine to the cells in the 
body that need to be suppressed, after 
which the ligand induces non-
responsiveness or apoptosis in them. 
This leads to a suppression of the acute 
reaction of mast cells and basophils, 
and a specific deletion of specific 
B-cells and plasma cells and 
concomitant drop in specific IgE levels 
towards the allergen. Altogether, this 
induces immunological tolerance to 
the allergen. 

“No vaccine for food allergy is yet 
on the market”, says Dooper, 
scientific leader of ALLERVACC. “It 
is an entirely new concept, and can 
be applied to other protein allergen-
based diseases simply by attaching 
the appropriate allergen to the 
ligand.” The researchers have now 
started experimental work on 
animals, working in collaboration 
with the Institute of Public Health 
in Oslo to use a mouse model to test 
the efficacy of the peanut allergy 
vaccine. If the outcome of the 
current studies is positive, clinical 
studies will be the next step.★

Pandalus Borealis  ©Heidi Myrset

Veterinary institute
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Health

RNA drugs:  
hitting the target

The traditional approach to treating genetic and infectious diseases and 
disorders involves the targeting of relevant proteins. These proteins differ 
widely from one to the next, and the drugs (e.g. antibodies or small molecules) 
that target them are likewise unique; one cannot simply take the blueprint of 
one drug as the basis for another. Since the late 1970s, however, the potential 
of RNA drugs has provided a promising alternative that has kept scientists 
busy the world over.

Heading straight for the messenger RNA (mRNA) that encode proteins, 
RNA drug development benefits from the similarities that exist between 
these RNA molecules. The knowledge that enables the design of one RNA 
drug, therefore, is to some extent transferable. No longer does each 
therapeutic need to be entirely considered anew. 

Despite the great strides that have been made, the potential of RNA 
drugs is yet to be fully realised as major challenges exist concerning 

off-target effects, tolerability and the potency of these therapeutics. 
Today, these issues are at the forefront of the work being carried out 

at the Center for Computational and Applied Transcriptomics 
(COAT). A newly established cross-disciplinary enterprise, 
COAT aims to facilitate the design of safe and effective RNA 

drugs through the integration of experimental biology data and 
cutting edge computational methods. 

Led by Anders Krogh, a professor in bioinformatics and head of the 
University of Copenhagen’s Section for Computational and RNA 

Biology, COAT brings together the expertise of the Danish 
universities of Copenhagen and Aarhus, the University of 
California Santa Cruz (UCSC), New York’s Memorial Sloane 
Kettering Cancer Center (MSKCC) and the biopharmaceutical 
company Roche Innovation Center Copenhagen (RICC).

Enabled by a €5m grant from the Danish Strategic Research 
Council, the centre’s work marks a vital contribution toward the 
functional annotation of the human genome, an endeavour that 
promises to narrow the gap in our understanding and treatment 
of genetic diseases in humans.

“Although drugs are designed with specific 
mRNA targets in mind, there can be a 

tendency to stray off target and include 
other genes in their effects”

Insight Publishers | Projects 

the theoretical appeal of rnA drugs are tempered somewhat by the multiple barriers that impede their 
development. now, a large scale international collaboration based at the university of Copenhagen is 
paving the way toward safe and effective drugs for the treatment of human disease
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The initial excitement surrounding RNA 
drugs stemmed from the simplicity of the 
concept. “It’s really easy in principle to 
design an RNA drug that targets mRNA,” 
states Krogh. “In a disease in which a gene 
is over-expressed, you can in theory 
synthesise an oligonucleotide (oligo) that 
turns this gene off. All that is required is an 
oligo that reverse complements a gene’s 
mRNA to enable binding. It’s easy on paper, 
but in reality it’s proven a lot harder to find 
oligos with all the right drug properties.”     

The structured nature of mRNA is, quite 
literally, an obstacle to RNA drugs. Not only 
do oligos need to be complementary to the 
target mRNA, but they also need to target 
regions that are accessible. “mRNA fold into 
what we call a ‘secondary structure’, so it 
can fold into structures much like proteins 
can,” explains Krogh, “If they are structured 

then the oligo can’t bind to the target.” A 
further encumbrance to RNA access is if a 
protein binds the target site. 

The advances in DNA sequencing that 
have occurred in the last ten years allow the 
team at COAT to investigate how these 
oligos target mRNA with a particular view 
to the accessibility of RNA drugs. The 
ability to perform transcriptome-wide 
sequencing and the like provide the tools 
for analysing the binding sites of the huge 
amounts of short RNA sequences involved. 
For instance, the centre was recently able to 
report significant improvements in the 
methods for probing RNA accessibility. 
Using a massive parallel-sequencing-based 
method called hydroxyl radical footprinting 
(HRF), COAT have arrived at a way to 
discern the structure of mRNAs to an 
unprecedented degree. “Although not 
completely accurate, our method for probing 
combined with computational methods for 
prediction gives us very good estimates of 
mRNA structure and hence accessibility to 
RNA drugs,” Krogh remarks. 

Although drugs are designed with specific 
mRNA targets in mind, there can be a 
tendency to stray off target and include 
other genes in their effects. In essence, the 
drug will manage to suppress the gene it is 
meant to but then reduce the expression of 

other genes with coincidentally similar 
sequences. These ‘off-target’ effects can 
cause significant problems in the 
development of a drug. In order to study 
these effects, the team at COAT has been 
developing a method that can 
experimentally map all the binding sites of 
an oligo. Beginning with tens of thousands, 
the method reduces the number by selecting 
oligo sequences with the minimal amount 
of close sequence matches to unintended 
RNA targets. 

One of the centre’s most exciting 
discoveries concerns the problem that 
many oligos are poorly tolerated. This was 
of very practical importance to COAT’s 
industrial member at Roche Innovation 
Center Copenhagen, where Morten Lindow 
has been struggling to find ways to 
identify and get rid of oligos with low 

tolerability. The fact that an oligo has low 
tolerability (essentially meaning it is 
poisonous) may not emerge until toxicity 
is evident in murine models, quite some 
way along the road of drug development. 
However, Lindow and his colleagues were 
surprised to find that from sequence alone 
it is possible to predict toxicity. “People 
were expecting that it would be more 
complex to discern and would involve all 
kinds of investigations” says Lindow, “but 
it was quite simple.” It’s not yet possible to 
make predictions that are a hundred 
percent accurate, but it has already 
radically reduced the amount of 
experiments that are usually necessary. If 
a drug is predicted to be very toxic, RICC 
doesn’t even begin to test it.

Established in 2011, the COAT has 
achieved a considerable amount of success 
in its short life. Naturally, Krogh expects 
the research carried out between the 
partners to continue in academia, but it’s 
hoped that COAT will be able to carry on 
the relationship that’s been built with 
RICC beyond the current 2016 timeline for 
the centre. As more is learnt about the 
structure of human RNA and protein-RNA 
interactions, it’s a relationship that could 
see the future of RNA drug development 
realise its potential at last. ★

At A glAnce

Project Title: 
Centre for Computational and 
Applied Transcriptomics

Project Objective: 
The main objective of COAT is to 
facilitate the design of efficient 
and safe RNA drugs in part by 
investigating how RNA structure 
and RNA-protein interactions affect 
gene expression

Project Duration and Timing: 
Duration 5 years, ending July 2016.

Project Funding: 
The Innovation Foundation, formerly 
Danish Strategic Research Council

Project Partners: 
The University of Copenhagen, 
Denmark
The University of California, Santa 
Cruz, U.S.A.
Aarhus University, Denmark. 
Roche Innovation Center, Denmark

Project Information

Professor Anders Krogh
Professor Anders Krogh is the 
director of the COAT centre and the 
Head of Section for Computational 
and RNA biology, Department of 
Biology, University of Copenhagen. 
He leads an independent 
2-year Master’s programme in 
bioinformatics which graduates 25 
candidates per year.

Contact:
Tel: +45 51827056
Email: Krogh@binf.ku.dk
Web: www1.bio.ku.dk/binf
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“People were expecting that it would be more 
complex to discern and would involve all kinds of 
investigations, but it was quite simple”
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The Nordic 
thirst for 
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the heart of research  

success
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The Nordic 
thirst for 

knowledge at  
the heart of research  

success

nordforsk is a platform for joint nordic research and research infrastructure 
cooperation. the organisation was established by the nordic Council 
of Ministers, and is governed by a board with full responsibility for 

nordforsk´s activities. the board is composed of high-level members from 
research councils and universities in the five nordic countries.  We spoke 
with nordforsk’s director Professor Gunnel Gustafsson about why she 

believes this collaborative regional approach to research is delivering such 
success and what she sees as society’s big challenges that lie ahead

NordForsk was formed by the Nordic Council 
of Ministers in 2005 with the specific aim of 
strengthening research in the Nordic region 
through joint funding initiatives and close 

cooperation. The Nordic Council of Ministers itself is a 
collaboration between Sweden, Norway, Denmark, 
Finland and Iceland on the political level, so NordForsk 
simply extends this cooperation ideal to a more practical 
level. Modeled on the European Research Area, the idea 
behind NordForsk’s creation was to cultivate a Nordic 
research and innovation area involving the different 
national research organisations and funding bodies in 
each of the five countries working closely together.

The working structure is relatively simple. Nordforsk 
remains formally under the control of the Nordic 
Council of Ministers and they provide the organisation 
with its basic funding and statutes, offering a relatively 
open mandate in terms of its research focus. But 
NordForsk is expected to work closely with the 
individual Nordic funding agencies and these 
organisations contribute most of the research funding 
and so directly input into the thematic focus of research 
being undertaken – on the simple proviso that if they 
feel the research efforts will clearly benefit from Nordic 
cooperation and the sharing of collected competencies 
in the region, then they will provide funding.

It’s a simple idea of pooling resources and with 
customary Nordic efficiency and typical modesty it is 
doing rather well as it celebrates its tenth anniversary. 
Professor Gunnel Gustafsson is NordForsk’s current 
director and she believes that NordForsk’s success is at 
least in part due to the cooperation between the national 
funding agencies in developing relevant and valuable 
research strategies.

“The way it really works is that the five research 
funding agencies are represented at a high level on the 
NordForsk’s board,” she explains. “So they are also part 
of the strategic policy making of the organisation.

“We talk to and listen to funding agencies and 
universities as well as to ministries in order to 
understand what their priorities are,” she continues. 
“We work together to clearly establish where it makes 
sense to cooperate and in which areas cooperation 
amongst the Nordic countries will benefit the research.” 

There is clearly a perception that this approach works 
well as all countries continue to fund NordForsk and 
give NordForsk a suitably blank canvas to invest that 

money into research. But Professor Gustafsson believes 
there is added value to this joint funding. “There is more 
to it than just providing the funds,” she says. “We live 
in a knowledge society and in our strategy, not only do 
we focus on developing research infrastructure, which 
of course is very important, but we also focus on 
addressing the great challenges of our time, and in the 
case of our region that means filling the gap in 
knowledge that may exist in individual countries and 
increasing the knowledge that is available by tackling 
them together, when complementary competencies 
clearly exist.”

Obviously the tangible impact NordForsk has 
directly on society is much harder to measure but 
there are several good examples of success stories. 
The organisation has, for example, recently evaluated 
its first two thematic centres of excellence – one 
being the transition of the Nordic welfare states, the 
other being food, nutrition and health. It has been 
clearly demonstrated in these evaluations that 
working together has increased the impact of the 
work undertaken. “The most obvious impact here is 

Professor Gunnel Gustafsson
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perception,” explains Professor Gustafsson. “The 
results of these centres are now perceived to be 
the work of the whole region rather than just 
the work of one or two countries.”

