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AS A WORK PACKAGE LEADER on several FP7 
projects and as the coordinator of our own 
research project, Insight is all too aware of the 
challenges faced by those involved in European 
R&D and innovation. I am not referring to the 
challenges of the work itself – that’s the easy 
bit! I am talking about the challenges of 
coordination, planning, fulfillment, 
communication, convergence, accountability, 
budgets and dissemination. A successful 
project will depend on all that almost as much 
as it will on the research itself.

And that is why Insight welcomes the planned simplification of the funding 
programme outlined in Horizon 2020, of which Máirie Geogehan-Quinn speaks 
about on page 45. 

Of course, with €80billion in the pot to hand out to the very best minds in 
Europe, there has to be a certain level of bureaucracy and with more than 27 
countries taking part, the processes involved are going to have to be robust and 
the people running them very careful. But any degree of flexibility that can be 
injected into the system or any policy that speeds up the time it takes to make 
decisions has to be welcomed, and Insight supports this.

We speak from experience here, having taken part in both successful bids for 
funding and bids that have failed. 

But one thing that remains constant whatever final funding programme comes 
into being in 2014, and that’s the fact that Europe’s researchers and innovators 
have to be at the heart of this programme. It has to make things easier for the 
very best to rise to the top - and that is another fact, that Europe does have the 
very best.
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ThaT SellS

Farah Fahim and Peter Farbridge

Funding research

In January 2014 the European Commission’s 
80 billion euro ‘Horizon 2020’ will become the 
next funding wellspring for scientists across 
Europe. With a new emphasis on innovation and 
technology, the programme is aligned with the EU’s 
current mantra of ‘growth’ in the face of economic 
recession. Is science off to the market?
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Foreword

he above passage from the Horizon 2020 website 
defines well the new vision of research in Europe. 
The European Commission wants to create a “better 
society” through projects that can make the EU more 
competitive, and has proposed €80 billion to the so-

called ‘Horizon 2020’ funding programme to achieve that goal. But if 
scientists are asked to shape their research according to what 
pleaseth the market, just what kind of ‘better’ society are we 
envisioning here?

Compared with its predecessor, the Seventh Framework Programme 
(currently running from 2007 to 2013), the Horizon 2020 funding 
programme introduces an almost obligatory emphasis on innovation, 
market and industry for all its topics. This includes a shift towards 
more interdisciplinary research that can produce integrated solutions 
for society and industry. All this could have a profound effect on the 
future of research in the EU.

Innovate or die 
To understand from where this new paradigm comes, one just has to 
look at the mood in Brussels these days. The biggest fear in the EU is 
that it is being overtaken in the area of research, science, technology 
and manufacturing by developing countries such as China and India. 
It is undeniable that the winds of economic power are indeed blowing 
towards the East. Europe’s research and innovation performance has 
declined over recent years, causing the already sizeable innovation 
gap vis-à-vis the US and Japan to broaden. Furthermore, China, 
India and Brazil have started to rapidly catch up with the EU by 

improving their performance one percent, three percent and one 
percent faster than the EU every year for the past five years. “Jobs are 
being created elsewhere on the back of EU knowledge,” said the 
European Commissioner for Research, Innovation and Science Máire 
Geoghegan-Quinn to The Irish Times on June 25, 2012. “This affects 
the competitive position of Europe at a time when China and India 
are also breathing down our necks. Either we innovate or die.” 

It’s an understandable battle cry in an economic recession, but we 
need to ask ourselves if the EU’s interest in the market economy has 
not begun to co-opt the intellectual freedom of science dedicated to 
the greater goal of advancing understanding and knowledge for its 
own sake.

Research for sale
The market-driven approach to research and the quest for a final 
product, service or impact on industry could have terrible 
consequences on Social Sciences and Humanities (SSH), whose 
advances and contribution to society cannot be measured by specific 
outcomes or products, but rather by the ongoing effort to provide 
context for understanding the world in which we live. If the point of 
research becomes less about what we learn and more about what we 
can produce, the results could be disastrous for SSH. No longer will 
we carry out social research on indigenous cultures, but rather the 
potential products that could be sold to them. It’s not an exaggerated 
view of the new funding topics proposed by the EC, in which the 
growth-at-all-costs mentality strongly shapes research themes.

Is it the end of social science funding as we know it? Not really, but 
future funding projects for SSH may be unsuccessful if not coupled 
with innovation, the market and services. The innovation revolution, 
like other world revolutions, will have a profound effect on the 
social, economic and cultural aspects of today’s Europe. It may not be 
like the Europe we have today, and we need to take a deep breath and 
ask ourselves if this is the one we want for tomorrow. 

Farah Fahim works at the Department of International Relations and 
Project Service of EURAC (Bolzano, Italy) and has been responsible for 
the EURAC satellite office in Brussels.

Peter Farbridge works at the EURAC Department of Scientific 
Communication. 

“Horizon 2020 will tackle societal challenges by helping to bridge the gap between 
research and the market by, for example, helping innovative enterprises to develop 

their technological breakthroughs into viable products with real commercial potential. 
This market-driven approach will include creating partnerships with the private 

sector and Member States to bring together the resources needed”

T

“The market-driven approach to 
research and the quest for a final 
product, service or impact on 
industry could have terrible 
consequences on Social Sciences 
and Humanities”
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new fibre-optic device, 
developed by biologists 
and engineers at the 
Massachusetts Institute 
of Technology (MIT) in 
Cambridge, can deliver a 

thousand precise pinpricks of light to a 3D 
section of living brain tissue the size of a 
sugar cube. 

This technique is called optogenetics and 
involves manipulating neurons with light by 
first sensitising chosen brain cells to a 
particular colour of light. By illuminating 
precise areas of the brain, scientists are able 
to selectively ‘activate’ or ‘deactivate’ these 
individual neurons. Neurons in the brain are 
not naturally responsive to light, so the 
sensitisation is done with molecules called 
opsins, light-detecting proteins naturally 
found in algae and bacteria. Scientists 
transfer the genes for an opsin to neurons in 
mice’s brains using gene therapy, a process 

in which DNA is transported into a cell via a 
carrier such as a harmless virus. The carrier 
can be instructed to deliver the DNA package 
to only certain types of cells.

The optogenetics technique is only a few 
years old, but thousands of scientists are 
already using the one dimensional technique 
to study the brain. However, the new device 
delivers light to the brain in three 
dimensions, which allows neuroscientists to 
fire up one type of cell or deactivate another. 
This enables them to explore entire circuits 
within the brain in order to observe the 
effect on a behavior such as quieting a 
seizure. So far, the 3D version has been 
tested in mice, but the technique could one 
day be used to create neural prostheses that 
could treat conditions such as Parkinson’s 
disease and epilepsy. 

The new tool contains up to 100 needle-
thin probes in a square grid; each probe is 
just 150 microns across – thin enough to be 

implanted at any depth in the cortex without 
damaging it. The new technology is precise 
enough to activate a single kind of neuron at 
a precise location with a single beam of light. 
This is significantly more precise than 
electricity probes, which cannot target 
individual kinds of cells; or even drugs, 
which can’t turn neurons on or off as quickly 
or with such a high degree of control. 

The technology has wider reaching 
implications for the treatment of diseases; if 
a particular type of cell malfunctions in a 
particular disease, scientists may be able to 
use a modified 3D array as a neural 
prosthesis. For instance, the uncontrollable 
muscle action of Parkinson’s disease could be 
alleviated by using the light switch to ‘turn 
off’ the related overactive cells; equally, 
cells that cause seizures in the brain could be 
quieted by this new technology, which 
doesn’t come with the side effects of anti-
seizure medications. 

News from the world of Research and Development with Kirsty Kelly

A new device for neuroscientists, which gives them unprecedented levels of control over individual neurons in 
the brain, may help in the treatment of Parkinson’s disease and epilepsy

3D light switch for the brain

R&D InsIght
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Astronomers using ESO’s Very Large 
Telescope and the Canada-France-Hawaii 
Telescope have identified a body that is likely 
to be a planet wandering through space 

without a parent star. This is the most 
exciting free-floating planet candidate so far 
and the closest such object to the Solar 
System at a distance of about 100 light-years.

ESO ImagE Of thE mOnth

Pig DNA helps 
human disease 
research

The artificial 
superheroes
New artificial muscles that, 
pound-for-pound, are 100 times 
stronger than steel and can lift 
more than 100,000 times their 
own weight, have been developed 
by scientists at The University 
of Texas using nanotech yarns 
infused with paraffin wax.

The paraffin wax is infiltrated 
into twisted yarn made of carbon 
nanotubes 10,000 times smaller 
than the diameter of a human 
hair. Heating the wax-filled yarn, 
either electrically or using a flash 
of light, causes the wax to expand, 
the yarn volume to increase, and 
the yarn length to contract. 

The simplicity and high 
performance of the yarn muscles 
means they have a range of uses: 
from catheters for minimally 
invasive surgery, to mixers for 
micro fluidic circuits and tunable 
optical systems. 

Newly found orphan in space

In BrIef

Statistical analyses by Professor Håvard 
Hegre of the Department of Political Science at 
the University of Oslo, Norway, have indicated 
that the world is likely to be more peaceful in 
the future. 

The statistical methods developed enable, with 
a reasonable degree of certainty, the prediction 
of future conflicts between governments and 
political organisations. Hegre used data from 
1970 to 2000 to check whether or not the 
conflict model developed could accurately 
predict the actual conflicts that occurred 
between 2001 and 2009. For statistical 
reasons, the simulation program 
had to be run 18,000 times, and was 
programmed by Joakim Karlsen, a 
research fellow at Østfold University 
College. Hegre explains: “For the 
year 2009 we estimated that the 

likelihood of a conflict was more than 50 per 
cent in 20 countries. 16 of these countries 
ended up in a real conflict.”

Professor Hegre’s results predict that, in 
approximately 40 years, only half as many 
countries will be in conflict and the biggest 
decrease will be in the Middle East.

A peaceful future?

Image credit: www.eso.org/public/news/eso1245/

r&D InsIght

Two research studies have 
demonstrated the benefits of basic 
genomic research on agricultural 
animals and their closest relatives. 

An international team of 
researchers for the European 
Commission compared the genome 
of a common farm pig, Sus scrofa 
domesticus, with those of 10 wild 
boars – all from different parts of 
Europe and Asia. 

The analysis of the pig genome, 
in relation to those of horses, 
cows, dogs, mice and humans, 
supports the use of the pig as 
a model in studies of human 
traits such as obesity, diabetes, 
dyslexia, Parkinson’s disease and 
Alzheimer’s disease. 

In total, the team found 112 
positions where the porcine protein 
has the same amino acid that is 
involved in human diseases .
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New method for metabolic disorders 

A new technology that 
combines the natural 
processes and proteins of 
microbes has lead to a 
more efficient therapy 

that could be used to treat metabolic 
diseases such as Pompe disease. 

Together with a team from Oxyrane, 
researchers from VIB, the life sciences 
research institute in Belgium, have 
developed a new way to administer 
Enzyme Replacement Therapy (ERT) for 
sufferers of Pompe disease and other 
metabolic disorders.