Of course, research success is the result of 
a multitude of factors but, as Professor 
Gustafson freely admits, success will 
often correlate positively to the amount 
of money invested in it - and Nordic 
countries spend a lot of money on 
research as a proportion of their GDP. 
“That, of course, forms the basis for 
everything in terms of research success,” she 
says.

But she is also keen to point out that often the 
reasons behind research success are not just 
down to money. Sometimes, she believes, it is 
a culture of learning; a thirst for knowledge 
that lies at the heart of discovery and 
here, the Nordic region is leading the 
way. “There is a strong knowledge 
culture in the region,” she emphasises. 
“Knowledge is seen as very 
important for policy makers to rely 
on and we take seriously the fact that we need to 
know a lot before we move forward, make decisions 
and do things to make improvements. I think research 
success is an aspect of this broader culture.

“Of course, investment in research has 
traditionally been our strong point and we have 
maintained that, but more and more countries, 
particularly those outside of Europe, are investing 
more and more themselves into research so we 
believe that in order to keep up with this and 
continue to deliver excellence, then the Nordic 
countries need to cooperate and make full use of 
our collective desire to know more.”

While NordForsk continues to develop this 
regional strategy, it also has a more global 
perspective. Over the past five years there has been 
a shift away from what some would see as more 
basic research with an emphasis on mobility, on 
innovation issues and, very importantly, 
cooperation between Nordic representatives and 
those from the rest of Europe and other countries. 
When Nordic researchers apply for funding now, 
it’s seen as a big plus to have cooperation with 
countries outside the region.

Professor Gustafsson explains more: “We have 
been encouraging this collaboration between 
countries in the Nordic region and other countries in 
the ERA in many different ways. Firstly, we have 
this concept of excellence, whereby we encourage 
funding applicants to apply in groups that include 

experts from outside the region who may not be easy 
to find within the Nordic countries.

“While we have, historically, had strong ties with 
the Baltic countries, and these relationships 
continue, we have also recently worked on initiatives 
in the UK and Holland. It is very much part of out 
strategy now to address funding agencies outside the 
Nordic countries to see if we can find some further 
gains through cooperation.

“One of our notable successes in terms of this 
international collaboration has been in climate 
research and we are part of JPI Climate,” she 
continues. “We have also had success in health 
research in a clinical trials initiative, while we have 
also been working successfully with Baltic countries 
in the health sphere, too.”

Another area of NordForsk’s more international 
outlook is cyber security and other new threats that 
don’t respect national borders. This is, of course, an 
area where international collaboration is essential 
and the organisation is currently talking to the UK 
Research Council about how to address some of 
these challenges together, using a joint, “common 
pot” programme.

“What we will do now is alert those who are 
looking at funding through Horizon 2020 or the ERC 
about the further opportunities that exist in this 
collaboration, either in finding the right people to 
work with or in accessing other funding options,” 
explains Professor Gustafsson. “This will help bring 

NordForsk implements  
a new strategy every  

four years
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back new knowledge into the region, and this is as 
important as any new money.”

NordForsk implements a new strategy every four 
years, believing that reviewing its approach to what it 
is doing, understanding what has worked well and 
identifying the most pressing research challenges 
will keep things fresh and relevant. After its most 
recent review, its latest four-year plan is seen very 
much as an evolution of its previous strategy, but one 
on which implementation and action plans can be 
added with a longer-term view.

This long-term view is now placing an emphasis 
on research infrastructure as a key area for 
cooperation because, as Professor Gustafsson says: 
“Infrastructure is expensive.”

The new strategy also emphasises the need for 
research to make an impact on society, in other words 
make those who will actually use the research 
outcomes aware of the research results when they 
arise. An example of NordForsk engaging with end 
users comes from its climate programme, when 
researchers worked with private insurance companies 
and developers, who provided funds as well, to 
develop a Nordic map so that planners could discover 
where it was safe to build and not in danger of landslip 
or other dangers. This was published and is now freely 
available. “It was a good example of researchers 
cooperating with the end users to provide them with 
something that was useful and based on something 
they needed,” explains Professor Gustafsson.

“Of course we need to balance this need to deliver 
research for the real world that has commercial 
value and meets a specific need, with conducting 
research into the unknown and finding things that 
people don’t actually know they need,” she 
continues. “That is very important to avoid being 
too narrow in our outlook.

“I believe that dialogue between the research 
community, the political community and industry 
is hugely important – but it is not as easily 

accomplished as it may seem,” she continues. “The 
research community looks at the long term, 
industry wants quick results and politicians want 
to win elections. So to create these platforms where 
they can come together and discuss concrete plans 
and issues is very valuable. 

“Publically-funded research also has to pay 
society back – it uses our money. So although 
much of the research they fund will deliver things 
they don’t know they need, it is important for 
them to be involved in the dialogue, so it is 
important that researchers communicate 
effectively so people know that something is going 
on with that public investment.”

With its new strategy in place and a renewed 
commitment to collaborate within the Nordic region 
and more internationally, Professor Gustafsson is 
positive about the future of NordForsk.

“I think our bigger programmes, like health, climate 
and education are broad enough to continue to 
elaborate,” she explains highlighting the fact that the 
region will continue to work on some of the grand 
global challenges in cooperation with other countries 
in programmes like Horizon 2020.

But she is perhaps more excited about the potential 
she sees in more Nordic-focused research on health 
and social development based on the region’s unique 
and substantial registered data, both medical and 
social. This infrastructure resource, she believes, has 
huge potential if cooperation takes place effectively, 
both in terms of funding and the sharing of data. 
“These provide invaluable research data, so we have 
had to work extensively to overcome the ethical and 
legal issue surrounding the use of personal data for 
broad-based research,” she says.

“There is a lot of good research within a specific 
area – genomes and specific cancers for example 
– but to combine social and health issues with the 
help of a profound database would be very useful,” 
she elaborates.

“Many of the diseases we suffer from and spend 
a lot of money on to cure are both emerging from 
conditions within society as well as from our 
biological destiny,” she continues. “So my ambition 
would be to build this registry-based research to 
look much more closely at what could be done from 
each angle.

“We are not there yet, but we have worked a lot on 
overcoming national barriers and in certain areas 
such as clinical trials we have done a lot in terms of 
sharing data across borders. In terms of sharing 
individual health and social data, we need to be very 
careful not to violate personal integrity, but if we 
could do that then we have the data in the Nordic 
countries that could be almost revolutionary – we 
could understand all aspects of health; how it is 
distributed, what social conditions impact on it, the 
relationship between employment and health. These 
are the types of issues that we need to research and we 
have the personal data available in the Nordic region 
to do so.”★

“What we will do now is alert 
those who are looking at 

funding through Horizon 2020 
or the ERC about the further 

opportunities that exist in this 
collaboration, either in finding 
the right people to work with 

or in accessing other  
funding options”
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Devices used to track marine mammals 
such as seals and whales have existed for 
around 25 years, but the information they 
provide has been mainly limited to 
migration pathways and diving behaviour. 
Recent improvements in sensors such as 
accelerometers — the microchips found in 
smartphones that measure three 
dimensional movement — means that it is 
now within the realms of possibility to 
collect information on energy expenditure 
and body condition.

“High accuracy swim speed sensors and 
accelerometers allow us to accurately 
measure the body movement of seals as they 
move through the water,” explains Dr 

Estimating body condition 
and energy expenditure of 
wild marine mammals

Biology Biotech

instruments attached to marine mammals in the Arctic provide important information about the animals’ 
eating habits to fisheries that need to work at sustainable levels. An international team of researchers led 
by Akvaplan-niva in tromsø has been harnessing the power of improved sensors to create devices that can 
provide valuable data on the energy expenditure and body condition of wild animals.

Martin Biuw of Akvaplan-niva. “We are 
now collecting data on energy expenditure 
of captive seals which, combined with 
accurate data on their 3D movements, will 
allow us to estimate the amount of energy 
that is expended by an individual seal based 
on its movement. Once we can do this 
successfully for captive seals, we will apply 
this to studies of seals in the wild.”

Captive seals fitted with accelerometers 
are placed in specially designed sea-pens in 
which they can dive freely, but can only 
come up for breath at the surface in one 
particular place, in which a respirometry 
system that measures oxygen consumption 
is located. Energy expenditure is directly 
proportional to oxygen consumption, so the 
data on oxygen consumption can be used in 
conjunction with the movement data to 
construct an algorithm that can estimate 

the energy expenditure of a given animal 
based on its movements.

Biuw and his colleagues are also working 
on a method for estimating body condition 
— essentially the proportion of body fat in 
an individual — using data from the 
accelerometer. An animal with a higher 
proportion of body fat will be less dense 
than an animal with low body fat. This 
means that when diving, it will have to kick 
harder to counter its relatively high 
buoyancy, but will expend less effort when 
surfacing. Conversely, individuals with low 
body fat will find it easier to dive but harder 
to surface. By measuring the actual body fat 
of captive seals and then comparing it with 
the differences in the way that they dive and 
surface in the water, another algorithm can 
be created to estimate the body fat of wild 
individuals based on acceleration data.
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At A glAnce

Project Title: 
COEXIST-Condition and energy 
expenditure estimates from free-ranging 
marine mammals

Project Objective: 
Using controlled experiments on captive 
harp seals to develop algorithms for 
estimating energy expenditure and 
body condition based on acceleration 
data. Ultimately, these algorithms will 
be implemented onboard animal-borne 
satellite relay data loggers to provide us 
with a means of tracking these parameters 
over time in free-ranging seals.

Project Duration and Timing: 
3 years (2014-2016)

Project Funding: 
Norwegian Research Council, NOK 
3,169,000

Project Partners: 
Martin Biuw (Coordinator, Akvaplan-niva, 
Norway), lars Folkow, Mario Acquarone & 
Erling Nordøy (Arctic University of Tromsø, 
Norway), Kjell Nilssen & Tore Haug 
(Institute of Marine Research, Norway), 
Patrick Miller & Mike Fedak (University of 
St Andrews, UK), Katsufumi Sato, Kagari 
Aoki & Ippei Suzuki (University of Tokyo, 
Japan), Andreas Fahlman (Texas A&M 
University, USA) 

Project Information

Martin Biuw
Senior researcher specialising in the 
ecology and physiology of marine 
mammals. He holds a PhD from the 
University of St Andrews, where he 
worked helping develop methods for 
collecting and relaying environmental 
and physiological data from animal-borne 
instruments. Most of his work has focused 
on polar organisms, mainly marine 
mammals.  

Contact:
Tel: +4777750316
Email: Martin.biuw@akvaplan.niva.no
Web: www.akvaplan.niva.no
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Using these two algorithms, the 
researchers will create an instrument that 
can be attached to seals in the wild that 
can estimate energy expenditure and 
body condition. “The harp seal, the species 
we have been working with, is one of the 
most important fish predator species in the 
Arctic ecosystem,” says Biuw. “Various 
models are currently used to estimate how 
many fish the population of these seals 
eat, and these models all have to make 
assumptions on population size, diet 
composition of the seals, and finally 
energy consumption. Our new instruments 
will provide us with valuable new data 
that can help us improve estimates of how 
much fish these seals need to sustain 
themselves. This is useful for Arctic 
fisheries and seal population management, 
as it is important that these activities are 
kept at sustainable levels that do not have 

a detrimental impact on other species’ 
ability to support themselves.”

In the near future the researchers 
hope to create an improved method of 
estimating diet composition using 
cameras and image classification 
algorithms, similar to those used for 
facial recognition. If an algorithm can 
be inserted into cameras attached to 
seals that can reliably identify their 
prey, the devices will be able to send 
this information via satellite, since the 
entire image are too large to be sent via 
the limited bandwidth available via 
satellites. This will provide further 
improvements to the methods used to 
estimate the consumption of the seal 
populations. Eventually, the team hopes 
to extend the use of their devices to 
other seal species as well as other 
marine mammals such as whales.★
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Policy

the recovery of populations of wolves, bears, lynx and wolverines in europe over the past 50 years 
has been overwhelmingly successful, but it has come at the price of increasing conflicts of interest 
with the people living alongside them. John linnell of the norwegian institute for nature research 
has been part of a large pan-european research effort to gain a deeper insight into these conflicts, 
in the hope that more effective methods for resolving them can be constructed
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Until the 1960s, Norway, like many 
other European countries, spent a lot of 
effort trying to exterminate its native 
large carnivores. The environmental 
movement that followed caused a sharp 
U-turn in this policy, and the recovery of 
populations of wolves, bears, lynx and 
wolverines since then has been one of the 
great success stories of European 
conservation legislation.

However, the reality for people sharing a 
landscape with large carnivores has been 
high levels of conflict. The original 
motivations for killing these animals still 
exist in many areas, the most obvious being 
that they pose a threat to domestic livestock. 
As a consequence, since the early 1990s 
Norway has been investing in research 
projects that investigate the ecology of 
large carnivores and the conflicts they 
cause with people. 

Fieldwork has been a constant since the 
beginning of the funding push, with data 
being fed directly into wildlife management 
institutions to answer immediate questions 
and also being used as a platform to 
generate scientific knowledge. As John 
Linnell of the Norwegian Institute for 
Nature Research explains, the focus has 
been perpetually evolving: “In the early 
years, we were essentially describing the 
basic natural history of these animals and 
assessing general attitudes such as “do 
people like these animals?” As time has 
gone by the work has become more focused, 
with our most recent work analysing 
whether the scientific knowledge produced 
is actually influencing policy decisions.”

The switch of focus towards studying 
policy has been partly provoked by the 
relative stasis in levels of conflict between 
humans and large carnivores over the past 
few decades. Understanding the ecology of 
the animals has improved immensely, as 
has understanding the economic and social 
dimensions of the conflicts that occur. This 
knowledge has been presented to 
policymakers in the form of clear 
recommendations, yet the underlying issues 
remain unchanged. “The debates that we 
hear being played out by the Norwegian 
media and parliament regarding issues such 
as livestock predation are almost identical 

to those from twenty years ago,” says 
Linnell. “There is certainly a sense of déjà 
vu in this respect, so we are now increasing 
our focus on assessing what works in terms 
of policy and how we can encourage this to 
be implemented.”

The challenges faced by policymakers are 
no better illustrated than by the state of 
sheep farming in modern Norway. In the 
1940s when levels of carnivores were 
decreasing towards the extinction point, 
the prevalent husbandry system allowed 
sheep free reign over the mountains and 
forests throughout the summer, 
unsupervised and unfenced. This was 
effective until predator populations rose 
again. Sheep are now being killed frequently 
by large carnivores and the farmers are 
responding by lobbying for the widespread 
use of lethal control and to reduce 
population recovery goals. A change in 
sheep husbandry methods is the only viable 
solution to this deadlock, but although the 
recommendation has been given repeatedly, 
it has not led to a large-scale institutional 
change in the system.

In contrast with the policies on carnivores 
are the hunting systems that have been 
established regarding Norway’s ungulates, 
which represent an excellent example of 
sustainable use of a natural resource 
brought about by a strong relationship 
between research and wildlife management. 
The difference is, Linnell believes, how 
people perceive the two groups of animals. 

Using science to inform 
large carnivore policy

“The focus has been 
perpetually evolving: “In 
the early years, we were 
essentially describing the 
basic natural history of 

these animals and assessing 
general attitudes such  

as “do people like  
these animals?”

“The reality for 
people sharing a 

landscape with 
large carnivores 

has been high 
levels of conflict”
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“Very few people in Norway disagree with 
the fundamental idea that moose and deer 
belong in the landscape and have a place in 
the modern world,” he explains, “and this is 
despite the conflicts they cause with forestry 
and through vehicle collisions.“ 
Unfortunately the same cannot be said of 
large carnivores. There are large, vocal 
stakeholder groups who wholeheartedly 
oppose the premise that these animals 
should ever have been allowed to regain a 
foothold in the wild. These kinds of 
polarised and institutionalised political 
differences make policy decision making 
exceedingly difficult.”

Many different approaches beyond the 
introduction of practical changes to 
livestock husbandry are needed to address 
these conflicts. Recognising the intrinsic 
political nature of the issue implies that the 
solutions must also be political in nature. 
Norway has a long tradition of investing in 
fostering dialogue between stakeholders. At 
a European level the EC has followed suit 
and invested considerable resources in 
engaging with stakeholders during the last 
2-3 years, included commissioning 
summaries of the status of large carnivores, 
overviews of their management, reviews of 
conflicts and a scoping of potential methods 
to reduce conflicts. It has also launched its 
own stakeholder platform to serve as a 
Europe-wide forum for discussion of the 
issues. While it is unlikely that such forums 

will unify the diverse goals that the 
different stakeholder groups have, it should 
improve the interactions between them and 
identify areas of common ground for 
collaborative work. Sadly, the more mature 
and nuanced discussions that occur in these 
forums do not always influence the more 
heated discussions played out at a local 
level or in the media.

The situation in Norway remains 
difficult, with conflicts of interest on 
many levels meaning that resolution will 
likely come incrementally in the long 
term rather than through sweeping 
legislation. Positives aspects can be taken 
from the situation, however, such as the 
high level of science that has been 
produced over the years. “The original 
motivation for funding our work has 
always been the issue of conflict reduction 
and wildlife management, but co-funding 
from the Research Council of Norway has 
allowed us to use the same data for basic 
science, the result of which is that the 
wildlife species we have been working on 
are now some of the most studied mammal 
species anywhere in the world,” says 
Linnell. “We have been lucky in this 
respect, and for me it highlights the idea 
that there is no contradiction between 
doing relevant science and doing excellent 
science. In fact, we have begun to cultivate 
a research culture based around the idea 
of the ‘excellence of relevance’.”★
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Environmentally responsible practices 
are widely supported at the highest levels 
across the EU. Investing in natural capital 
to provide ecosystem services to society 
is an approach that would eliminate the 
dichotomy between immediate budgetary 
pressures and green legacies in local 
public policy.  

Concepts and tools are available to help 
understand the financial and experiential 
benefits that green policies at local level 
can deliver.  ‘Natural capital’ views the 
world’s natural assets on a par with other 
types of capital and ‘ecosystem services’ are 
seen as equally important benefits to other 
types of utilities and services that are 
provided by public and private sector. The 

OpenNESS (Operationalisation of Natural 
Capital and Ecosystem Services) project, 
launched in 2013, explores these principles 
locally and aims to translate them into 
practical frameworks for everyday use. 

In the project’s Oslo case study — 
OSLOpenNESS — the project’s economists 
are collaborating with social scientists and 
ecologists to understand how ecosystem 
services can enhance urban municipal 
planning. “We’re piloting economic and 
non-economic valuation methods which 
consider the importance of nature in the 
city,” explain research partners David N. 
Barton of the Norwegian Institute for 
Nature Research (NINA) and Rasmus 
Reinvang from Vista Analyse. “These 

include its contribution towards recreation 
and health, water management, flood 
control and biodiversity conservation.” 

NINA is collaborating with several 
OpenNESS partners, including social 
science consultancy Vista Analyse and 
various agencies from Oslo Municipality. 
Oslo is the city with the highest population 
growth in northern Europe as a percentage 
of its total population. Its precious green 
spaces are thus facing significant pressure 
from developers, making the OSLOpenNESS 
study both timely and relevant.

Where the city and its 650,000 human 
inhabitants must compete with nature, 
there are numerous trade-offs and 
important development and conservation 

Environment & climate

Green policies can be rationalised using concepts such as ‘natural capital’ and ‘ecosystem services’, but these 
terms and their benefits can seem abstract to policymakers. in response, the international Openness project is 
exploring methods that can compellingly illustrate their importance in local decision-making processes

Integrating natural capital and 
ecosystem services into urban 

management and planning 

Photo: City of Oslo
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determined that such attributes 
significantly upped their values. “After 
computing all of these statistics, we found 
that being near parks and cemeteries, or 
offering seaside and forest views, actually 
has a significant impact on the cost of an 
apartment,” says Barton. “We then took 
the estimates from our sample of about ten 
thousand flats sold, and extrapolated them 
to all the flats in Oslo to obtain an 
approximate valuation.” Proximity to 
blue-green spaces may have a capital value 
in apartment prices in the order of €2bn.   

Whilst conceding that their preliminary 
calculations are approximations, Barton 
contends that their fundamental premises 
are nonetheless valid and compelling. Once 
refined, he believes, such techniques can 
help to form credible economic cases for 
conservation in a dynamic period of urban 
expansion. “Valuation of ecosystem 
services is quite a new field in Norway,” he 
explains. Nevertheless, the Norwegian 
government was one of the main co-
sponsors of The Economics of Ecosystems 
and Biodiversity (TEEB) project. Recently, 
an official Norwegian report  affirmed that 
ecosystem services is a useful concept 
among several other types of values for 
raising public awareness about nature.

After a rapid appraisal aimed at raising 
awareness, more targeted valuation 
studies are needed for decision support. 
Qualitative ecosystem functions such as 
the health impact of green spaces are far 

decisions to be made.  One of the first 
tasks in the project was to raise awareness 
about the importance of urban ecosystems. 
The team applied different economic 
valuation methods in order to demonstrate 
the value of urban ecosystems and the 
services they provide.

According to a report co-authored by 
Barton and Reinvang published in February 
2015, green space in Oslo is worth billions. 
This rapid appraisal employed six ‘value 
transfer methods’, which illustrate tangible 
relationships between the city’s green and 
blue spaces, and connected them with the 
economics of citizens’ welfare. Four of these 
were financial considerations, and two 
concentrated on qualitative improvements 
facilitated by green spaces. “Valuation 
techniques look at ways of mapping what’s 
important for residents in parks, green 
spaces, bodies of water, rivers and the forest 
encircling the city,” explains Barton. “Oslo 
is surrounded by the sizeable “Marka” peri-
urban forest and the Oslofjord coastline.  
Oslo’s geographical centre is actually in the 
forest.” The study considers consumers’ 
willingness to pay for urban green spaces, 
the importance of green infrastructure in 
property prices, time-use values of the 
forest when exploited as a recreational 
space, and the natural capital value of the 
over 700,000 trees located within built 
areas in the city. 

“We’ve found that recreation, which 
represents one of the biggest cultural 

“We’ve found that 
recreation, which 
represents one of the 
biggest cultural 
ecosystem services in 
Oslo, is probably valued 
close to €1bn per year”

ecosystem services in Oslo, is probably 
valued close to €1bn per year,” reveals 
Barton. According to the researchers’ 
estimates, the city’s residents spend more 
than 70 million hours in the peri-urban 
forest per annum. These experiences can 
be valued by calculating what users’ time 
is actually worth, in salaried terms, or 
through comparison to what access to a 
comparable facility, like a gym, would cost 
during these periods. 

Nature also enhances property prices, 
according to the project’s findings. By 
analysing apartments sold in Oslo over the 
last decade, and comparing the prices and 
characteristics of the properties themselves 
— particularly their proximity to nature 
and views of it — the Norwegian team 

©Photo: Terje Laskemoen, Agency of Urban Environment, City of Oslo
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more difficult to value than recreation, 
as are regulating characteristics such 
as green spaces’ absorption of flood 
water and pollution, and their creation 
of pleasurable microclimates. In 2015-
2016 the Norwegian team will be 
conducting more detailed studies that 
will generate more accurate and 
reliable ecosystem service values for 
specific locations.