Currently, lysosomal storage diseases, 
which affect one in every 5,000 
newborns, can be treated with ERT. 
Lysosomes are responsible for breaking 
down cell components in order to be 
reused by the cell and lysosomal storage 
diseases involve one or more of the 
enzymes that ensure this process are 

lacking or insufficient. The result is that 
the non-processed substances accumulate 
in the lysosomes and eventually poison 
the cell, leading to organ damage that 
keeps on worsening if left untreated. One 
example of this is Pompe disease, which 
affects the muscles. 

At the moment, ERT involves injecting 
the patient’s lysosomes with the lacking 
enzymes by adding a specific modified 
sugar, such as mannose-6-phosphate, to 
the enzymes. However, this process has 
always been a very complicated one due 
to the fact that modified enzymes could 
only be produced more or less successfully 
in mammalian cells. 

The VIB scientists have developed a 
more efficient method to administer ERT, 
which uses yeast cells instead of the 
traditional modified sugar, and has 
positive outcomes for the treatment of 
lysosomal storage diseases.

The team 
used a detailed 
3D picture of the 
structure of a protein 
they discovered in a soil 
bacterium to gain a unique 
insight into how to alter it. 
The team found that by 
changing the sugar structures on 
the enzymes in the protein, the 
enzymes were directed much more 
efficiently to the locations in the cells 
where they have to work. The result is 
impressive – the enzyme for the 
treatment of Pompe disease was 
absorbed 17 times more efficiently by 
patient cells in vitro than the current 
therapeutic drug. 

Based on these results, Oxyrane plans 
to start clinical trials for Pompe 
disease, testing the procedure in 
humans for the first time. 

Predicting our environmental future

Predicting crises in agriculture, 
fisheries or even social systems may soon 
be within our reach thanks to scientists 
at the University of Southampton. The 
researchers applied a mathematical model 
to a real world situation, the environmental 
collapse of a lake in China, to help prove a 
theory that suggests an ecosystem ‘flickers’ 
(fluctuates dramatically between healthy 
and unhealthy states) shortly before its 
eventual collapse.

The ‘flickering’ occurs just ahead of a 
dramatic change in a system, whether social, 
ecological or climatic, and the method the 
researchers have pioneered could potentially 
be used to predict future critical changes in 
other impacted systems all over the world.

The researchers extracted core samples 
from sediment at the bottom of Lake Erhai 
in Yunnan province, China and then charted 
the levels and variation of fossilised algae 
over the course of 125 years. Their analysis 

of the core sample data revealed that up 
until approximately 30 years before the 
lake’s collapse into a polluted state, the 
algae communities remained relatively 
stable. However, the core samples for the 
last three decades revealed a great deal of 
fluctuation, which indicated there had been 
numerous dramatic changes in the types and 
concentrations of algae present in the water. 
This was the evidence of the lake’s ‘flickering’ – 
its cry for help before its ultimate collapse. 

The researchers also found dramatic changes 
in other data collected from the lake. They 
measured pollution from fertilisers, sewage from 
fields and changes in water levels and noted 
that these external forces caused the ecosystem 
to switch back and forth rapidly between 
alternate states. Eventually, these decades 
of fluctuation and change meant the lake’s 
ecosystem could no longer cope or recover – 
losing resilience and reaching what is called a 
‘tipping point’ and collapsing altogether.

The researchers hope the method they have 
trialled in China could be applied to other 
regions and landscapes, and believe they 
have taken the first steps to a method for 
predicting impending crises by looking for 
‘flickering’ signals in climate data.

Lake Erhai, China

r&D InsIght
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Miniature medical 
vital-sign monitor 
The creation of a compact, inexpensive and 
portable vital-sign monitoring system is set to 
change the way the medical industry retrieves 
important data.

Electrical engineers at Oregon State University 
have developed a new technology that monitors 
medical vital signs using sophisticated sensors 
so small and cheap that they could fit onto 
a bandage and be quickly, easily and cheaply 
manufactured in high volumes. Current 
body-data monitoring is often very bulky and 
expensive, but the engineers have found a 
way to utilise the energy from smart phones, 
which hundreds of millions of people the world 

over now carry with them all day, 
and harvest it for important 

biomedical monitoring.
As it is used in conjunction 

with mobile phones or other 
radio-frequency devices 
within approximately 15 feet, 
the new system has no need 

for a large battery. Compared 

to the current, often bulky and expensive 
technologies, the new system-on-a-chip cuts 
the size, weight, power consumption and cost 
by approximately 10 times. The integration 
of previously large components onto a single 
microchip makes a significant improvement in 
the system’s power consumption and ensures 
important biomedical measurements are more 
portable, routine, convenient and affordable.

The uses for this new technology are wide 
reaching: heart monitoring is one possible 
candidate as the system could gather data on 
some components of an EKG, such as pulse rate 
and atrial fibrillation. But the benefits aren’t 
limited to heart monitoring: the chip has the 
ability to measure EEG brain signals, which could 
improve the care and monitoring of patients with 
dementia. Equally, recordings of physical activity 
could improve the effectiveness of weight-
loss programmes, while the ability to measure 
perspiration and temperature within a medical 
environment could provide fast data regarding 
the onset of infection or disease.

In BrIef
Skin cells reveal 
DNA differences
A new study of stem cells derived 
from the skin has found that 
genetic variations are widespread 
in the body’s tissues, which has 
profound implications for genetic 
screening. The research, conducted 
by the Yale School of Medicine, 
found that humans are made up 
of a mosaic of cells with different 
genomes. “In the skin, mosaicism is 
extensive and at least 30 percent 
of skin cells harbour different 
deletion or duplication of DNA, 
each found in a small percentage 
of cells,” says lead author Dr. 
Flora Vaccarino. “The observation 
of somatic mosaicism has far-
reaching consequences for genetic 
analyses, which currently use only 
blood samples.” These findings are 
shaping future research that will 
study the developing brains of 
animals and humans to see if the 
variation exists elsewhere.

Nanoparticle halts 
multiple sclerosis 
in mice 
In a breakthrough for 
nanotechnology and multiple 
sclerosis (MS), scientists have 
discovered that a biodegradable 
nanoparticle can produce an 
antigen that tricks the immune 
system into stopping its attack 
on myelin and subsequently halts 
relapsing remitting MS in mice. 

The nanoparticle is made from 
an easily produced and already 
FDA-approved substance. It is 
attached to myelin antigens and 
injected into the mice, which 
resets the immune system back to 
normal. The immune system stops 
recognising myelin as an alien 
invader and stops attacking it. 
This process is different to current 
therapies for MS, which suppress 
the entire immune system and 
make patients more susceptible 
to everyday infections and higher 
rates of cancer. 

Melt water on 
Mars could 
sustain life

New research from the University 
of Gothenburg in Sweden 
suggests that environments 
capable of sustaining life could 
exist on Mars. In the planet’s 
recent geologic history, parts 
of the northern and southern 
hemispheres have alternately 
thawed and frozen, and scientists 
have found that this near-surface 
water on the planet has shaped 
its landscape. 

Since Mars has a cyclical 
climate, the same conditions 
could recur in the future. 
“Research on Earth has shown 
that organisms can survive in 
extreme cold environments 
with limited access to liquid 
water,” explains Dr Johnsson. 
“Studying various areas on 
Mars therefore enables us to 
investigate whether there could 
be environments with conditions 
capable of supporting life.”

Image credit: NASA

r&D InsIght
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Citieson the move

Dr Alfonso Vegara is an urban architect, economist and sociologist with a PhD in city and regional planning. He has 
worked as an advisor to the Singapore government as well as to the cities of Dublin, Bilbao and Sydney. He is a visiting 

professor to the University of Madrid, Navarra and Pennsylvania School Design. Dr Vegara is a Trustee of the 
Eisenhower Foundation and founder and director of the Fundación Metrópoli, a not-for-profit organisation dedicated 

to researching and sharing urban innovations. With emerging and developing cities facing looming issues of increasing 
congestion and pollution, Dr Vegara shared his thoughts with Projects regarding the urban mobility challenges facing 

our growing cities and the alternatives to keep cities cleaner, greener and on the move

Why was the 2012 World Cities Summit so 
important and what can be achieved by it? 
The pursuit of urban solutions is carried out 
collectively by a wide spectrum of professionals, 
including (but not limited to) planners, designers, 
engineers, developers and investors. Innovation is 
constantly taking place within each of these 
professional spheres – innovation in concepts, 
methodologies, and technologies.  

Professionals who endeavour to make cities more 
efficient, more sustainable, or more liveable must be 
generalists – they must keep abreast of innovation 
across this entire interconnected professional 
spectrum. 

Although certain innovations can be attributed 
to individuals or teams, true progress in urbanism is 

 
 
a global phenomenon which relies on  constant  
symbiosis between professionals.

The World Cities Summit is a very effective 
channel for exchanging knowledge and for 
discovering symbiotic opportunities. As one of the 
leading conferences bringing together influential 
minds from around the globe, it is truly a recurrent 
milestone in urban innovation.  The World Cities 
Summit provides the stage for professionals to meet, 

MIT’s Hiriko car

Urban development
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formally and informally, and build powerful 
connections.

What are the biggest urban mobility challenges 
for developed cities? 
Each developed city faces its own unique mix of 
mobility challenges. The nature of these challenges 
depends on the city’s historic patterns of 
infrastructural development, urban design, and the 
provision of multimodal transportation alternatives 
(or lack thereof). It must be noted that some cities 
face more pressure than others – indeed, some 
megacities are so hampered by congestion that 
their problems may seem virtually irreconcilable. 
However, any city can improve its situation by 
dedicating resources to the revision of municipal 
policy and the reconfiguration of urban fabric.  

In terms of sheer impact, the biggest mobility 
challenge that is faced by developed cities is a lack 
of transportation alternatives and a resulting over-
reliance on automobiles. This problem is multi-
dimensional and there is no generic formula to 
remedy it. Moreover, it cannot be remedied quickly, 
or cheaply. The only way for cities to address this 
problem is through an ongoing series of intelligent 
initiatives. This may include the implementation of 
financial disincentives for drivers, as in London, 
Stockholm, and Singapore (of course, such measures 
will meet with great resistance in many political 
contexts). Other options include investment in 
public transportation, infrastructural retrofitting, 
closing of roads and the pedestrianisation of streets 
and improvements in multimodal accessibility.

What are the biggest urban mobility challenges 
for emerging cities?
Developed cities must address their past to 
transform and update outmoded infrastructures.  
Emerging cities, on the other hand, have the 
privilege to address their future directly.   

The first challenge is to build cities which provide 
viable alternatives to the automobile. The 
alternatives could take many forms, depending on 
specific economic and environmental conditions. 
Dense networks of bus lines – supplemented by 
supportive infrastructure and intelligent 
technology as in the case of Curitiba, Brazil – are 
applicable in many situations. Subways or urban 
light rail systems can also be effective solutions. In 
marine locations, such as Hong Kong, ferry lines 
are invaluable connectors. Planners are only 
limited by their imagination – and, of course, by 
their budget.  