Pollination in the city and the support 
that urban nature can provide for 
beekeepers and wild bees are being 
surveyed. Another objective is to assess 
the value of trees that, due to limited 
light in Norwegian terrain, are often 
felled due to neighbour disputes or to 
improve views. “We’re going to 
concentrate on city trees along roads and 
gardens, and provide more detailed 
estimates of their value at street level for 
residents and as habitat for biodiversity,” 
says Barton.  The project is also helping 
develop the municipality’s method for 
assessing the compensation value of city 
trees used to set fines for illegal felling.  

Researchers are also collaborating 
with Oslo Municipality in developing 
the ecosystem services approaches in 
existing tools for municipal planning 
and management. The ‘blue-green 
factor’ (BGF) is a proposal for scoring 
properties’ green and blue structures in 
terms of how important they are for 
managing surface water. The BGF can 

be used to set minimum targets for 
property developers in different parts 
of the city, OSLOpenNESS is 
developing the BGF to account for 
other ecosystem services such as 
pollination and recreation. 

“It’s important that our work is policy 
or decision relevant,” summarises 
Barton. “Despite extensive mapping of 
ecosystem services, projects often 
struggle to attain the reliability and 
accuracy required to make ecosystem 
service values relevant for municipal 
planning. Guided by planners and 
communicators in Oslo Municipality, 
our emphasis has been on explaining 
the concepts in Norwegian, raising 
awareness through rapid economic 
appraisal of the most significant 
ecosystem services, and then focusing 
research efforts on planning tools 
where valuation can make a difference.” 

Reinvang contemplates the concept 
of the modern city embedded in 
natural surroundings. “I believe a 
city and nature are not two different 
things. It is a symbiosis, where a 
sensitive and clever interaction 
between man, nature and the things 
we build is what enables a good and 
also effective city. It is a place for life 
and to live. It is time to let nature 
back into the city and civilisation, 
and that is what OSLOpenNESS is 
about – if you ask me.”★

Photo: Bård Bredesen, Agency of Urban Environment, City of Oslo
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As the international community 
continues to seek more economically 
and environmentally sustainable means 
of energy production, biomass has 
emerged as a possible solution to global 
demands. Traditionally biomass has 
been converted into energy via 
combustion, but more and more of this 
organic matter is being converted into 
biofuels and then used for a myriad of 

different purposes, from powering 
machinery to fertilising crops.

The state of future economies and 
international relations will undoubtedly 
rely heavily on the ubiquity and access to 
cheap energy as states put energy security 
further up their agendas. The system for 
procuring energy has historically been 
volatile, constantly hampered by 
anything from attacks on infrastructure 

to political instability within energy 
producing nations.

Many commentators have argued that 
this could all be mitigated by a greater 
presence and diversification of renewable 
energy sources such as biomass. The 
BIORESOURCE project is looking to create 
a model for an affordable, fossil-free 
future, as coordinator Dr Uffe Jorgensen 
explains: “Denmark has made the political 

Enhancing the viability of biomass

Energy

Global consensus is that the world can no longer afford to lean on the crutch of fossil fuels. it is likely that a 
number of alternatives will be needed to maintain the support that the growing population requires, biomass 
being one of them. the biOresOurCe project is looking to improve efficiency and sustainability of biomass 
production by better exploiting the potential of land use and biomass conversion technologies 
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agricultural land. “Our goal was to look at 
the current systems of agricultural 
production and see if we could double 
productivity in those systems in a 
sustainable way, reducing 
nutrient losses and 
greenhouse gas emissions 
at a low cost. Cost of 
production is important 
because the system still 
needs to be economically 
competitive, which isn’t 
easy when producing 
biomass for energy.”

After laying out their 
goals, Jorgensen and his 
team conducted a number 
of long term experiments 
on willow, poplar, and 
miscanthus to improve 
knowledge on their long 
term yields and prospects. 
They had previously found 
a distinct lack of long-
term international studies into these types 
of crops, so endeavoured to create a reliable 
data bank that would detail how these 
materials would develop over a sustained 
period of time. 

As well as looking at long-term yields, 
Jorgensen and his team carried out 
investigations into how they could reduce 
the loss of water-soluble nutrients from 
the soil, a phenomenon commonly known 
as nutrient leaching. During the course of 

“Denmark has 
made the 

political decision 
to be free of 
fossil fuels by 
2050, which is 

quite a 
challenge”

these experiments, they also studied the 
effects of different fertilisers and 
strategies with a focus on cost of 
production. “Our system is very robust to 

different fertilisers and 
machines so we are quite 
sure that we will see very 
low nutrient leaching 
even though fertiliser 
strategies may vary,” 
says Jorgensen.

In cooperation with the 
University of Illinois, the 
researchers have been 
going back to basics and 
analysing the 
photosynthetic efficiency 
of crops. They have 
screened a selection of 
around 900 genotypes in 
order to improve on the 
productivity of those 
currently used around the 
world. As a result, an 

interesting side project has arisen, as Dr 
Jorgensen explains: “We realised that if 
we were really going to boost productivity 
from agricultural land and produce food 
products, you have to take into account 
what is happening globally. If you take 
land that is being used for food production 
and produce biomass crops on it, the 
likelihood is that somewhere else on the 
globe nature areas and forests are going 
to be cultivated for production of food. In 

decision to be free of fossil fuels by 2050, 
which is quite a challenge. A Commission 
on Climate Change Policy has analysed 
the situation and concluded that it’s 
possible, with biomass playing a key role 
in fulfilling that goal. Even though wind 
will be the major energy source, biomass 
will be important to supplement it because 
it’s well suited for storage, whereas energy 
from wind and solar are more volatile.  
Probably one third of total energy could 
be expected to come from biomass.”

These projections do depend on a 
number of factors, including technical 
development, sourcing national resources 
and prevailing market conditions. But 
Jorgensen sees no reason why Denmark 
can’t fulfil its ambitions, and is quick to 
stress the importance of rapid development 
of productivity in biomass crops in a 
country that has over sixty percent 

Above: Measurements of photosynthesis in miscanthus genotypes in search for better 
growth at low temperatures
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but we should do it to create a win-win 
situation so that we can help fulfil 
environmental goals on nutrient leaching, 
substituting fossil fuels and reducing 
greenhouse gas emissions.”

Jorgensen and his team will continue to 
look into biomass and its capabilities, and 
in cooperation with the University of 
Copenhagen, are also investigating the 
conversion efficiency of miscanthus into 
ethanol. This route has a particular 
interest for the commercial partners of 
the project, Novozymes and DONG Energy, 
and pilot scale conversion is planned for 
the coming autumn at DONG.★

this way, though we reduce greenhouse 
emissions in Denmark, we will induce 
increases in other countries. 

“Consequently, we have focused on the 
most productive grass crops we can find 
which have a high content of proteins that 
can be extracted and used as animal feed 
to substitute the import of feedstuff like 
soy. This was not originally a goal for the 
BIORESOURCE project – it is more of a 
spin-off!”

The team now believe that they have 
established a basis by which willow and 
possibly poplar can be integrated into 
making a significant contribution to heat 
and power plants for Denmark in the short 
term – a possibility that has a commercial 
interest to the project partner 
HedeDanmark. Although Dr Jorgensen 
concedes that there will always be some 
debate over sustainability, and issues of 
biodiversity when it comes to the use of 
biomass as an energy source, he seems 
optimistic about the legacy of the project.

“We have managed to have good 
cooperation with NGOs on how to develop 
the biomass sector so we can produce 
these biomass crops and have a positive 
effect on environmental problems like 
nutrient leaching. It has always been one 
of the overriding objectives that we 
should not only produce more biomass, 

At A glAnce
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“Our goal was to look at 
the current systems of 
agricultural production 

and see if we could 
double productivity in 

those systems in a 
sustainable way”
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The warming of the Earth to historically 
high temperatures now appears to be 
inevitable. Although the effects of climate 
variability are actually very well studied, 
the conditions expected in the near future 
will put previously unseen pressures on 
biological and societal systems, the 
outcomes of which will be difficult to 
predict given the already complex nature 
of these systems.

Fishing has long been one of the most 
important industries in the Nordic countries 
in terms of both employment and as a source 
of food. Climate change is likely to have a 
profound effect on fish populations and 
fisheries, and so preparing for and managing 
the consequences of these changes will be a 
highly challenging and important task in 
the coming years.

A NordForsk sponsored network called 
CLIFFIMA — Climate impact on fish, 
fishery industry and management in the 
Nordic Seas — has brought together 
experts from 13 institutions in five 

different countries in order to create a 
platform from which existing competence 
within the Nordic countries can cooperate 
on the challenges that now face the 
fishing industry due to climate change. 
“We have brought together an extremely 
diverse and multidisciplinary group of 
people, ranging from oceanographers and 
biologists to economists and social 
scientists,” says Jan Erik Stiansen, senior 

scientist at Norway’s Institute of Marine 
Research (IMR) and project leader. 

The multinational aspect of the network 
is of great importance. Fisheries in the 
high seas typically span vast areas that 
cover several national exclusive economic 
zones, and the responsibility for 
managing them is often shared between 
countries. It is only appropriate then that 
in a network such as this that participants 
from Denmark, Norway, Iceland, 
Greenland and the Faroe Islands are 
included, as well as guests from Russia, 
Canada and the USA

Measuring climate’s impact on fish
The network consists of a core group that 
carries out the primary work to meet the 
main objectives of CLIFFIMA, and an 
extended group that participates in 
meetings, seminars and conferences. The 
central node of the network has been the 
development of an ecosystem spatial 
database that contains data on temperature, 
salinity, fish abundance and distribution, 
commercial catch and more. The database 
aids the analysis of climate-fish 
relationships. As part of this work, 
methods and standards for digitisation of 
old data were and initiated and systems for 
data storing and exchange were developed. 
These tools are now available to use online.

The politics of fishing
The high-latitude Northeast Atlantic 
covered by the network contains some of 
the most prominent examples in the world 
of how climate change is impacting 
marine ecosystems. This has caused 
problems in terms of fishery management; 
fish are not guided by national boundaries 
but rather by environmental factors, and 
recent movement of mackerel from EU 
waters into the Faroe Islands and Icelandic 
areas has caused disputes – just one 
example of how climate change and 
climate variability can cause changes in 
fish behaviour and thus have 
socioeconomic consequences.

Climate change and fish –  
a changing world

Environment & climate

fish stocks and climate have been well studied in the nordic seas, and much nordic cooperation has 
been conducted over the years. however, the expected effects of climate change calls for developing new 
approaches. the CliffiMA network has drawn on existing nordic competence to drive a truly multidisciplinary 
approach towards studying and preparing for the challenges that will face fisheries in the future

“During the cold period of the 1960s, the mackerel was 
mainly confined to the North Sea and to the west of the 
British Isles, but today they can be found as far north 
and east as Svalbard and the Barents Sea”
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Problems such as these cannot be solved 
as individual nations. The issue of 
changing distribution of fish stocks is one 
that eventually has to be solved politically. 
Certain treaties exist that are based on 
historical distributions, but as these 
distributions change the treaties have to 
be renegotiated. How to do this fairly is 
not clear, and it is thus one of the 
objectives of the network to provide some 
objective criteria and come up with some 
general ideas that can help negotiators 
deal with these unprecedented changes. 

Crossing boundaries
The Atlantic mackerel provides an 
interesting example of how fish stocks are 
moving. Pelagic fish are in general more 
migratory than other fish, with Atlantic 
mackerel being an extreme example of 
this. During the cold period of the 1960s, 
the mackerel was mainly confined to the 
North Sea and to the west of the British 
Isles, but today they can be found as far 
north and east as Svalbard and the 
Barents Sea. “We can see that the mackerel 
are now spawning much further north 
than they were before,” says Svein 
Sundby, senior scientist at IMR. “This is 
quite unique, as most fish do not tend to 
move their spawning areas and so are 
much more bound to that area.”