The second challenge is to create mobility 
systems that are not only currently sustainable, but 
sustainable in the future given population increase. 
The difficulty lies in how to pay for it.  Building 
beyond capacity can be incredibly expensive. 
However, building below future capacity will 
indubitably prove far more expensive in every case. 
Planners must continue to invent new funding 
mechanisms, often in collaboration with private 
sector providers.   

What do you think are the urban mobility 
solutions for our fast-growing cities?
Cities which are growing fast have economies 
which are growing fast. In emerging urban 
economies throughout the world, we tend to see an 
increase in patterns of conspicuous consumption. 
This means a newfound cultural obsession with 
large detached homes, spacious gardens and of 
course, automobiles. Planners can only combat 
such cultural trends by providing alluring 
alternatives.

Additionally, we tend to see situations wherein 
the private market dictates the growth of the city 
with relative or absolute impunity. In many cases, 
this is because the government wants to be 
supportive of growth. However, when the 

The EuskoTran
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government takes the back seat to the private 
market, problems invariably arise which cannot be 
easily fixed – most commonly, congestion, pollution 
and sprawl.    

In an age of megacities, central city planning 
agencies must consolidate regulatory powers early 
in the stages of growth. Singapore is a phenomenal 
example of a city which has been able to do this all 
along. In Singapore, unlike many cities in the 
world, urban solutions is a highly regarded 
profession and the public sector has a profound 
structural influence over the actions of private 
developers. Indeed, any development in Singapore 
conforms strictly to guidelines which have been 
established by the public sector.  

Most importantly, cities must envision their 
future over the long term, and create plans to 
implement this collective vision. Master planning 
can be an important tool in this process.

What role do emerging technologies play in 
creating effective mobility models?
Innovation in sustainable urban growth is fully 
reliant on concurrent innovation in technology.  
Recently, many companies have responded to this 
demand with the creation of urban solutions 
divisions. These include some of the world’s 
foremost technology firms such as IBM, Siemens, 
and Cisco. The emerging science behind smart 
cities includes a number of interrelated 
technologies. This includes information and 
communication technology (ICT) such as mobile 
phones and the internet, providing soft 
connections within the city. It also includes dense 
networks of multipurpose sensors, spread 
throughout cities to collect real-time data streams 
and to facilitate, ostensibly, an environmental 
omniscience of sorts for city planners. 

Such technologies will require a great deal of 
refinement before becoming commonplace.

Another manifestation of smart city technology 
is smart mobility. By harnessing technology to 
monitor the mobility habits of city dwellers, cities 
can better predict passenger demands relative to 
time of day, day of the week, weather patterns, etc, 
which could potentially increase the efficiency of 
mobility systems. Online platforms are in 
development in many cities to enhance the ability 
of city-dwellers to determine the most efficient 
multimodal routes. 

 Automobile companies are also breaking new 
ground in the creation of innovative designs to 
relieve congestion, improve fuel efficiency and 
reduce carbon emissions. An example is MIT’s 
Hiriko Car, which has begun production in the 

Basque country and which will soon premiere in 
Bilbao. The Hiriko car is a remarkably small 
electric vehicle which can be ‘folded’ upon 
parking, saving a great deal of space in the 
streetscape and reducing the visual and 
environmental impact of vehicular travel. 

Could you tell me about a city that has successfully 
implemented a good urban mobility model?
I am forever impressed by the city of Bilbao, the 
heart of the Basque country in Northern Spain.  
Bilbao has been an innovator on all tracks of urban 
solutions, including post-industrial reclamation, 
adaptive reuse, neighborhood planning, public art 
programming and, indeed, mobility.  

For instance, at the turn of the century, the 
Basque government introduced EuskoTran, or 
BasqueTram, a light rail tram service with active 
lines in Bilbao along with other cities in the Basque 
country. In Bilbao, the new tramline was introduced 
as a complement to the existing Metro Bilbao, 
connecting with that system at key points.  The 
tramline was conceived and implemented during 
an epoch of urban evolution in Bilbao in which the 
entire city (particularly former industrial sites 
along the Nervión river) had been re-imagined as a 
beautiful city of compelling art and intelligent 
design. The tram line, running along the banks of 
the river and past Frank Geary’s Guggenheim 
Bilbao, reinforces the connection between the 
shoreline and the city’s residential neighborhoods.   

What are the benefits for those living in cities 
that are investing in creating an urban mobility 
model that is both efficient and supports 
sustainable living?
The so-called creative class is increasingly mobile, 
and increasingly selective about where they 
choose to live. Highly-educated professionals 
desire to live in places where they can find a high 
quality of life. They prefer cities with mixed-use 
neighborhoods, where walking and bicycling is a 
viable option, where they can learn, engage in 
business, and socialise in clean and well-
connected environments. Thus, we see clearly that 
environmental sustainability ultimately translates 
to economic vitality.

What are the consequences if government policy 
and urban planning strategies in cities are not 
geared towards introduced smart and effective 
mobility models?
Congestion, pollution, noise, and gradual 
disinvestment and the emergence of new problems, 
which may never be resolved. ★

We see clearly that environmental sustainability 
ultimately translates to economic vitality
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Why was the 2012 World Cities Summit so 
important and what can be achieved by it?
Over the past few decades, cities have become 
increasingly important actors on the global stage. 
Hence it is very important for them to have different 
types of forums to come together, share experiences 
and discuss best practices. The world is now full of 
cities that are laboratories for urban innovation and 
every community faces a unique set of circumstances 
as well as resources to address them. But, to make 
rapid progress, we need to build mechanisms for 
scanning, evaluating and cross-fertilising good 
ideas — ways to spread the best methods for crowd-
sourcing public services or using citizens as sensors, 
just as we have in the past spread the best ideas for 
rapid bus transit or bike sharing.

How has the emergence of new technologies 
affected smart city infrastructure?
First, let me say that I do not like the word ‘smart’ 
city, that’s why we called our lab Senseable City; it 
better conveys the sense of response to citizens. 

Truly smart cities will emerge as inhabitants and 
their many electronic devices are recruited as real-
time sensors of daily life. Networking the ubiquitous 
sensors and linking them to government databases 
can enhance a city’s inventiveness, efficiency and 
services.

What is happening at an urban scale today is 
similar to what happened two decades ago in 
Formula One racing. Up to that point, success on the 
circuit was primarily credited to a car’s mechanics 
and the driver’s capabilities. But then telemetry 
technology blossomed. The car was transformed 
into a computer that was monitored in real time by 
thousands of sensors, becoming ‘intelligent’ and 
better able to respond to the conditions of the race.

In a similar way, over the past decade digital 
technologies have begun to blanket our cities, 
forming the backbone of a large, intelligent 
infrastructure. Broadband fibre-optic and wireless 
telecommunications grids are supporting mobile 
phones, smartphones and tablets that are 
increasingly affordable. At the same time, open 

Architect, engineer and designer Professor Carlo Ratti is also director of the Senseable City 
Lab based at the Massachusetts Institute of Technology. He has been lauded as one of 
America’s most influential designers and his Digital Water Pavilion at the 2008 World Expo was 
hailed by Time magazine as one of ‘Best Inventions of the Year’. As well as being a member of 
the Italian Design Council, Professor Ratti is serving as a member of the World Economic Forum 
Global Agenda Council for Urban Management. He is  a program director at the Strelka Institute 
for Media, Architecture and Design in Moscow and a curator of the 2012 BMW Guggenheim 
Pavilion in Berlin. Projects spoke to Professor Ratti about how the introduction of smart city 
infrastructure can contribute to the creation of more efficient and sustainable urban centres.

A smarter future

Urban development
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databases - especially from the government - that 
people can read and add to are revealing all kinds 
of information and public kiosks and displays are 
helping literate and illiterate people access it. Add 
to this foundation a relentlessly growing network 
of sensors and digital-control technologies, all 
tied together by cheap, powerful computers and 
our cities are quickly becoming like ‘computers in 
open air’.

Could you tell me about a city (or cities) that you 
believe is a workable model of a ‘smart city’?
There are many examples of very different models 
of smart cities. In some cases smart city technology 
will produce unexpected results, for example, in 
Cairo. When protest erupted against President Hosni 
Mubarak’s regime the government shut down the 
country’s internet service and mobile phone network 
in an attempt to squash the rebellion; but to no 
avail. The Facebook conversations, Twitter outbursts 
and chat-room plans had already unified millions of 
Cairo’s people, who continued the relentless uprising, 
and even after the government backed down and 
restored communications to keep the country’s 
economy on life support, the masses kept up the 
pressure until Mubarak resigned. This was an 
immensely powerful, democratic and organic vision 
of the ‘smart city’.

Singapore is another very interesting model of a 
smart city coming more from the top down. We are 
working in Singapore with a new lab as part of the 
Future Urban Mobility research initiative at the 

Singapore-MIT Alliance for Research and 
Technology (SMART), bringing together multiple 
digital data streams and giving citizens access to 
them through a series of dynamic visualizations. 
The project, LIVE Singapore, uses real-time data 
recorded by the myriad communications devices, 
microcontrollers and sensors found in our urban 
environment to analyse the pulse of the city, 
moment to moment. The results suggest new ways to 
understand and optimise the city, ultimately to help 
people experience it like never before. LIVE 
Singapore’s open-platform software allows people to 
develop different applications in a collaborative 
way. Work has begun on apps that tell commuters 
how they can reach their homes fastest, how 
residents can reduce their neighbourhood’s energy 
consumption and how inhabitants can get hold of a 
taxi when a rainstorm is crossing the island and the 
vehicles all seem to have disappeared.

What are the benefits for those living in cities that 
are investing in smart city infrastructure?
In the end people, or citizens, should always be at 
the centre. Rather than smart city I would say 
smarter urban living. Rather than focusing on the 
installation and control of network hardware, city 
governments, technology companies and their 
urban planning advisers can exploit a more ground-
up approach to creating even smarter cities in which 
people become the agents of change. With proper 
technical support structures, the populace can 
tackle problems such as energy use, traffic 

The Ciudad Creativa 
Digital project: the 
Senseable City Lab 
worked with the 
Mexican government 
to create a new hub 
for the digital media 
industry in Guadalajara 

All image credits:  
www.ccd-guadalajara.com
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congestion, health care and education more 
effectively than centralised dictates. Residents of 
wired cities can use their distributed intelligence to 
fashion new community activities, as well as a new 
kind of citizen activism.

What are the consequences for cities that don’t 
invest in developing smart city infrastructure?
By not investing in the development of a smart city 
infrastructure, cities will be imposing a lower 
quality of life on their citizens, which will then 
impact on the perceived ranking of the city and its 
ability to tap the global pool of talent. This race for 
global talent is becoming more and more important. 
A positive example of recognising this is the Ciudad 
Creativa Digital project in Guadalajara, which we 
have been working on for the last year with the 
Mexican government. They have recognised the 
importance in developing their cities, both 
economically and physically. By creating a new 
hub for the digital media industry and new places 
of work that encourage a unique outdoor working 
lifestyle and a high quality of life, they aim to 
attract the best creative minds to develop digital 
media content and advance Mexico’s position as a 
global creative leader.

What impact can smart city infrastructure have 
on the sustainability of cities?
Smarter urban living means removing all of those 
inefficiencies of urban life that waste resources. 
The vast amount of data that is emerging is the 
starting point for making efficient infrastructure 
programmable so that people can optimise a city’s 
daily processes. Extracting information about real-
time road conditions, for example, can reduce 
traffic and improve air quality. The potential for 
developing efficient infrastructures is vast — and a 
good fraction can be unleashed through smart 
systems. But improving sociability through 

technology will also unlock new approaches to 
efficiency. If we focus on sociability as the starting 
point for design and tapping citizens as the source 
of innovation, we can recruit people as sensors of a 
city rather than relying only on formal systems 
embedded into infrastructure. For example, the app 
Dopplr allows users to calculate and share the 
carbon footprint of their travel, which may inspire 
more sustainable behaviour from themselves and 
fellow citizens. In this way a smart city is one that 
focuses on both social and environmental 
sustainability.

According to some estimates, the average 
American will spend up to 20 minutes to find curb 
space in congested downtown areas, up to 30 per 
cent of traffic in downtown areas is a result of cars 
cruising for parking and in a small neighbourhood, 
searching for parking generates more CO2 annually 
than an Airbus A320 flying around the world three 
times. If we can crowd source the availability and 
location of empty parking spaces we can improve 
air quality, cut down on traffic and have time left 
over to grab a coffee!

How important is it that governments, private 
companies and academics work together to create 
smart city infrastructure?
It is very important. Private companies have the 
tendency to simply focus on their solutions, but a 
smart city needs to be an open system. Open 
databases and open platforms that grassroots 
developers can work with to create new applications 
and urban solutions. A grassroots sensing network 
can also be deployed almost in an instant - at 
dramatically lower cost than expanding a city’s 
inbuilt sensing infrastructure. Peer-to-peer sharing 
of sensory data can also have a huge impact in 
helping to manage urban infrastructure. But many 
different solutions need to come together to make a 
smart city.

Universities can provide a common ground for 
experimentation and for bringing companies and 
cities together to work on urban problems and 
deliver research and applications. This is what our 
Senseable City Consortium does. The Senseable 
City Lab’s work draws on diverse field to capture 
the multi-disciplinary nature of urban problems 
and envision solutions that empower citizens to 
make choices that result in a more liveable urban 
condition. 

The Lab brings together MIT researchers and 
external organisations: partner cities offer test 
cases, industry provide technical expertise and 
funding and the Lab unites public and private 
sectors with a shared vision of the future and is 
proud to have the opportunity to work with a 
community of visionary cities and companies from 
all over the world. ★
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Growing pressure on Europe’s small 
and medium-sized enterprises (SMEs) due 
to globalisation and growing international 
competition has led to shorter product 
lives. This ultimately results in higher 
costs and innovation pressures, which for 
small companies can be a struggle to keep 
up with. 

Today, in order to produce a successful 
product or service by making optimal 
use of resources, the access to relevant 
information on needs and solutions is 

more important than ever. For this 
reason, Germany’s CCI Black Forest-
Baar-Heuberg – along with other 
European partner organisations – set up 
the EU-funded OpenAlps project, in a 
push to open up a traditionally closed 
innovation process. 

Open Innovation
Previously, companies privately generated 
and developed their own ideas for 
innovative products or processes in order 

to remain competitive. However, opening 
their doors to the ideas, know-how and 
knowledge of external partners such as 
R&D centres, universities, clients, 
suppliers, or even competitors at a local, 
national and international level could 
allow SMEs to reap far greater benefits, 
claims project coordinator Melanie John 
from Black Forest.

Part of the EU’s Alpine Space 
Programme, OpenAlps aims to encourage 
and support the outbound process of 

Collaboration:  
the key to competition?

The OpenAlps project aims to boost the competitiveness of Europe’s industry through the concept of 
“Open Innovation”. This involves supporting SMEs in Alpine regions in order to enhance their 
effectiveness and efficiency, leading to greater innovation. Coordinator Melanie John explains more

Innovation
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“Open Innovation” (OI) over its three-year 
course. Set up in July 2011 and funded by 
the European Regional Development Fund 
(ERDF), the project aims to foster 
innovation and entrepreneurship, while 
strengthening research and innovation 
capacities for SMEs. “It also gives the 
companies the opportunity to sell their 
own innovative technologies and 
processes to external partners, for 
example, through licensing,” says John.

The coordinator explains that although 
the concept of OI existed long before the 
project, it is generally fairly unknown 
amongst SMEs in Europe. “This is one of 
the main reasons the concept hasn’t yet 
taken off. Another major barrier is cost,” 
she says.

“Most of the companies that Black 
Forest supports are either small or 
medium-sized and the existing OI offers 

provided are too complicated or too 
expensive for them.” 

She continues to say, “with Open 
Innovation, it’s nearly impossible as a 
chamber of industry and commerce to 
start it regionally – you really need a 
bigger network and something or someone 
to support you, a critical mass. You cannot 
do it on your own; you need a broader 
network to give it a try, unless you are 
willing to pay a lot of money.” 

First stages
The OpenAlps’ team at Black Forest sought 
out project partners who are also business 
development agencies and institutions 
with the same interests and a budget for 
supporting their regional economy. These 
partners span six different European 
countries in Germany, France, Italy, 
Slovenia, Austria and Switzerland. 

The first stages of the project involved 
making initial contact with external 
actors. On a regional basis, partners 
began to raise project awareness amongst 
SMEs, introducing them to the concept of 
OI. At the same time collecting and 
evaluating information on the existing 
regional OI landscapes through 
questionnaires and case studies.

“We want to establish OI services 
customised for SMEs and of course in 
order to do so we should find out first 
what their needs really are,” says John.

In its 12th month, the project is 
“running to plan”, says John. One of the 
first milestones was the OpenAlps launch 
conference in April this year, which 
marked the first official step towards the 
project target groups and when the 
OpenAlps initially went “public”. The 
event boasted an impressive turn out  - 70 
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At a glance
Project Information

Program Title:  
OPEN-ALPS: Open Innovation in 
Alpine SMEs

Program Objective: 
The objective of OpenAlps is to 
strengthen the competitiveness 
of SMEs in the Alpine Region by 
supporting them with implementing 
Open Innovation methods in their 
innovation processes. Specific 
services will be offered in order to 
assist them with opening up their 
company boundaries and benefiting 
from knowledge of external actors.

Project Duration and Timing:
3 years, July 2011 to June 2014

Project Funding: 
Total eligible costs: 2.873.198 EUR, 
ERDF grant: 1.991.361 EUR

Project Partners: 
Germany
• Chamber of Industry and Commerce  
  Black Forest-Baar-Heuberg (Lead  
  Partner)
• MFG Public Innovation Agency for  
  ICT and Media

France
• ARDI Rhône-Alpes | Regional Agency  
  for Development and Innovation

Austria
• Innovation and Technology Transfer  
  Salzburg

Italy
• Verona Innovation
• CSP – ICT Innovation
• Polytechnic University of Turin,  
  DIGEP Department of Management  
  and Production Engineering
• Lombardy Foundation for the  
  Environment

Slovenia
• Maribor Development Agency

Switzerland
• Association ManuFuture

Contact
Main contact name: 
Melanie John
Tel: +49 7721 922-206
Email: john@villingen-schwenningen.
ihk.de
Web:  http://www.open-alps.eu/
http://blog.openalps.org/ 

Melanie John

Melanie John studied 
philosophy, English language 
and literature and economic policy. After 
several years of self-employment she 
worked for an US-American company in 
southern China and later for a German 
company in Hong Kong in various 
management positions.

In 2008 she joined the CCI Black Forest-
Baar-Heuberg as a project
manager and is currently in charge of the 
OpenAlps project.

participants – considering the OI concept is 
not yet well known within the project’s 
target groups. Taking place at Black Forest’s 
base in Villingen-Schwenningen, Germany, 
the whole conference was carried out in 
German as 100 per cent of attendees were 
from the local area or nearby parts of 
Austria and Switzerland. John explains the 
language choice was carefully thought out 
and was the correct decision to make.

“With these EU projects, of course, it’s all 
about being transnational and working 
together internationally, but you always 
have to keep in mind who is your target 
group and where they are,” says John. “It’s a 
transnational approach but still on a 
regional level.”

Regional, transnational and 
international
OpenAlps partners agree that although the 
project has a focus on local regions, 
transnational cooperations and international 
networks are vital in order to strengthen 
regional economies. “The more international 
the access to external knowledge and know-
how, the greater the regional innovation 
potential,” say the coordinators.

A majority of the project results are 
implemented on a regional level. SMEs and 
R&D centres are contacted locally and can 
participate in regional OI trainings, fora, 
and working groups and make use of the 
services offered at local support centres. 
However, the heart of the project lies 
internationally, John explains. This is where 
all project results converge, become visible 
and available.

One way the project hopes to achieve this 
is by establishing a multilingual web-
based OI platform.  This free-of-charge 
service will enable SMEs to start idea 
competitions and development challenges 
and to search for suitable partners for joint 

development projects. The OpenAlps team 
aims to get the service up and running by 
the end of the year. 

Open Alps is setting up a range of tools 
for small and medium-sized businesses, 
which include local OI Labs, such as 
working groups of SMEs and R&D 
organisations, training services as well as 
business development agencies and cluster 
managers in OI management. There will 
also be an OI Award Competition with 
awards for the three best OI projects. In 
addition, there are plans to set up local OI 
support centres to improve the accessibility 
to research facilities and enhance 
networking opportunities. 

The initiatives will be used to improve 
regional innovation policies and will be 
disseminated in the EU27 in order to “make 
a valuable contribution” to the innovation 
policy in Europe, especially the Europe 
2020 Flagship Initiative ‘Innovation Union’.

John explains that the services OpenAlps 
is establishing are built to last. She says 
these tools will provide an established 
platform for regional economic 
development to provide support for SMEs 
long after the project ends in June 2014.★

OpenAlps Launch Conference: Participants receive compact information on Open Innovation
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S E E D  i n c o r p o ra t e s  t h re e  s e r v i c e s :

Digital content creation service

All existing dissemination material is 

reviewed  by Insight’s editorial team. 

They are specialist science and technology 

journalists who are experienced at taking 

complex research information and turning 

it into material that is accessible to a 

project’s target audience. Insight offers a 

number of services to turn research project 

information into visually appealing digital 

content including; copy writing, video 

production, building flash presentations, 

creating interactive visuals and designing 

eye catching graphics and images.

Content publishing service

SEED offers a purpose built content 

management system (CMS) where all 

types of web content can be uploaded 

and then published into an digital 

brochure called a SEED. Projects can 

choose from a range of flexible brochure 

templates in which the content can be 

presented. Brochures come with in-built 

intereactive functionality and integration 

with social media sites such as Facebook, 

Twitter and Linkedn. This enables direct 

communication between research projects 

and their audiences.