However, the highly detailed and 
longstanding datasets of the Nordic Seas 

around half of those changes can be 
attributed to anthropogenic causes, the 
other half being attributable to AMO.”

A multidisciplinary melting pot
One of the starting points for the network 
was a similar but smaller project in 
Norway that sought to deal with similar 
issues as CLIFFIMA. After this ended, the 
same group of people decided to expand 
into a Nordic context, gathering all of the 
major institutions that collect data on 
climate and fisheries in the Nordic Seas, 
as well as experts on fisheries economics 
and a few people from social sciences. 
“Getting everyone to communicate 
effectively has been a challenge from day 
one,” says Stiansen. “Each discipline has 
their own way of looking at things and 

show that this northerly movement of 
mackerel has been seen before in the 
1930s and 1940s. In fact, these 
observations are happening in concert 
with what is known as the Atlantic 
Multidecadal Oscillation (AMO) – a long-
term natural variability in sea surface 
temperature with a periodicity of around 
60-70 years that has dominated the North 
Atlantic for as long as records have been 
kept. “We have to be careful when we are 
looking at the effects of climate change 
on fisheries and the attribution of that 
change,” says Ken Drinkwater, senior 
scientist at IMR. “Fish populations that 
only have datasets on them for the past 
30-40 years might show changes in 
parallel with anthropogenic global 
warming, whereas we think that only 

1994 and 1997-1998: Redrawn from Uriarte, A., and Lucio, P. 2001. Migration of adult mackerel along the Atlantic European
shelf edge from a tagging experiment in the south of the Bay of Biscay in 1994. Fisheries Research 50: 129-139.

2013: Redrawn from Nøttestad, L., K.R. Utne, V. Anthonypillai, O. Tangen, J.W. Valdemarsen, G.J. Oskarsson, S. Sveinbjornsoon, 
S. Jonsson, H. Debes, E. Mortensen, L. Smith, A. Olafsdottir, and J.A. Jacobsen, 2013: Cruise Report from the Coordinated Eco-
system Survey (IESSMS) with M/V “Libas”, M/V “Eros”, M/V “Finnur Fríði” and R/V “Arni Fridriksson” in the Norwegian Sea and 
Surrounding Waters, 2 July - 9 August 2013.Working Document to ICES Working Group on Widely Distributed Stocks (WG-
WIDE), 27 August - 2 September 2013, International Council for the Exploration of the Sea (ICES) Headquarters, Copenhagen, 
Denmark, 42 pp.
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A nordic network on Climate 
impact on fish, fishery industry and 
management in the Nordic Seas
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The network will provide 
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link between the physical climate 
systems, geographical distribution of 
fish, and effects on the management 
systems and economic potential for 
harvesting.

Project Duration and Timing: 
January 2010- August 2014

Project Funding: 
NordForsk, an organization under 
Nordic Council of Ministers   
www.nordforsk.org/no 
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their own vocabulary – often we found 
after talking for a while that we were 
talking about the same thing, just with 
different words! But after our years of 
working together we have now started to 
work well together, and bringing that level 
of interdisciplinarity to a topic as complex 
as ours is an achievement in itself.”

Spreading the word
Ultimately, the network hopes to be able to 
provide decision makers such as politicians 
and fishery managers with sound advice 
and projections based on the data and 
models that have been developed. This is 
done through stakeholder forums with 
fishery managers, reports that are sent out 
to politicians and other activities. 

Stakeholder outreach is always a difficult 
task, but the team behind CLIFFIMA 
believe that the messages that scientists 
are sending out about climate change are 
now beginning to be taken on by the wider 
world. “We can see now that groups such 
as the Environmental Directorate and the 
Fisheries Directorate are starting to use the 
knowledge that we have garnered,” says 
Drinkwater. “This is great compared to five 
to ten years ago when, in the US for 
example, climate change did not even have 
to be considered when making assessment’s 
of species at risk. Things are slowly but 
surely starting to change, but all we can do 
is to keep improving our science and filling 
in the gaps of uncertainty related to 
climate models and ecosystems.”★

DEVELOPMENT OF BARENTS SEA TEMPERATURE OBSERVATIONS 
(THE KOLA SECTION), 30 yR LOW PASS FILTER OF OBSERVATIONS, AND 

MODELLED ANTHROPOGENIC COMPONENT (SCENARIO RCP 2.6)

Green line for (2014à) assumes multidecdal climate component to continue with 
similiar amplitude and periodicity as during the 20th century

Blue bars for (2014à) indicate amplitude of interannual variability as observed 
during the 20th century 
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Through southeast Norway runs a 
boundary between northerly coniferous 
spruce forests and southerly deciduous 
beech forests. Projections on future 
climate change based on the HadCM3 
climate model predict that this boundary 
will move north over the coming years, 
with beech trees replacing spruce as 
conditions change favourably for them. 

The spruce today represents an 
economically important tree species to 
Norwegian forestry, with beech wood 
regarded as less versatile and useful, so 
advancing beech forests could have a 

negative impact on this industry in the 
future.  A change in the dominant species 
of tree will also likely lead to further 
transformation of the ecosystem, with 
profound changes occurring at all levels 
down to the microscopic decomposers in 
the soil.  

An international group of researchers 
from various backgrounds is now looking 
to answer the question: how will climate 
change and other stress factor interact to 
transform spruce forest ecosystems to 
beech forest ecosystems in the future? Line 
Nybakken explains: “We have started a 

number of studies — descriptive, 
retrospective and experimental — that will 
give us better knowledge about this topic. 
We want to know more about the historical 
distribution of the trees as well as the 
ecological interplay between the two 
species in the present day.” 

Understanding the impact of the dominant 
tree species on their ecosystem is important 
in regards to understanding future climate. 
Some previous studies have suggested that 
coniferous forests are able to sequester 
more CO2 than broadleaf forests, but more 
data is needed. Part of the project is thus 
looking to measure how spruce and beech 
trees affect decomposition and therefore 
carbon storage below ground. This is done 
through experiments that manipulate the 
environment, for example growing 
seedlings of each species in the other’s soil 
and seeing how successfully they grow and 
how they affect the composition of the soil.  

Physiological studies involve seeing how 
far north beech trees can realistically 
survive, by testing traits such as their 
ability to tolerate frost. “These kinds of 
studies have been done extensively in 
middle Europe but never at the northern 
distribution limit,” says Nybakken. “We 
may find that the trees behave quite 
differently when presented with the 
conditions at this latitude.” Tests on frost 
hardiness of dormant buds so far have 
shown that during the winter months they 
can withstand temperatures down to -20°C, 
which would allow them to potentially 

Environment & climate

“We want to know more 
about the historical 

distribution of the trees 
as well as the ecological 
interplay between the 

two species in the 
present day”

future climate change could see beech forests expand further north in southeast norway at the expense 
of spruce forests. A project based at the norwegian university of life sciences is now investigating the 
physiology, ecology and historical distributions of both tree species and the ecosystems they inhabit in 
order to gain a better understanding of how far the beech forests may extend in the future 

From spruce  
to beech 
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survive in the coastal, but maybe not in 
continental regions further north. 

If beech trees are to out-compete spruce 
trees in spruce forest, they need to be able to 
germinate and establish themselves 
successfully. They are already known to be 
able to thrive in the relatively low light 
conditions present at the spruce forest floor, 
and new experiments in this project have 
shown that the animals in spruce forests 

prefer to eat spruce seeds, conferring an 
advantage to beech plants germinating 
under spruce. 

As beech trees begin their inevitable 
inroads into lands classically dominated by 
spruce, these studies will provide valuable 
information about the wider effects of this 
transformation, as well as providing a 
fascinating case study of how climate change 
is driving rapid ecological change.★

At A glAnce
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Renewable energy generation is on the 
rise in a big way. 2014 saw record levels of 
deployment of both solar and wind 
technology, with countries motivated by 
mitigation of climate change and security 
of supply. The transition from today’s oil-
and-coal-dominated world into the 
envisaged green future will not necessarily 
be easy, however. As the energy production 

landscape changes, the operation and 
design of energy markets will need to 
evolve just as quickly in order to 
accommodate the dynamic and uncertain 
nature of renewable energy sources. 

The 5s project aims to provide both a 
scientific and technical core for future 
models of pricing and exchanging 
electricity. Based in Denmark, which has 
set itself the ambitious objective of 
achieving 50 per cent renewable energy by 

2020, it aims to provide Danish power 
systems with the proper market 
mechanisms to cope with such a change. 
These mechanisms will be based in an 
advanced optimisation framework, from 
the base methodological developments to 
the practicalities of their implementation 
(for instance requiring a parallel 
computing environment).

Preparing for a renewable future
“The first thing that needs to be assessed 
is what impact the introduction of these 
new types of energy producing 
technologies will have on the existing 
markets,” says Professor Pierre Pinson of 
the Technical University of Denmark and 
coordinator of the 5s project. “There will 
inevitably be some negative sides to the 
impact. For instance, increased levels of 
solar and wind will have a tendency to 

drive prices down, which will make 
investing in appropriate technology for 
the future less attractive for investors. So 
it is important that once we understand 
this impact, we then look to see if we can 
come up with new ideas in terms of 
market design to improve things.” 

Pinson and his team have collated a 
huge number of datasets to create a 
simplified version of the entire European 
transmission network. Data from 
meteorological institutes has allowed 
them to model forecasts and measurements 
for renewable energy production over a 
period of several years. By combining 
this with economic and technical 
information about the energy-producing 
units from across Europe, they have 
created a simulation that allows them to 
look at various outcomes, such as changes 
in revenue and changes in power flow. It 
also allows them to test the effects of 
coupling the markets in different ways.

Assembling the datasets has made up a 
large part of the work so far. Developments 
in the electricity market have led to 
greater transparency, and greater 
transparency has led to more accessible 
data, but the sheer volume of this data has 
been tricky to deal with at times. “There 

Future electricity markets

Energy

“The first thing that needs to be assessed is what impact 
the introduction of these new types of energy producing 
technologies will have on the existing markets”

the changing face of energy production in europe necessitates a rethink in the way that electricity 
markets are structured. the ‘5s’ (future electricity Markets) project is a multi-disciplinary project that 
is looking to challenge the current approach to the design and operation of electricity markets as 
penetration of renewable energy sources increases
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energy generation will inevitably induce a 
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is so much information out there that 
it is sometimes difficult to know how 
to manipulate it in a way that can give 
you new insights,” he says. For the 
data that is not available, there are a 
number of statistical methods that 
can be used to fill in the gaps.

Future electricity markets
The design of Europe’s energy market 
currently uses simplified zones that 
don’t truly represent the transmission 
network used for sharing electricity. 
Using these simplified zones comes at 
a cost, however. In countries such as 
the US, the transmission network is 
represented as accurately as possible, 
with prices set at every node of the 
network. It is possible that by using a 
system such as this in the future, 
Europe could cut losses in social 
welfare. Pinson and his team have 
been attempting to quantify the 
potential loss in social welfare that 
arises from using the current system, 
and have been simulating whether 
other systems could be more effective 
as more renewables are introduced.

Pinson is keen to help facilitate the 
introduction of disruptive technologies 

and ideas into the energy market, but 
the very nature of the market means 
that this will likely be a fairly slow 
process. “One thing you have to 
remember is that at the European 
level, the integrated electricity market 
has to go through a lot of compromise 
to achieve consensus among all 
members, which makes bringing 
disruptive ideas in fairly difficult,” he 
explains. “This is made even more 
difficult when you consider that the 
electricity market is actually not 
entirely linked to the actual operation 
of the system. Finally, the present lack 
of understanding about the effects of 
bringing renewables into the system 
makes it harder to agree upon a 
solution. Academics are giving 
conflicting opinions about the best 
course of action, which makes the 
likelihood of decision makers acting 
upon their ideas less likely.”

Changing behaviour, changing market
As the evidence piles up about the 
negative effects of excessive 
consumerism on the planet, there is a 
growing trend towards actively making 
lifestyle changes to try and counteract 
the damage being caused. Renewable 
energy sources are now being rapidly 
introduced, but the next real paradigm 
shift could occur in terms of demand 
rather than supply. ‘Prosumers’ — those 
who produce electricity themselves via 
solar panels etc. but also consume — 
have been talked about a lot, but 
changes in how and when energy is 
consumed could prove to be even more 
disruptive. If the behaviour of 
consumers of energy alters 
significantly, the market will be forced 
to alter itself to accommodate them.

Encouraging people to change their 
behaviour is not easy, however. 
Pinson and his colleagues have been 
working on another project that is 
helping consumers become more 
proactive by using automated 
technology that reacts to the 
changing price of energy or controls 
a building’s heating. “The problem 
you find is that even if you fully 
automate something for someone, 
they still want to play with it and 
adjust it!” says Pinson. “People do 
not like to think that their comfort is 
being affected, so it is a challenge to 
try and maintain changes in 
behaviour.” ★
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The rise of video games since the release 
of Pong in 1972 has been meteoric. With 
revenues recently topping $100m 
annually, the industry has now surpassed 
both films and music financially and is 
continuing to grow. With video games 
now a part of people’s lives more than 
ever before, the demand for more 
innovative and entertaining games is 
pushing the medium into territories that 
gamers thirty years ago could barely 
imagine. Massively multiplayer online 
games in which people collaborate online 
towards shared goals are now 
commonplace, and VR technology such as 
the Oculus Rift is edging ever closer to 
the mainstream.

Despite these developments and their 
increasing complexity, video games still 
tend to be somewhat rigid affairs that 
cannot diverge from the content that is 

programmed into them. Noor Shaker of the 
Aalborg University is looking to change 
this by developing techniques for building 
new types of playful games in which the 
system continuously learns from in-game 
interaction and responds by generating 
novel content. “The idea is to build games 
that have more meaningful interactions 
with the player,” she explains. “Games will 
be more like playmates in that they can 
innovate, be creative and react to the 
player’s actions.”

Shaker is using machine-learning 
techniques based on the concepts of active 

learning and artificial curiosity that 
autonomously choose how to explore the 
player’s responses in interactive games. 
These will allow games to create new 
content such as rules, items and levels. 

For instance, active learning approaches 
allow content to be personalised to the 
behaviour of a specific player. Shaker and 
her colleagues have been carrying out 
preliminary investigations into building 
experience models that facilitate active 
learning with as few data points as possible. 
This will make it easier for them to be 
integrated into the game generation loop, 

ICT

video games have come on leaps and bounds in the past decades. the introduction of high levels of complexity, 
storytelling to rival the best hollywood films, and online cooperation means that games are gripping players like never 
before. however, Noor Shaker of the Aalborg university believes that to truly engage people, games should be able to 
react to the player’s behaviour on the fly to improvise content that both challenges and entertains them

“Games will be more like playmates in that they can 
innovate, be creative and react to the player’s actions”

PlayGALe -  
Playful games with active learning
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and could provide benefits to the gaming 
industry. “If you can build models from a 
small amount of data points that are as 
accurate as those built from huge amounts 
of data then you reduce the amount of time, 
the amount of player testers and the amount 
of computational methods needed to build 
them,” says Shaker.

Generic models of player experience are 
those that can analyse the behavioural 
traits of a player and then use them to 
predict and improve the experience of the 
player in other games. The idea behind 
generic models is that an individual is still 
the same player when playing different 
games. Whether they are playing a first-
person shooter or Super Mario Brothers, 
there will still be some aspects of their 
behaviour that are distinct. Shaker and her 
colleagues have been assessing whether 
useful generic features exist and how they 
can be effectively measured and used.

By putting these various techniques 
together the researchers are creating the 
beginnings of a framework for playful 
games. “The qualities we have been working 
towards — curiosity, improvisation, 

creativity — are conceptually complex,” 
says Shaker. “Building models that give 
games the ability to collaboratively interact 
with the player in novel ways has been a 
real challenge, and it is also very difficult 
to measure how successful we have been at 
doing so. For now, all we can do is ask 
people their opinions of how engaged they 
are and move on from there.”   

“The idea behind generic 
models is that an individual is 

still the same player when 
playing different games. 

Whether they are playing a 
first-person shooter or Super 
Mario Brothers, there will still 

be some aspects of their 
behaviour that are distinct”

Ultimately the goal of the research is to 
disrupt the idea that video games as a 
medium are inflexible, highly structured 
and for the most part linear by introducing 
a level of improvisation. Computationalising 
abstractions normally only associated with 
high-level human behaviour might sound 
like the perfect beginning for a science 
fiction film, but with the work taking place 
at the Aalborg University it could be only a 
matter of years before video games begin 
interacting with us in a far deeper and 
more complex manner than ever before. ★
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Modern wind turbines use low voltage 
power electronics, which are cheap to 
produce due to modern assembly line 
techniques and high volume demand. 
Unfortunately, as new technology increases 
the power that turbines can generate, low 
voltage transistors will eventually become 
a limiting factor due to the higher currents 
needed. Medium voltage transistors could 
potentially be used to circumvent this 
challenge, but silicon (which most low 
voltage transistors are made of) has a 
voltage limitation of around 6kV.

Silicon carbide is a new semiconductor 
in the market that can significantly 
improve the behaviour of transistors 
compared to those that use silicon. Silicon 
carbide can operate at higher voltages 
than silicon — potentially up to 15kV — 
and make much faster transistors. It is 
these properties that have made Professor 
Stig Munk-Nielsen believe that transistors 
for the next generation of wind turbines 
should be made of silicon carbide. “When 
transistors are low voltage, a number of 
clever tricks are needed to increase the 
voltage to a useable level,” he says. “If you 
have transistors that can handle higher 

voltages, it introduces simplicity and will 
eventually lower costs.”

One of the issues facing silicon carbide 
power electronic devices is packaging. 
The tiny block of semiconducting material 
used in a transistor must always be 
encapsulated in a supporting case that 
prevents physical damage and corrosion 
and provides sufficient heat removal. The 
methods for encapsulating silicon are 
well known, but with semiconductors 
such as silicon carbide that operate at 
higher voltages and temperatures, the 

knowledge does not exist yet. This is one 
of the problems that Munk-Nielsen and 
his colleagues have been looking to solve 
as part of IEPE (Intelligent Efficient Power 
Electronics), a platform involving 
industry and academia with the goal of 
producing cheaper, more reliable 
electronic devices that can accelerate the 
transition to sustainable energy solutions.

The team have obtained silicon carbide 
dies — small blocks of the semiconductor 
on which circuits are fabricated — and 
put them together in a small packaging 
facility that has been established at 
Aalborg University to create prototype 
power modules. The power modules have 
solid and rugged terminals that enable a 
simple mechanical connection to other 
power converter components. There are 
widely accepted power module 
dimensions that enable engineers to 
design power converters using well-
defined building blocks.  “It is these 
power modules that are the basic building 
blocks for people who build power 
converters for wind turbines,” explains 
Munk-Nielsen. “We have done some basic 
tests on these power modules and have 

A new generation of medium 
voltage transistors

Engineering

the semiconductor silicon carbide could potentially be used to create faster, cheaper transistors that 
can operate at higher voltages, which could prove useful for handling megawatts of power such as in 
wind turbines. researchers from the intelligent efficient Power electronics (iePe) platform are looking 
to demonstrate the advantages of this new technology 

“If you have transistors 
that can handle higher 
voltages, it introduces 

simplicity and  
will eventually  
lower costs”

10kV 10A power modules
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written our first scientific papers on 
the matter.”

The multidisciplinary nature of the 
project, from the experimental lab 
through to the packaging lab, has 
played a large part in the current 
success of the project. “We realised that 
building these power modules involved 
some processes that were not familiar to 
us, processes that you would not 
normally have to master as someone 
working with wind turbines,” says 
Munk-Nielsen. “We hired a physicist 
who specialises in semiconductors to 
help us to create the power modules.”

The team hope that the power 
modules that they have created will 
enable them to build up knowledge and 
experience that can be used by the 
industry. Low voltage technology is 
used universally in wind turbines at 
present, so the impact of this research 
may eventually be the encouragement 
of more widespread adoption of 
medium voltage options. 

The first one and a half years of the 
project has seen the researchers, with 
the help of experienced heads from 
industry and other specialists, establish 
most of the necessary power module 
processes. “We can cut substrates and do 
etching. The soldering of dies, substrate, 

copper base plates and terminals can be 
done, as well as the bonding of 
aluminium wires to the dies and the 
copper on the substrate.”

The next step for the researchers will 
be to build a small, low-power version 
of a wind turbine converter using the 
10kV power modules that they have 
manufactured. This will be followed by 
the construction of a megawatt 
demonstrator to show people in the 
turbine industry and other industries 
handling megawatts of power exactly 
what the benefits of using medium 
voltage power conversion technology 

are. New technology based on silicon 
carbide material will have significantly 
higher voltage rating and be much 
faster switching than today’s silicon 
based medium voltage components.

The issue of packaging technology 
still remains. “We are currently using 
the packaging technology for todays 
low voltage designs, which are 
incompatible with the silicon carbide 
technology,” says Munk-Nielsen. 
“Addressing this gap between low 
voltage packing technology and the 
new 10kV and 15kV dies technology 
must be the next task we carry out 
before we can make our work useful to 
the wind turbine industry.”★

At A glAnce

Project Title: 
Intelligent Efficient Power Electronics (IEPE) 
and MV platform.

Project Objective: 
Within five years the future generation of 
power electronic products are 20 per cent 
more cost effective, and have  20 per cent  
reduced volume and weight. Added to 
that they have reduced the power losses, 
contributing to a higher power efficiency. 
A joint development and research effort 
enabled by the platform will include three 
universities and four Danish leading high-
technology companies and the network 
organisation CEES.  To demonstrate 
the ability of new material for medium 
voltage (MV), an additional project, the MV 
platform, is initiated. 

Project Duration and Timing: 
IEPE 5 years 2012 to 2017
MV platform 2 years 2013 to 2015

Project Funding: 
IEPE platform, funded by Innovation Fund 
Denmark and Project Partners- €14.4 million
MV platform funded by The Obel Family 
Foundation and AAU- €1.1 million

Project Partners: 
Aalborg University, KK Wind Solutions  
A/S, Grundfos A/S, Danfoss A/S,  
Vestas Wind Systems A/S, Technical 
University of Denmark, University  
of Southern Denmark, CEES

Project Information

Stig Munk-Nielsen
He is currently Professor at the 
Department of Energy Technology, 
Aalborg University. His research interests 
include lV and MV inverters, power 
module packaging, permanent magnet 
biased inductors, accelerated lifetime 
test and power module on-state voltage 
and temperature monitoring. In the last 
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managed 12 research projects.

Contact:
Tel: +45 22 91 50 29
Email: smn@et.aau.dk
Web: www.iepe.et.aau.dk

“We are currently using the packaging technology 
for todays low voltage designs, which are 

incompatible with the silicon carbide technology”

MAin contAct

  

Power module packaging process. DBC preparation (cutting and cleaning)
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Stricter laws regarding emission 
requirements for exhaust gases are being 
introduced in many countries around the 
world as concern for the environment 
increases. Reducing NOx emissions from 
the exhausts of diesel engines and power 
plants is an important part of this, which 
can be achieved through the selective 
catalytic reduction of NO to N2 by 
ammonia. Copper substituted zeolites 
have been shown to be effective catalysts 
for this reaction. Copper chabazite has 
been proven to be particularly useful for 
application in diesel engines.