Content delivery service

Once created, your research project 

SEED is published on the library. 

Via this library platform your SEED will be 

disseminated to your target audience and to 

important decision makers and influencers 

within research and innovation. Interested 

library users can select to ‘follow’ your SEED.  

This keeps them abreast of your research and 

innovation updates and developments. By 

featuring in the Library, projects benefit from 

being placed next to other research projects 

that are exploring similar or complimentary 

areas of research and innovation.
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Prior to setting up the MEDEA project, 
academics from Goldsmiths, University of 
London, had engaged in exchanges with 
other colleagues regarding some of the 
shortcomings of global economic models 
and key concepts such as the market, 
development and crisis. 

“These notions and the multiple scales at 
which they operate, were often collapsed 
or over-simplified,” explains Goldsmiths 
Senior Lecturer and project coordinator, 
Victoria Goddard. 

One of the central problems was the “lack 
of fit between the formal design of 
development models and their concrete 
applications,” she says.

“We thought we could engage in the 
area, both theoretically and through an 
empirical study, to provide an in-depth 

understanding of specific locations – to 
what extent the meanings and the effects 
of ideas about economy and development 
affect different regions.” 

Call to action 
Goldsmiths’ view was shared with other 
academics. In collaboration with the 
University of Barcelona, this led to a series 
of informal conversations between 
different institutions. 

These discussions developed into a more 
systematic approach in 2007, following a 
call to action from the EU’s 7th Framework 
Programme for work on development paths. 

“The EC was particularly interested in 
comparative studies and on the question of 
impact, which was absolutely along the same 
lines we’d been thinking,” says Goddard. 

Following a successful application, 
Models and their Effects on Development 
Paths: an Ethnographic and Comparative 
Approach to Knowledge Transmission and 
Livelihood Strategies, (MEDEA) was set up 
in 2009, headed by Goldsmiths.

The project – which is consolidated in 
June 2012 – aims to answer three main 
questions: how development models 
interact with specific socio-economic 
contexts, the effects of these interactions 
on transmissions of knowledge/skills and 
how specific development paths affect 
livelihood strategies?

Collaborative approach
MEDEA has carried out its research in 
four global regions, Argentina, Brazil, 
Slovakia and Spain; this diverse mix 

The MEDEA project has for the last three years examined the impact of development paths on the livelihoods 
of global citizens. MEDEA aims to contribute to the comparative analysis of development models and generate 
recommendations for more complex and context-sensitive approaches to the global economy and its local 
expressions, explains coordinator Victoria Goddard

How do economic models 
affect our future?

Economics
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allows for a careful analysis of, and 
comparison between eastern and western 
European countries on the one hand and 
Latin America on the other,  so as to reflect 
on diverse economic and political 
trajectories, says Goddard. 

“Argentina was of particular interest as a 
case to compare with Europe, because of the 
radical neoliberal reforms carried out in the 
1990s and the total collapse of its economy in 
2001,” Goddard explains. “Brazil was another 
interesting case, given its economic success. 
Both show the possibilities of policy 
innovation to confront difficult global 
conditions,”  she adds.

MEDEA’s qualitative research and 
comparative methodological approach has 
involved the collaboration of 
anthropologists, sociologists and 
economists across six partner countries: 
Argentina, Brazil, Italy, Slovakia, Spain 
and the United Kingdom. 

“This multidisciplinary approach is quite 
unique in this area of research,” says 
Goddard. “Anthropologists have tended to 
focus on localised phenomena,  but the 
project aims to broaden the study towards 
wider questions about the economy, markets 
and development,” she explains.

“The expertise across the team is 
complementary,” she says. “Anthropologists 
try to understand not only top-down 
processes, but also people’s views and 
responses to them. Economists enrich the 
ethnographic findings by asking different 
kinds of questions, looking at the data from 
a slightly different angle.”

 
The steel industry
Focusing on connections between skills, 
work and employment in relation to heavy 
industry, MEDEA aims to identify key 
moments of change in the transmission of 
skills and knowledge across generations, 
regions and economic spheres. 

To achieve this, the project focused on a 
central case study: the steel industry, 
important in this line of research. as it has 
formed a foundation for national and 
regional development plans in Europe and 
beyond, and has undergone major 
restructuring since the 1970s. 

“One of the mantras of the post industrial 
paradigm is that industry is declining and 
in particular, the steel industry is an 
obsolete industry – we wanted to question 
these assumptions,” says Goddard.

“The steel industry saw a decline in 
employment levels,” she continues, “What 
has been found is that the industry itself is 
changing in response to new requirements 

in terms of global divisions of labour, 
making enormous investments in terms of 
technology and innovation.” 

This has implications for education and the 
provision of training for the work force.  She 
observes that the industry proves to be more 
resilient than anticipated: “This challenges 
some of the more doomsday speculations of 
current theoretical and political discourse 
about the economy,” she says.

Privatisation
Another significant issue is the significance 
of privatisation – a critical key event in all 
cases studied. In subjects’ narratives, 
privatisation consistently arose as a 
perceived critical, significant event, 
affecting people’s work and lives, informing 
their sense of the present and the future.

“With such findings, MEDEA not only 
aims to broaden the analysis of development 
models and economic processes, but to 
contribute to current debates and 
understandings of development and the 
economy,” says Goddard. “The project also 
aims to contribute its findings to inform EU 
policy. More broadly, this highlights the 
crucial role of the social sciences for 
thinking about and designing policy.

The future
In terms of future research, the coordinator 
says the pursuit of the multi-scale approach 
MEDEA has adopted is “crucial” and would 
encourage more projects of this kind. 

“You need to understand what people are 
saying, thinking and doing on the ground, 
but also what processes and forces are 
impinging on them – for this you need a 
very complex approach, by bringing in 
people with a range of expertise to address 
different levels of analysis,” she says. 
“MEDEA has reinforced my enthusiasm for 
this kind of research and persuaded me of 
the urgency for more work of this kind, 
especially with the financial crisis in 
Europe in 2008, which is clearly going to 
have an impact elsewhere as well.” ★

At a glance
Project Information

Program Title:  
MEDEA: Models and their effects on 
development paths: an ethnographic 
and comparative approach to 
knowledge transmission and 
livelihood strategies

Programme Objective: 
To generate:
•  Empirically grounded analyses of 

the effects of  global flows and 
economic models, with reference to 
the steel industry, in four countries

•  A comparison of employment, 
recruitment and mechanisms for the 
transmission of skills and knowledge

•  Qualitative models for the 
exploration of data and hypotheses

Project Duration and Timing
Three years, July 2009 to June 2012

Project Funding: 
European Commission FP7

Project Partners:
Goldsmiths (UK), University Of 
Barcelona (Spain), Comenius 
University (Slovakia), University Of 
Bologna (Italy), University Of Brasilia 
(Brazil), Instituto De Desarrollo 
Economico Y Social (Argentina)

Contact
Main contact name: 
Victoria Goddard
Tel: +44207 9197812
Email: v.goddard@gold.ac.uk
Web:  www.medeasteelproject.org

Victoria Goddard

Dr Goddard is Senior 
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“Anthropologists have tended 
to focus on localised 
phenomena,  but the project 
aims to broaden the study 
towards wider questions 
about the economy, markets 
and development”
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Although Europe remains in a strong 
position as one of the main tourist 
destinations in the world, it needs to 
retain this competitiveness. With this in 
mind, tourism development policies need 
to take into consideration not only short-
term economic gains, but also social and 
environmental sustainability.

The research project European Research 
Network on Sustainable Tourism 
(ERNEST) was set up to remedy any lack 
of coordination among regional research 
programmes. The project has linked for 
the first time sustainability with 
competitiveness, with the belief that the 
two together could further strengthen the 
position of the European tourism industry. 
“In all its different hues, Europe has a 
very specific historical, natural and social 
identity,” says Maria Luisa Mattivi of the 
regional administration of Tuscany – the 
group heading the project. “The 
conservation of its heritage contributes to 
its attractiveness,” she says.

Integrated approach
ERNEST is part of the Seventh Framework 
programme’s (FP7) ERA-NET scheme, 
which exists to develop and strengthen 
the coordination of national and regional 
research programmes. The project used a 
typical ERA-NET approach – the exchange 
of information the definition, preparation 
and implementation of joint activities and 
finally, the funding of transnational 
research by means of a joint call.

This approach was fundamental to 
ERNEST’s success, Mattivi points out and 
it brings regions together, with a stronger, 
shared vision. “The collection and 
exchange of information between regions 
was one of the project’s major 
achievements,” says Mattivi.

Another of ERNEST’s main 
accomplishments was the launch of its 
joint call, in October 2010.  The call was 
for interregional collaborative research 
projects (CPRs) in the area of sustainable 
tourism. To qualify, a pairing of a 
minimum of two partners from at least 
two different ERNEST participating 
regions was required. By bringing 
together academic and tourist industry 
teams, the aim was to create more 
sustainable and innovative tourist 
products, for example, a study into tourist 
behaviour in urban areas and the 
development of accessible and sustainable 
beach establishments.

Concluding at the end of August this 
year, Mattivi says the project has achieved 
all initial goals. However, the team 
continues to work towards the 
organisation of its final conference in 
Florence on June 27 2012, which provides 
the opportunity for the dissemination of 
all the information gathered over three 
years to the public and Mattivi hopes 
there will be scope for future cooperation. 
“If another call comes up that offers us 
opportunities, we will prepare a proposal 
– we are keeping our eyes open.” ★ 
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communication and political science 
background and is a tourism expert. 
She is a policy officer of the Tuscany 
Region experienced in carrying out 
tourism programmes and in the 
management of regional, national 
and European projects. 

The secret of success for 
Europe’s tourist industry?

What is new about the ERNEST project is that it specifically addresses 
the issues of coordination and cooperation among regional research programmes 
in  tourism.  For the first time tourism has been linked to research. In my opinion 
it has been always important for regions to find new ways to increase the 
quality of their tourist offer, and re-generate the territories through sustainable 
growth.   I believe innovation of the tourist sector to be the key factor to enhance 
competitiveness of our tourist destinations and safeguard generations to come. 

After four years, a first balance of the ERNEST project can be drawn. The 
collection of 70 good practices has been a great learning opportunity for the 
regions involved. The interregional joint call for research on sustainable tourism 
provided the opportunity to identify common research themes, target key 
beneficiaries, and put in practice common methods of evaluation and monitoring. 

As far as Tuscany is concerned, ERNEST was fruitful for sharing and networking, 
which I hope will lead to durable cooperation. Moreover, it has been inspiring: we 
have designed new structural financial measures, specifically for bridging the gap 
between research and the tourism industry and to support tourist SMEs.