These catalysts will no doubt see 
widespread use in the future, although a 
problem facing scientists studying them 
has been understanding the reactant 
mechanisms by which the catalysis 
occurs. Suggestions have been put 
forward and all have had shortcomings, 
but Associate Professor Susanne Mossin 

from the Department of Chemistry at the 
Technical University of Denmark believes 
that she and her collaborators at Haldor 
Topsøe A/S and the University of Turin 
have now solved the conundrum. 

A specialist in electron paramagnetic 
resonance (EPR) spectroscopy, Mossin 
originally approached the task by 
evaluating the existing literature. “I 
could see that the suggestions put 
forward for the mechanism did not seem 
right,” she explains. “I tend to approach 
these challenges from an inorganic 

chemistry perspective, so in the end, 
rather than try and find fault in these 
suggestions, we tried to come up with a 
solution working from the very 
beginning, writing down all the possible 

reactions that could take place between 
the chemicals involved. After working on 
it for a while, everything suddenly fell 
into place and I could see straight away 
that we had something promising.”

According to the scheme, which was 
recently published in the journal ACS 
Catalysis, the reaction can be very simply 

Spectroscopic investigations of copper 
substituted zeolites for catalysis

Chemistry

Copper substituted zeolites have long been considered prime candidates as catalysts for reducing nOx emissions 
from exhaust fumes. until recently, the catalytic cycle by which they work has not been fully understood, but 
researchers from the technical university of Denmark (Dtu) believe they may have finally found the answer

“After working on it for a while, everything 
suddenly fell into place and I could see straight 
away that we had something promising”
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divided into a reduction of the catalyst by 
NO + NH3 and an oxidation either by NO + 
O2 or by NO2. N2 and water are produced in 
both the oxidation and reduction steps. 
Together these constitute a complete 
catalytic cycle. Every step of the cycle 
uses only common stable molecules, 
eliminating the issues of charged or ‘half 
molecules’ present in other suggestions.

Since finding a solution to the catalytic 
cycle, Mossin and her PhD student Anita 
Godiksen have been performing in situ 
EPR spectroscopy to back up their work. 

“Catalysts do not enter their active state 
until you expose the catalyst system to 
the conditions of the reaction,” says 
Mossin. “It is therefore not good enough 
to investigate these materials with ex situ 
methods – you need to look at them under 
operando conditions.” EPR spectroscopy 
is undemanding instrument-wise 
compared to other advanced spectroscopic 
methods, making it particularly suited for 
in situ and operando investigations for 
systems containing EPR active elements. 
Collaborators from the University of Turin 
have provided extra experimental 
evidence in the form of in situ X-ray 
absorption spectroscopy and Fourier 
transform infrared spectroscopy.

With the framework for the catalysis 
mechanism now in place, Mossin will 
spend the remainder of the three-year 
project confirming the individual steps, as 
well as looking for deactivation 
mechanism of the catalyst system. 
“Knowing what makes a catalyst work and 
what stops it working is useful,” she 
explains. “Catalysts must often be 
designed to fit specific criteria such as 
lifespan and stability, so the more 
knowledge you have about how they work, 
the more you can tweak them to work 
more efficiently in certain conditions.” ★

At A glAnce

Project Title: 
Spectroscopic investigations of copper 
substituted zeolites for catalysis

Project Objective: 
To use and develop in-situ and 
operando electron paramagnetic 
resonance spectroscopy to 
characterize and quantify catalytically 
active centers in copper substituted 
zeolite materials. To use the knowledge 
to elucidate the catalytic cycle.

Project Duration and Timing: 
3 years, October 2013 to September 
2016

Project Funding: 
The project is sponsored by the Danish 
Council for Independent Research, 
Technology and Production, DFF – 
1335-00175. Equipment is supported 
by the Carlsberg Foundation.

Project Partners: 
Haldor Topsøe A/S
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The catalytic cycle

“Catalysts do not 
enter their active  
state until you 

expose the catalyst 
system to the 
conditions of  
the reaction”
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Good 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 €80bn to fund research and 
innovation over the next six 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 the recent Systems 
Biology Conference at the Karolinska 
Institutet and the AAL Forum in Ghent that 
bring major, cross-sectorial 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.★

For more information about partnering Insight, contact Communications 
Director Sam Davis at sam@ipl.eu.com or call +44 117 2033 120

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

“Insight is an 
extremely valuable 

partner for the 
iNSPiRe project” 

Partnerships
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Systems biology, defined as the computational 
and mathematical modelling of complex 
biological systems, is increasingly being 
applied in the field of nanosafety research for 

observing and predicting the biological perturbations 
inflicted by exposure to engineered nanomaterials. 
The aim of this two-day meeting was to provide an 
overview of the state-of-the-art of systems biology 
approaches in nanosafety research. 

The conference was organised by Professor Bengt 
Fadeel with Professor Juha Kere within the EU funded 
project FP7-NANOSOLUTIONS and in collaboration 
with the Working Group on Systems Biology in the 
EU NanoSafety Cluster, and took place at the Nobel 
Forum, which is part of the world renowned 
Karolinska Institutet. 

The meeting was the third event in a series of 
miniconferences on nanotoxicology at the Nobel 
Forum organised by Professor Bengt Fadeel, the first 
of which was organised in 2006 and the second in 
2010 in the context of the FP7-NANOMMUNE 
project. The 2015 meeting was the first meeting to 
focus specifically on systems biology, a topic that is 
of central importance for the FP7-NANOSOLUTIONS 
project. The project coordinator, Professor Kai 

Savolainen, provided the introductory remarks at 
the event. 

Dr Olli Ikkala presented the opening keynote lecture 
oriented towards material sciences and emerging 
nanomaterial applications. In the closing keynote 
lecture Dr Martin Philbert foucsed on the increasing 
number and diversity of engineered nanomaterials, 
which necessitates more sophisticated approaches in 
toxicological testing. 

The invited lectures, with speakers from several 
European countries, the US, Canada and China, 
were organised into sessions covering nanosafety, 
transcriptomics, proteomics, epigenomics and 
metabolomics, and bioinformatics. Highlights 
included Lucia Migliore’s talk on the epigenetic 
effects of nano-sized materials, as well as Brian 
Thrall’s lecture on the prediction of the biological 
effects of engineered nanoparticles on innate 
immune susceptibility mechanisms using 
integrated ‘omics. 

This international meeting was targeted at 
academic scientists with an interest in systems 
biology and nanosafety research, as well as 
representatives from nanotechnology related 
industries and regulatory agencies. ★

Systems biology in 
nanosafety research

On the 9-10th november 2015, the systems biology in nanosafety research 
conference took place at the nobel forum in stockholm, sweden. it marked the third 

in a series of mini-conferences on nanotoxicology, and was chaired by Professor 
Bengt Fadeel and Professor Juha Kere of the eu funded nAnOsOlutiOns project

FEATURE Stockholm
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In October, the iNSPiRe project was delighted to exhibit its 
Madrid demo building on two occasions to groups of eager 
visitors. The Madrid site is just one of iNSPiRe’s two 
residential demonstration sites using the project’s innovative 
retrofit kits and renovation packages. It is a five storey high 

block of 1950s flats, containing 10 dwellings and is located in the 
Ciudad Los Ángeles of the Spanish capital.

The other residential demo site is in Ludwigsburg, Germany, and 
is an example of social housing built in the 1970s. It contains 
three flats on three stories (280m²) and a wooden facade and roof 
incorporating iNSPiRe’s retrofit kits are currently being installed.

On the 9th of October there was a guided visit to the Madrid 
building as part of Madrid architecture week. Every year the 
Official College of Architects of Madrid (COAM), organises the 
Madrid Week of Architecture with the support of the COAM 
Foundation and the German Embassy. This year was the 12th 
Week of Architecture of Madrid and it was held from 1-11th 
October featuring the guest city of Berlin. Like Madrid, Berlin has 
been has been championing urban regeneration through a series 
of impressive renovation projects. 

Urban regeneration projects were displayed in both cities with 
local architects on hand to discuss the buildings with attendees. 
At the headquarters of the COAM dissemination activities took 
place highlighting architectural projects, and delegates could 

learn more about renovation of older buildings as well as other 
aspects of architecture. The conference was opened with panel 
discussions with speakers from both cities.

iNSPiRe’s Madrid demo building was featured as part of these 
activities, with project architects on hand to talk about the 
project and the work that has been done on the building.

Then, on the 22nd of October, student architects from 
Universidad de Alcala de Henares’ Master’s course and 
undergraduate civil engineers visited the site and were given a 
tour of the building and background information about the 
project. The students saw a successful energy efficient building 
project in progress.

Work on the building is almost finished, with standard insulation 
being applied to the new facade which also incorporates new 
windows. A centralised heat pump was added to drive the entire 
heating and cooling system, and this is helped by solar thermal 
collectors mounted on the facade. All this was fitted following the 
recommendations of iNSPiRe’s renovation packages. Of the 
iNSPiRe kits, the innovative hydronic unit known as the Energy 
Hub has been installed to maximise the efficiency of heating and 
cooling the flats. Inside, new radiant ceiling panels containing 
energy efficient lighting have been fitted. All this work took place 
with minimum disruption to the residents, who were able to 
continue living in their homes throughout the process. ★

iNSPiRe exhibits Madrid 
demo building

insPire is a 4-year eu fP7 project developing systemic packages and systems for 
the renovation of buildings to improve energy efficiency and meet eu CO2 targets. 

recently, they have been exhibiting the project’s progress using special demonstration 
buildings that showcase the innovative retrofitting and renovation packages

FEATURE

Madrid Universidad de Alcala de Henares’
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The AAL Programme and IWT (the Flemish 
Agency for Innovation for Science and 
Technology) supported this year’s event in 
collaboration with iMinds. More than 650 

delegates registered and attended the event, while 28 
exhibitors from across Europe also took advantage of 
the opportunity to highlight a wide collection of 
products and services developed for the AAL market. 

The overarching theme of the annual event for 2015 
was “Aspirations in Active Ageing – Engaging 
People, Services and Technology”. The intention was 
to examine ways that the AAL Programme can 
encourage and promote an improved connection 
between the individual and the innovation. In doing 
this, we can expect the development of better 
technology products and services, and by closing the 
gap between product development and the end user, 
the products being developed will become desirable. 
This not only makes good business sense, but in 

doing so people will actually want to use the products, 
meaning they will be able to remain healthy and 
active and at home for longer into their lives. 

With this focus clearly defined, the three-day event 
was organised with a high level of interactivity. 42 
sessions took place over the two main days covering 
the central themes of education and training, the 
roll-out of solutions and trialling, connecting supply 
and demand, meeting the needs and hopes of older 
people, interoperability, and the future of AAL. 

The interactive nature of the sessions covering 
these themes proved popular among delegates. 
Presentations were made, but the emphasis was on 
open, honest discussion that delivered clear 
outcomes and lessons learnt. “The sessions I attended 
were open and honest,” said one delegate. “A lot of 
things were mentioned and discussed that many 
projects and industries would not like to talk about. 
So there were many lessons to learn from the 

AAL Forum 2015
Ambient Assisted living (AAl) is iCt-enabled independent living, using products 
and services for better lives and functional capability of older adults to promote 
a healthier lifestyle and to support carers, families and care organisations. the 

AAl forum, which took place this year in Ghent on september 22-25, is the 
showcase event for people involved in AAl projects and the AAl community. 
this community includes a wide variety of stakeholders, and the forum allows 
them to exhibit and demonstrate existing or developing iCt solutions, as well 

as discuss various topics and highlight new or emerging developments

FEATURE

“The emphasis 
was on open, 

honest 
discussion that 
delivered clear 

outcomes  
and lessons”
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mistakes that were discussed, while the feedback 
from the audience provided solutions for avoiding 
mistakes in the future.” 