Sustainability

Comments by the regional minister for tourism and culture of 
Tuscany Region, Ms. Cristina Scaletti‘‘

Tourism
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Imagine a city stripped of its cultural value: bereft 
of its museums, theatres, opera houses, galleries 
and venues. Who would want to live in such a 

dystopian vision? Beyond the set of structures and 
solutions that allow us to carry out our daily lives, 
the city is a dynamic entity alive with a homogenous 
mix of people. To value a city’s cultural heritage and 
creative potential is to care for its long term future. 
“Cultural industries and creativity are an essential 
factor of urban renewal as they bolster a city’s image 
and contribute to its socio-economic development, 
thus improving the living standards of the 
inhabitants.” say UNESCO on the role of culture 
within sustainable development in cities. 
“Investments in cultural institutions and activities 
will support a creative economy and further promote 
sustainable urban development.” 

Enriching cities
Thriving cultural industries provide a hub for vibrant 
cities and are the cornerstone for creativity.  The 
development of cultural centres such as venues and 
theatres can also regenerate an urban area, 

attracting new residents and investment. Decision 
makers around the world are understandably 
concerned with pressing urban issues such as 
ageing populations and diminishing 
resources, but it would be unwise to ignore 
the role of a city’s cultural potential when 
formulating strategies for sustainable 
development. “If you don’t include culture 
in thinking your way forward, you’re not 

harnessing the potential of the city in 
its fullness,” says Mhora Samuel, 
director of the UK-based Theatres 
Trust. Mhora is also consultant to 
the planning and sustainability 

of cultural centres in the UK and leads the Ecovenue 
project funded by the European Regional Development 
Fund. “There are clear economic, social and 
environmental objectives that we all want to 
achieve,” she continues, “but what drives these is the 
cultural identity of the people who choose to live and 
work and be in that city.”

Mhora has been involved in a variety of 
regeneration projects, including the East End of 
London, and she has witnessed how harnessing the 
cultural potential of an area can create a critical 
mass which triggers an influx of activity. She says 
that successful and sustainable cultural development 
depends on the engagement of the local people: “In 
terms of sustainable cities it’s really important to 
understand local people and build them into 
programmes and activities, whether that’s business 
development districts or other activities around 
developing and regenerating areas of cities that have 
suffered decline. Working with the community is 
really important. It’s about the long term.”

Cultural case studies
As a result of industrial decline during the 1970s and 
80s, Newcastle and Gateshead in the North East of 
England suffered severe economic consequences. By 
2001, the population of Tyneside had dropped by 
seven per cent. In a bid to boost a regeneration 
programme, Newcastle and Gateshead joined forces 
to create a strategy to develop the region’s cultural 
infrastructure. 

The Newcastle Gateshead Initiative has since seen 
the creation of 50 UK and world premiers and 
supported launch programmes for the openings of 
nine cultural institutions. Several flagship projects 
were undertaken including The Angel of the North, 
the Millennium Bridge and The Sage Gateshead. 

Urbanisation is on a steep upward trajectory, 
and as cities continue to expand the role  
of culture in sustainable development  
should be taking centre stage

The value of
culture

Mhora Samuel
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Strong educational links have been built around the 
initiative and tourism is now a key component of the 
region’s economy, currently providing over 10 per 
cent of jobs. “Newcastle and Gateshead have 
collaborated to improve the economic and 
environmental sustainability outcomes of the two 
areas,” says Mhora. “That marriage is huge and both 
have benefited from the regeneration.”

Another region in the UK that has been transformed 
through cultural development is Salford Quays in 
Manchester: once a desolate industrial wasteland, it 
is now home to the BBC. Elsewhere, Hoxton in London 
is, infamously, the birthplace of the Young British 
Artist movement in the 1990s. 

Damien Hirst and Tracey Emin originally moved to 
the area because of low rents. Hoxton is now known 
as a creative centre within London and is buzzing 
with artist studios, architects, designers and media 
companies. While the benefits are clear, Mhora says 
there are also some downsides. “There is a 
displacement effect that takes place because of 
gentrification. You could argue that the cultural is 
displaced by the creative.”

At the centre of strategy
Such success stories are a wake-up call to decision 
makers to place cultural development at the heart of 
their growth strategies. Mhora lobbied the UK 
government for the protection of cultural heritage 
when they published its National Policy Framework 
in March 2012. “One of the most important policies is 
that cultural wellbeing is recognised as a core 
planning principle. At a macro level, that’s one thing 
governments can do,” says Mhora. “The next issue is 
implementation. There has to be some really good 
structures in place for that city to help ensure that 
the decision makers understand the place that culture 

has in the value chain. So when a decision is being 
made on a sustainable development, its cultural 
dimension is understood in so far as the value that it 
brings on a social level to that community, or indeed 
on an economic level through a major piece of 
infrastructure. Decision makers need to be clear on 
the opportunities of investing in cultural 
infrastructure.”

As well as bringing policy makers on board there 
is the question of the role that public private 
partnerships can play in supporting cultural 
development. Mhora says that, within the UK, PPPs 
in cultural centres are few and far between. “There’s 
no doubt in the short term they can deliver an 
immediate solution but I would question whether 
they are a sustainable solution. The contracts that the 
beneficiary needs to tie themselves into may involve 
economic payback requirements that are not 
sustainable in the long term.”

A sense of belonging
The United Nations predict that by 2050 over 70 per 
cent of the world’s population will be living in cities. 
Rapid increase in urbanisation will hopefully bring 
economic growth and cities that boasts a rich cultural 
mix. Placing culture at the centre of sustainable 
development is crucial in creating cities where people 
from different cultures can feel like they all belong.  
“It’s about engagement,” 

Mhora considers. “We talk a lot about well being 
and a sense of belonging, yet a lot of major cities can 
be the loneliest places to live in, with huge extremes 
of poverty and wealth. 

“The important thing about a cultural centre is 
that if it’s planned well, it’s a place where people can 
come together and share their artistic, community 
and cultural interests.”

culture
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Sustain to thrive
Why was the 2012 World Cities Summit so 
important and what can be achieved by it?
The WCS is a forum for learning and exchange 
between some very important actors that are 
responsible for shaping our common future: all 
spheres of government, the private sector, 
professionals and civil society. With the challenges 
that are facing our cities and our planet, we can no 
longer afford to do business as usual and the WCS 
fulfils a critical role of accelerating the process of 
learning from each other.

What are the most important things that can be 
done in the immediate future to promote 
sustainable development in urban areas?
Effective public policy is the single most important 
condition for promoting more sustainable forms of 
urban development. We can implement all kinds 

of innovations and good practices each in our own 
communities and cities. But bringing these 
innovations and practices to scale and in a timely 
manner requires a positive and enabling 
framework, including the right mix of policies, 
incentives and legislation.   

Could you tell me about a city (or cities) that you 
believe is a good workable model for sustainable 
development?
No city in the world is anywhere close to being 
sustainable yet for the simple reason that modern 
urbanism, for more than half a century, has been 
based on cheap fossil fuels, endless sprawl and 
little or no concern for environmental degradation. 
Our cities are a legacy of a linear metabolism 
which consumes the earth’s natural resources and 
generates waste and pollution. 

Nicholas You spent 28 years working for the United Nations and is a veteran 
advisor on urban development. During his time with the United Nations, he spent 
five years as a senior policy and strategic planning advisor for UN-Habitat. He has 
worked tirelessly to establish sustainable practices and his work with Habitat 
included the formation of the Habitat Agenda – a plan of action for sustainable 
human settlement development. He currently serves as the chairman of the 
Assurance Group for Urban Infrastructure of the World Business Council for 
Sustainable Development and on the UN World Urban Campaign Steering 
Committee; he continues to advise governments and companies on development 
policies. You took time out of his busy schedule to discuss with Projects how cities 
can use sustainable development to ensure a more secure future

Urban development
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Sustain to thrive

This having been said, many cities around the 
world are trying to correct some of the most 
damaging mistakes made in the past. But each city 
is unique and therefore must adopt a unique 
approach. Indeed, some of our biggest challenges 
today are the direct result of having pursued a 
fossil-fuel-based model for decades. 

Instead of talking about models, which imply 
that solutions can be copied or easily replicated, I 
prefer to talk about paradigms which, in the 
original Greek use of the word, mean patterns. 
Patterns of sustainable development are perhaps 
more meaningful in that different patterns may be 
more suitable for different types of challenges. 

For cities that are struggling with brown-field 
remediation, a lot can be learned from a city such 
as Bilbao. Cities and regions that are seeking to 
lower their ecological and carbon footprints have a 
lot to learn from the use of feed-in tariffs in 
Germany and the City of Hamburg. 

In a similar vein, cities concerned with social 
integration and inclusion of low-income 
settlements would do well to look closely at what 
the City of Medellin, Colombia has been able to 
achieve.  And because Singapore never stops 
innovating, we can all benefit from and be inspired 
by its initiatives ranging from congestion charging 
to public housing and from water recycling and 
reuse to urban greening. 

In the context of some very fast-developing 
urban areas, do you think governments in the 
Asian region are taking on board the concept of 
sustainable development?
Frankly speaking, the answer is no or not enough. 
The reason is because most of the fast-developing 
metropolitan areas are doing so because of a 
combination of investment-friendly policies and 
policies of laisser-faire. For this reason we see in 
almost all Asian metropolises sub-urban sprawl, 
the creation of gated communities and the blind 
pursuit of sectorally-defined projects in, for 
example, infrastructure and services. 

What are the consequences for cities if sustainable 
development is not a key driver in its growth 
strategy?
The consequences are very straightforward. In 
relation to the three aforementioned mistakes that 
characterize many of Asia’s rapidly growing 
metropolises, urban sprawl inevitably creates more 

traffic congestion, energy consumption and 
pollution; gated communities exacerbate social 
exclusion and the sectoral approach to development 
results inevitably in waste of resources and 
duplication of effort. 

In the long term such cities will lose their 
competitive edge in a globalised marketplace. 

What are the benefits for those living in cities 
that have been build on principles of sustainable 
development?
I think that the benefits are self-evident and 
include the opposite of the negative consequences I 
mentioned above. 

But perhaps more importantly, whilst cities 
share many similar challenges, each city requires 
its own set of original solutions. It is the pursuit of 
these original solutions, be they inspired or adapted 
from elsewhere, that bears the true promise of the 
green economy, namely the valorization of local 
products, resources and know-how and the creation 
of local business and governance models.

What can governments do to promote sustainable 
development?
Governments need to do two things that may appear 
to be contradictory and therefore a judicious balance 
between these two things is required. On the one 
hand cities need to be empowered and enabled to 
undertake their own strategic planning and their 
own problem identification and solving processes. 

This requires both the transfer of competencies 
to local spheres of government but also the 
financial means by which local governments can 
devise, implement, monitor and evaluate their own 
efforts in making their respective communities 
more sustainable. 

At the same time, there are issues which cities 
alone cannot resolve by themselves. One of these 
key issues is what I call the “syndrome of competing 
jurisdictions” be they between neighbouring 
municipalities or between entities such as 
independent and autonomous utility firms and 
service providers within a single metropolitan area. 
Examples include adjacent municipalities competing 
with each other to build the next shopping mall or 
golf course or service providers that are competing 
with each other for land, water and energy. 