The exhibition of AAL solutions and products was 
also a key part of the event, with projects and related 
industries able to demonstrate their products and 
services to a receptive and lively audience. The day 
before the main event was devoted to the 
demonstration of these products to a group of older 
people, who were able to test and rate first-hand the 
solutions designed specifically with them in mind. 

The exhibition floor also hosted digital poster 
sessions, held over the two days throughout the coffee 
and lunch breaks to ensure maximum participation. 
Projects were given the opportunity to present their 
products, deliver a digital poster and answer questions 
from the floor. It was informal and relaxed and the 
posters remained available to view and interact with 
via iPads located in the poster area. 

The forum’s hackathon also took place over the 
three days, with teams able to interact with a target 
audience of older people, get advice from academics, 
trainers and entrepreneurs and then design a solution 
or product for the AAL market. This part of the forum 
was very popular and attracted significant interest 
from delegates, while the winning team impressed 
everyone with their grasp of the challenge related to 
social isolation, the agility with which they blended 
that challenge with a commercial opportunity, and 
the speed and ambition with which they planned to 
get the solution to market. The hackathon also 
highlighted another key theme that was a focus of 
attention for many delegates - the need for 
intergenerational collaboration, involving young 
people in the development process. 

As always, the AAL award was also a key feature 
of the forum, with three projects impressing a 
packed plenary session with the quality of their 
pitching and the way they handled tough 
questioning by the judges, the audience and through 
social media, all live on stage. The session clearly 
demonstrated the need for projects to collaborate 
with the target market and to have a clear and 
sensible business plan in place from the start of 
development. While not the most exciting pitch, the 
winning project – VictoryaHome – picked up the 
€5,000 first prize by impressing the judges with 
their business plan, projected income and 
expenditure and the fact that they had taken their 
product so close to market so quickly. 

An extremely well received innovation for the 
Forum 2015 were the matchmaking opportunities 
provided by the Enterprise Europe Network (EEN). 
Here delegates were able to advertise their 
requirements for cooperation and arrange quick 
meetings with appropriate people to set up further 
collaboration efforts. 

Overall, there was a clear impression at the forum 
that the new, more interactive format was well 
received. People liked the opportunity to contribute 
more to the sessions and appreciated the often open 

and frank nature of the presentations that not only 
highlighted successes and solutions ready for 
exploitation, but exposed weaknesses and failures as 
well as, more importantly, a willingness to learn from 
them. People also appreciated the opportunity to 
contribute ideas to sessions that not only helped 
consolidate tried and tested methodologies but added 
to them. People felt they were making a difference. 

There was also a determination by those involved in 
AAL projects to ensure a greater degree of end user 
involvement and more effective business planning 
within the current proposal structure, although there 
was also a significant groundswell of opinion that 
AAL should take a far more entrepreneurial approach, 
with shorter lead times, less bureaucracy, a focus on 
the idea rather than the process and a greater degree 
of business mentoring. 

The matchmaking opportunities were extremely 
well received, with many delegates delighted with 
how the meetings went, the opportunities for real 
business they delivered and the speed and efficiency 
at which they were organised and processed. The 
hackathon too, was seen as a valuable innovation 
for the event and one that should be continued as a 
way of generating great ideas for the market and 
speeding up the process for getting those ideas 
funded for development. ★

“Older people 
were able to 
test and rate 
the solutions 

designed 
specifically with 
them in mind”
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In the late 1980s, researchers from Toyota 
demonstrated that by reinforcing polymers 
such as nylon with clay at the nanoscale, a 
significant improvement in a wide range of 
engineering properties could be made. 

Known as clay-polymer nanocomposites, these 
materials have very low density but are also tough 
and strong – ideal properties for the building of 
vehicles.

Extensive research into these materials has been 
going on ever since, and although there has been 
some success in finding useful new composites, it 
has proven to be difficult. The same researchers 
who made the initial discovery when working for 
Toyota recently wrote about the relative scarcity 
of such discoveries since their breakthrough 
almost thirty years ago, citing the laborious trial 
and error nature of the exploratory experiments 
required, but also a fundamental lack of 
understanding of how and why materials such as 
clay-polymer nanocomposites possess such 
anomalous properties. 

Professor Peter Coveney of University College 
London, in collaboration with his colleagues Dr 
James Suter and Dr Derek Groen, has been working 
on ways of connecting different representations of 
matter together, which he believes is the first step 
towards speeding up the process of discovering 

The virtual laboratory
supercomputers can be used to simulate materials at vastly diverse scales, from the 

flow of air past an aeroplane’s wing down to the movement of electrons around 
individual atoms. Different length and time scale domains provide different levels 
of information, but little is currently known about how these levels of information 
are connected. Professor Peter Coveney of university College london has been 

spearheading a long-term programme that aims to connect the scales, relating the 
behaviour of atoms and molecules to tangible properties at the macroscale     

Partnerships

“By connecting all the scales 
together into a multiscale model, 
we were able to show the process 
of polymers getting inside the 
clay layers – how it happens and 
how long it takes”

Figure 1: 
A snapshot from 

simulation of a self 
assembled stack 
of clay layer and 

polymer molecules

new and useful materials. “Imagine, for example, a 
material that has fractured. At the molecular level, 
this is shown as the breaking of chemical bonds by 
electrons moving between atoms, whereas the 
manifestation on a larger scale would be the 
breaking of a component made of that material. 
These are very different representations of the same 
event, but both are equally correct. To simulate this 
event separately at different scales is relatively 
easy. What is not so easy is to connect the two – to 
extrapolate the macroscale properties of a material 
from its chemical composition.”

Creating a description of a material that works at all 
scales without having to inject ad hoc parameters at 
higher levels is a crucial step towards in silico 
materials discovery. To pull off “multiscale 
modelling”, as it is known, the lowest level parameters 
must be extremely precise, and the most powerful 
computers are needed in order to run the simulations. 
But the rewards for succeeding in this task are great; 
if one can predict the useful physical properties of a 
material from its molecular structure, then costly 



www.projectsmagazine.eu.com 61

and time-consuming trial and error experiments 
can be eliminated from the discovery process. 

In February 2015, the journal Advanced 
Materials published a paper by Suter, Groen and 
Coveney that discusses the properties of a number 
of clay-polymer nanocomposites. However, it is 
not the specific materials that make the paper so 
interesting, but rather the groundbreaking 
methods behind the research. In the paper, they 
describe a method that can be used to calculate the 
properties of clay-polymer nanocomposites using 
multiscale modelling. The only inputs needed for 
this “virtual laboratory” are chemical composition, 
molecular structure, and processing conditions, 
and in return it provides information that has 
largely never been shown before in any kind of 
modelling, let alone in an experiment.

“By connecting all the scales together into a 
multiscale model, we were able to show the process 
of polymers getting inside the clay layers – how it 

happens and how long it takes,” says Coveney. 
“Clay exists naturally as stacked sheets called 
tactoids. When you add a polymer, it will break up 
this natural configuration – encapsulating, 
exfoliating or intercalating the stacks. Our 
simulation showed that the composite then 
arranges itself in a particular orientation, such 
that the material properties begin to look very 
different from what you might predict from a 
linear combination of the properties of clay and 
the polymer.”

The paper was considered so important by 
Advanced Materials that for the first time in its 
entire history the high impact journal published an 
extended feature so that the methods behind the 
work could be fully explained. “The ability to model 
and simulate the properties of a material in this 
manner has opened the door for making predictions 
that could vastly speed up many scientific discovery 
processes, not just in the field of clay-polymer 
nanocomposites,” explains Coveney. 

Graphene, for example, is a material that has 
long been touted as a modern wonder material that 
will eventually revolutionise numerous fields of 
research. However, delivering the practical 
applications of graphene has proven difficult, not 
least due to the challenges of producing it in large 
enough quantities. Multiscale modelling could be 
used to model the industrial production of 
graphene by exfoliating 2D sheets of graphene 
from graphite – a process fairly similar to the 
exfoliation of clay tactoids in the production of 
clay-polymer nanocomposites.

Coveney and his researchers have made extensive 
use of Tier-0 PRACE supercomputers, including 
40.5 million core hours on JUGENE BlueGene/P at 
FZJ. “Carrying out multiscale simulations comes 
under the domain of what we call “heroic 
computing tasks”, he says. “I personally believe 
that the future of materials science lies in gaining 
a proper understanding of composites, and this is 
very much dependent on the high fidelity nature 
of our models and simulations. Tier-0 
supercomputers such as those provided by PRACE 
are absolutely essential for running these 
simulations in feasible time periods, and so the 
success of our work and any future work that uses 
our methods leans on the access that researchers 
have to these valuable resources.” 
  In the short term, the team’s methods have
the potential to speed scientific discovery and
understanding. In the long run, materials science
will be changed for the better, by eliminating a
lot of the trial and error that currently besets the
development of useful materials. ★

Figure 2: Illustration of 
the dynamic process of 
polymer intercalation 
between the hexagonal 
clay layers. Each 
polymer molecule is 
a different colour and 
moves rapidly through 
the interlayer spacing

Figure 3: Coarse-grained 
molecular dynamics 
simulation of poly(vinyl) 
alcohol polymer 
intercalating between 
layers of clay 

Figure 2

Figure 3

J. Suter, D. Groen, P. V. Coveney, “Chemically specific 
multiscale modeling of clay-polymer nanocomposites 
reveals intercalation dynamics, tactoid self-assembly and 
emergent materials properties”, Advanced Materials, 27 (6), 
966–984 (2015), DOI: 10.1002/adma.201403361
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Events

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

For your diary...

www.sun-fp7.eu/events/upcoming-events/2nd-nanoschool

eStrategies Africa
Date: 23-24 November 2015
Location: Cape Town, South Africa

eStrategies Africa is an annual event in South Africa that 
brings together public and private sector stakeholders to 
identify effective approaches to rolling out digital 
solutions that help to connect people for the better. Smart 
cities, cyber security, connected health and broadband 
financing will all be on the agenda, with plans for the 
future as well as assessment of past actions making up a 
large part of the debate.

www.estrategies.co.za

2nd Sustainable Nanotechnology School
Date: 24-29 January 2016
Location: Venice, Italy

Creating safe nanoproducts requires an understanding of 
the properties, biological interactions, fate, risks and 
environmental impacts of engineered nanomaterials. The 
Sustainable Nanotechnology School aims to transfer the 
state of the art knowledge on these aspects from key 
experts to a new generation of professionals. The school will 
highlight the best available experimental and modelling 
approaches and practices for physicochemical 
characterisation, ecotoxicity testing, exposure, risk, 
life-cycle impact assessment and decision support for 
sustainability of nanotechnologies and risk governance, 
taking various stakeholder perspectives and ethical issues 
into account. 

The Eco Technology Show
Date: 9-10 June 2016
Location: Brighton, UK

The Eco Technology Show will have over 70 free-to-attend 
seminars and panels covering legislation, latest trends and major 
discussion points on energy, build, innovation, transport, water 
and waste from some of the country’s leading specialists and 
business minds. From electric vehicles to best practice in retrofit, 
seminars have been designed to give attendees the most relevant, 
up-to-the-minute information possible from industry thought 
leaders. Keynote speeches this year came from Phillip Sellwood, 
CEO of Energy Saving Trust, and Matthew Farrow, executive 
director of the Environmental Industries Commission. 

www.ecotechnologyshow.co.uk
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