Water is typical case in point where cooperation is 
almost impossible between different service 
providers such as water supply, district heating, 
sewerage, parks and gardens, as each responds to a 
different jurisdiction with different operational 
exigencies and performance benchmarks. 

Too often the pursuit of operational efficiency by 
the parts results in gross inefficiencies of the 
whole. Regional or central spheres of government 
thus have a critical role in mandating cross-
jurisdictional cooperation and planning and to 
promote an integrated and holistic approach to 
system-wide efficiency. ★

“Governments need to do two things 
that may appear to be contradictory 
and therefore a judicious balance 
between these two things is required”
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Waste

We are what 
we throw 

away

Whereas there is a wealth of research into mankind’s production and consumption, knowledge into the third 
pillar in the history of man (waste) is scarce. To gain a greater insight into past disposal behaviours, Dr Tim 
Boaz Bruun Skuldbøl, University of Copenhagen, and his team are coordinating a new garbage research 
project, which he claims could help to predict and direct the way we manage our waste in the future
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Garbage is a pervasive product of society, 
whether modern or ancient, and an 
important aspect of human life. But 
although we are quite aware of our waste 
behaviour of today, our relationship with it 
in the past remains to be explored, according 
to Dr Tim Boaz Bruun Skuldbøl from the 
University of Copenhagen.

“We have very little knowledge of what 
societies in the past thought of garbage, 
what they threw away, where garbage was 
dumped and by whom,” he says.

Tim Skuldbøl claims that most 
scientific studies of past societies 
including material culture studies neglect 
the important information imbedded in 
the remains of the acts of creation and 
post-consumption discard. 

“We propose that the leftovers are as 
important as the product in any study of the 
history of mankind and that they are 
equally representative of the human 
capacity for creativity and expression. In 
other words we demonstrate that ‘we are 
what we throw away’.”

Garbage research study
It is for this reason that the garbage research 
study: “Early Urbanisation and the 
Organisation of Garbage”, was initiated and 
funded by numerous foundations, including 
the Danish Agency for Science, Technology 
and Innovation (The Danish Council for 
Independent Research).

Commencing in February 2011, the 
project aims to redefine and update 
approaches to ancient and modern garbage 
studies and to create “a strong and 
dynamic” collaborative forum for 
researchers in garbage. Over three years, 
the project aims to focus on early urbanism 
and the organisation of waste by studying 
the perception of garbage, waste 
management, and resource strategies in a 
historical perspective, as well developing 
interpretations of how pre-modern 
perceptions of garbage differ from modern 
thoughts of garbage. The research team 
will achieve this by pulling together cross-
disciplinary approaches and using them in 
various different depositional contexts 
from different locations in the ancient 
world.

The project employs approaches from 
archaeology, anthropology, sociology, 
history and the natural sciences. Empirically, 
it draws upon explorative and systematic 
investigations of garbage dumps in the 
earliest urban areas of the globe.

Tim Skuldbøl says methods of 
investigation are diverse and include 

Above: Sorting ancient garbage in Syria.

Garbage handling in modern Syria
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archaeological excavations and surface 
survey, geophysical survey, geological 
coring techniques, X-ray fluorescence 
inspections, archaeozoological and 
archaeobotanical analysis, stable isotope 
studies, and radiometric AMS assays.

To aid them in their research, Tim 
Skuldbøl and his collaborators Dr. Mette 
Marie Hald, National Museum of Denmark 
and Dr. Augusta McMahon, University of 
Cambridge have developed a new multi-
scalar approach, which they claim is both 
“efficient and relatively inexpensive”. The 
approach employs a range of scientific 
methods from geology, soil analysis studies, 
urban geography, archaeology, such as 
geological coring, XRF soil analysis, urban 
space creation models, archaeological 
soundings and excavations. 

Work in Syria
The project initially developed as a result 
of the team’s recent research at one of the 
earliest cities in history, the 
archaeological site of Tell Brak, located 

in northeastern Syria. The investigations 
showed that during the settlement’s 
urban growth in the late 5th to early 4th 
millennium BC, high and extensive 
rubbish mounds developed in the 
outskirts of the site. This demonstrated 
that early urban growth resulted in the 
transformation of the surroundings of 
the city from farmland to a zone of mud 
quarry pits, rubbish dumps and industrial 
workshops, says Tim Skuldbøl. These 
findings were “surprising and 
unexpected”, he claims, giving new 
insight into the earliest urbanisation 
processes in the world.

He says it is too often assumed that 
occupied space in early cities was used 
for habitation and that occupied space in 
those cities had well-defined boundaries. 

“Our recent investigations at Tell Brak 
show that this was not the case. These 
results compel a reassessment of recent 
models of urban growth and urban space 
creation as well as the socio-economic 
organisation of early cities.”

Ongoing field projects
The project also draws upon a number of 
new and ongoing field projects in Iraqi 
Kurdistan, Qatar and the previous work 
in Syria. This year the team is exploring 
waste management at Al Zubarah, Qatar 
in collaboration with the Qatar Islamic 
Archaeology and Heritage Project 
(QIAH).  The team will also explore 
urbanism and waste organisation at the 
edge of urban cultures on the plains of 
Iraqi Kurdistan with the Netherlands 
Institute for the Near East, Holland 
(NINO).

The project’s most recent results come 
from its study Tell Brak in northern 
Mesopotamia, which suggests that 
increased population and intensified 
waste production at Tell Brak, generated a 
temporary crisis in the city in terms of 
available living space.

Tim Skuldbøl and his collaborators say 
expansion of the settlement would have 
only been possible by increasing the 
density of occupied space within the city 

Tell Brak in Syria
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or by replacing the pits around the mound 
with new quarry pits further away. The 
crisis was resolved by a transformation in 
the way waste was handled, they explain.

“The relocation of rubbish dumps and 
‘heavy industries’ from the main mound to 
farmland located beyond the mud quarry 
pits indicates strong centralised control and 
authority at the beginning of Tell Brak’s 
urban life.”

Such research gives new insights into 
historical waste disposal strategies and has 
already started to challenged some current 
assumptions made about garbage, says Tim 
Skuldbøl. For example, a major finding from 
the Syrian investigations is that waste 
management on a large scale is not a modern 
or postindustrial urban phenomenon alone. 

“On the contrary, strategies for handling 
waste on a large scale are rather linked to 
urban development and population 
expansions – past or present,” he says.

Tim Skuldbøl and his collaborators are 
confident the research will be of interest to 
anthropology, organisational studies, 
history, sociology, urban geographers and 
public waste management planners as, they 
claim, the findings “throw new light” on 
how people interacted with and managed 
the accumulation of garbage. 

 “We expect that by studying garbage of 
the past we will be able to understand the 
diversities in waste management of the 

present and to predict and direct research 
and management of garbage in the future,” 
Tim Skuldbøl says.

“It will demonstrate the importance of 
garbage as central to the study of man as 
producer and consumer.” ★

Biographies

Hunting waste deposits by coring in Syria
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Why is the 2012 World Cities Summit so important 
and what can be achieved by it?
In 2050 at least 70 per cent of the world’s population 
will be living in cities. Megacities will grow in number 
and in size. 

Apart from these massive socio-economic changes, 
we also need to deal with the effects of climate change. 

The scale of change is difficult to assess, the future is 
uncertain, but we measure change and the direction is 
clear. We thus need to prepare for that. The World Cities 
Summit is a platform where we can learn from each 
other, exchange ideas. 

This is very important. We all face the same problems 
and it is essential that we work on solutions together. 
The issues are just too large to deal with in isolation.

Can you describe some of the common challenges 
Dutch cities and towns face with respect to climate 
change and the impact of extreme weather?
In the Netherlands the government decided that action 
is needed to keep the Netherlands safe, both now and 
in the future. 

It therefore established a long-term program, the 
Delta programme. This Delta programme has two 
goals: to keep the Netherlands safe from flooding 
and to guarantee sufficient fresh water supply. The 
Dutch Delta Approach is characterized by the 5 
Dutch D’s. The Delta Programme is the first D. 
Importantly, it is anchored in law, the Delta Act, that 
is the second D. 

The Act specifies that there is a Delta Fund of at least 
1 billion euro per year to finance measures related to 
the two goals. This Delta Fund is the 3rd D, the third 
pillar of the approach. The Act furthermore specifies 
the role of a government commissioner, the fourth D.  

It is my responsibility as government commissioner 
to guard the progress and coherence of this program 
and to present a report about it to the cabinet and 
parliament every year. And within the program we 
prepare five major decisions that structure our delta 
works of the future. These so-called Delta decisions are 
the fifth D. 

As part of this Delta programme we look at urbanised 
areas. There are four major concerns for these areas. 

Resilient Cities

Wim Kuijken enjoyed a long career in the Netherlands civic service before the 
Cabinet of Ministers appointed him as the first Government Commissioner for 
the Dutch Delta Programme in 2010. As Commissioner, he is responsible for 
updating and implementing the yearly National Delta programme in the 
Netherlands to help protect the country from flooding. With environmental 
threat high on the global agenda for sustainable cities, Wim Kuijken discusses 
how bringing together disparate bodies in a single cause has helped to ensure 
that the Netherlands has a single and effective protection plan
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1 Water safety 
We measure sea level rise and larger fluctuations in river 
discharges. Dykes are our first layer of protection. But it 
is possible through careful spatial planning to soften the 
potentially disastrous impact of dyke breach. This is the 
second layer of protection. The third level is disaster 
management. Traditionally we relied heavily on the first 
layer, but scarce space and the fact that we build 
increasingly in lower lands make it wise to consider 
measures in the second and third layers too. 

2 Urban flooding
We measure more intense rainfall. This can cause failure 
of the local water system, for instance because the sewer 
system cannot deal with the sudden run-off. I therefore 
study ways to give water a place in the urban environment, 
for instance through temporary storage.

3 Lengthy periods of drought 
The weather is not just getting wetter, in periods it is also 
getting dryer. If the groundwater level sinks, this leads to 
subsidence of houses and infrastructure. We therefore 
need to maintain a sufficient water level.

4 Heat stress
Increased temperature has adverse effects on mortality, 
health and comfort. This calls for action to lower the so-
called heat island effect.

In the Delta programme I work with regional and local 
authorities and with private stakeholders to find solutions 
for these issues that will be condensed in a set of rules or 
guidelines for urban restructuring. This will be the 
content of one of the five Delta Decisions.

What measures has the Dutch government taken to 
build and restructure urban areas to cope with these 
environmental threats?
In the Netherlands different authorities are responsible for 
different aspects of water management and spatial 
planning. Provinces and municipalities deal with spatial 
planning issues, water board with the regional water 
system, municipalities with the sewer system and so on. 
Within the Dutch Delta Programme all these parties are 
encouraged to find solutions together. This means that 
program offices are staffed by personnel from the different 
authorities, working together, and that the supervisory 
board also consists of officials from these authorities. 

We reach solutions through consensus, both on what 
the problems are and what the solutions may be. This is 
what we call joint fact finding. I am responsible for this 
coherence. We also interact closely with knowledge 
institutions and private parties to find the best solutions. 

In the national subprogram concerned with urban 
development and restructuring I work on ways to 
stimulate the early identification of water and climate 
issues and involvement of the concerned parties. 

This may lead to a set of working rules or guidelines. 
Areas like that of Rotterdam, where urban restructuring 
and water management issues closely interact, use the 
input from the national subprogram, but also give 
important input for it. 

This kind of interaction between the regional/local 
level and the national level is an important 
characteristic of my way of working.

In what way does the Dutch government work with 
the private sector to design and restructure cities 
that are resilient to climate change and extreme 
weather?
Presently our efforts are focused on answering the 
question of how to make our cities climate resilient. 
This is part of one of our major knowledge programs, 
Knowledge for Climate. Private companies participate 
in projects of the research program and provide 
valuable knowledge.

A growing number of municipalities are starting 
adaptation projects in corporation with private 
parties. Municipalities invest in a liveable 
environment to attract investment and citizens. 

Making good use of available knowledge and 
developing new ideas is a must, for which the input of 
private parties is essential! It offers a change for 
innovation and sustainable development!  

Could you tell me about a city in Holland that you 
believe that has adopted new systems to successfully 
adapt to the environmental threat it faces?
The city of Dordrecht (as part of the international 
MARE project) works on sustainable spatial planning. 
They put into practice a new water safety approach in 
which dykes provide safety but also serve other 
functions like housing. 

Dordrecht is basically an island surrounded by 
rivers and is looking for the best possible mix between 
protection, spatial planning and disaster management, 
the three-layer safety approach. Another example is 
the City of Rotterdam. In Rotterdam a lot of research 
is done on the incorporation of water in the city, for 
instance through water squares and on green zones to 
deal with heat. Other municipalities work on crates 
under the surface to temporarily catch water, or on 
floodable areas, like wadis.

What lessons can the Dutch teach the world in 
designing cities that are resilient and sustainable?
Firstly, it’s to bring together concerned parties on a 
common cause, a common goal. 

Optimal solutions can be reached by bringing 
specialists from both water management and spatial 
planning together in an early stage. It is my belief that 
the 5 Dutch D’s can serve as a possible framework to 
achieve this. A programme anchored in law, its financial 
and institutional continuity guaranteed by a specific 
fund and a specific functionary, in which all stakeholders 
work together to prepare structuring decisions. 
Specifically for urban restructuring, we found that 
through good planning, taking into consideration water 
and climate in urban restructuring, one does not really 
require additional funds. 

And a good design can actually contribute to both 
the living environment in an area, providing safety 
and comfort and its economic value. ★



Insight Publishers | Projects 38

Biodiverse Cities
a model of co-existence
Why was the 2012 World Cities Summit so 
important and what can be achieved by it?
Being a global group of energy and petrochemicals 
companies with around 90,000 employees in more 
than 80 countries and territories, we have a 
responsibility to help the world tackle the 
challenges of the new energy future. 

Through the World Cities Summit, we hope to 
build a shared vision wherein businesses like 
ourselves are able to draw a roadmap of the future 
with government leaders and other industry 
experts and define sustainability challenges. 

More importantly, the Summit, and similar types 
of collaborative action, enable us to define the 
opportunities, share innovative approaches and 
forge important partnerships to support the growing 
population and allow us to live well on Earth in the 
coming years.

What measures can cities take to promote 
biodiversity and conservation within an urban 
context?
Measures must be taken towards achieving 
continuing liveability of cities, ie to find the right 

Edgar O Chua has over 30 years experience working in the business side of the chemical 
and petroleum industry. He is currently the County Chairman of the Shell companies in 
the Philippines and has responsibility for the Shell companies in the exploration, 
manufacturing and marketing sector of the petrol business. He is Chairman of the 
Philippine Business for the Environment and the Energy Council of the Philippines. He is 
also the President of Pilipinas Shell Foundation and Philippine Solar Car Challenge 
Society. Here he discusses how to achieve the delicate balance between government 
policy, business interests and nature conservation within our cities 
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balance between economic development and nature 
conservation and enlisting the commitment of all 
stakeholders such as businesses, governments and 
biodiversity experts for collaborative partnerships 
to find solutions to difficult and challenging issues. 

Enlisting businesses like Shell will enable sharing 
experiences and tools developed on promoting 
biodiversity and conservation, identifying impacts on 
the ecosystem and finding ways to reduce these impacts. 

Business contributions might also include direct 
financial assistance to protected area management, 
support for scientific research or government 
capacity-building, which have proven to be 
particularly valuable especially in cities where 
capacity and resources for protecting the 
environment are limited. In the Philippines, we 
have partnered with the City of Manila and 
environmental NGOs to clean and rehabilitate a 
major water resource, the Pasig River. 

How can we balance an increase in demand for 
resources while sustaining biodiversity?
Striking the right balance between economic 
development and biodiversity conservation 
remains a key sustainability challenge. 

Action is urgently required to reverse the trend 
of biodiversity loss and this requires work not just 
from governments. Beyond policies and regulations 
that require business and consumers to reduce their 
environmental footprint, what is needed is to find 
ways to establish market-based or business-
oriented approaches to biodiversity conservation. 

Being the first energy company to publish a 
Biodiversity Standard, we believe that it is possible 
to find the right balance, employing an approach 
towards integrating biodiversity into business 
processes, which help ease the burden on 
ecosystems and promote sustainable cities. 

As part of our management framework, for 
example, biodiversity assessment is part of the 
impact assessments for any new major Shell project 
or large expansions to existing operations. 

Working with others and being active in the 
policy debate, Shell aspires to continue its dialogues 
with governments and communities to help address 
the challenges of biodiversity and reduce ecosystem 
burdens of cities. 

What are the consequences if cities, especially in 
the fast-developing Asian region, don’t take 
biodiversity and conservation seriously?
If cities do not manage the sustainability challenges 
correctly and continue operating in a business-as-
usual mode without employing the necessary 
governance and policy responses towards achieving 
the balance between economic development and 
biodiversity conservation, environment and societal 
degradation come as a result. 

In such cases, cities or economies miss out on 
important investment opportunities that generate 
positive biodiversity benefits.

How can a city that supports biodiversity and 
promotes conservation reap the rewards of its 
efforts?
The city becomes a very liveable city, with people 
wanting relocate attracting businesses and 
communities, reducing the cost of managing its 
waste and increasing property values. 

How is Shell supporting biodiversity? 
Shell worldwide has been working with a number 
of government and experts in support of 
conservation goals and promoting liveable cities.  
We currently have more than 100 scientific and 
conservation organisations in 40 countries. 

This includes our global collaborative partnership 
agreements with major environmental 
organisations, such as International Union for 
Conservation of Nature. 

These partnerships support increased biodiversity 
conservation in the energy sector and help 
businesses like ours collaborate more closely with 
biodiversity experts in different cities. Our work 
with partners includes activities in the Arctic, the 
North Sea, on biofuels, and on operational 
standards in wetlands.

This has similarly exposed us to a number of 
good practices employed by cities towards 
biodiversity conservation, including for example, 
Mindoro Biodiversity and Palawan Sustainable 
Development programmes in the Philippines. 

What role do you think education can play in 
supporting biodiversity within an urban setting?
Education, particularly in transferring skills and 
building technical capacity among governments, 
NGOs, scientific or academic institutions, 
businesses and the community, is important in 
building on practices that will further create 
business opportunities and positive financial 
returns or reduce risks as well as in nurturing the 
right attitude and enlisting their involvement 
towards fulfilling the aims of biodiversity 
conservation. 

What role should governments play in supporting 
biodiversity?
We cannot over emphasise the key role that 
governments play in biodiversity conservation. In 
particular, government leadership is needed in 
developing effective environmental policies and 
regulations, transparent assurance systems and 
fair governance at local, national and international 
levels. Governments help create enabling 
environments for biodiversity business to flourish, 
by putting in place the necessary framework of 
laws, regulations, taxes, subsidies, social 
conventions and voluntary agreements within 
which businesses operate. Governments likewise 
remain as a key conservation information resource 
to enable a sound basis to establish baselines and 
monitor progress. ★



Insight Publishers | Projects 40

Can you describe the Future City Initiative?
The purpose of the Future City Initiative is to select 
a few ‘future cities’ to realise world-leading 
successful examples in terms of technology, 
socioeconomic systems, services, business model 
and city building in order to resolve common 
problems in the 21st century.

Selected cities are expected to lead to innovations 
in socio-economic systems. The Government of 
Japan will support the selected cities by 
concentrating budget, effecting deregulation and 
reforming the legal and tax system as a bottom-up 
and selective approach. The selected cities are to set 
the strategic ‘future vision’ in way that will 
maximise the total of environment, social, and 
economic value while maintaining each respective 
city’s attraction, such as its unique natural and 
social resources.

Can you explain how this initiative is being 
incorporated into the New Growth Strategy of the 
Japanese government?
The New Growth Strategy issued on 18th June 2010 
is aimed at responding to Japan’s existing crisis, 
such as an aging society, declining birthrate, fiscal 
deficit, long-term stagnation, deflation and so forth. 
The Strategy for the Rebirth of Japan launched on 
24th December 2011 is to target, not only the 
existing crisis, but also the additional challenges 
after and relating to the Great East Japan Earthquake.

The New Growth Strategy aims to realise a 21st 
century growth model. It sees the environment and 

super-aging issues not as growth restriction but as 
growth opportunity. The challenge is to propose a 
solution model in terms of environment, super-aging, 
rural revitalisation. Therefore, the Government of 
Japan has identified the Future City Initiative as one 
of the National Strategic Projects in the area of Green 
Innovation under the New Growth strategy.

This will also be applied to the disaster-hit areas 
in the Tohoku region for reconstruction and rebirth, 
where we had some difficulty in building a new 
concept city before the disaster. The Future City 
Initiative features in the Strategy for Rebirth of 
Japan and some of the disaster-hit cities in the 
Tohoku region have been selected as Future Cities.

Can you give me an example of a Japanese city 
currently engaged in the Future City Initiative?
The Government of Japan selected 11 Future Cities 
in December 2011. There are five cities from non-
disaster areas and six cities from the disaster area. 
The future vision and township plans have already 
been brushed up and authorised by the Regional 
Revitalisation Office, Cabinet Secretariat of the 
Government of Japan, but the implementation of 
their model projects have just started from this 
fiscal year, accordingly, the actual projects have not 
yet been completed.

What have been the major challenges so far of 
these future cities?
In Japan, there are many cities that have achieved 
great things regarding environmental issues and 

Rebirth and new 
growth in Japan

Financial expert Fumitaka Machida advises on infrastructure projects 
in emerging markets. He is also counsellor and special advisor to the 
National Policy Unit (NPU), Cabinet Secretariat in the Government of 
Japan. Fumitaka has been heavily involved in the New Growth Strategy 
announced by the Japanese government in 2010 and he is a lead figure 
in the Strategy for the Rebirth of Japan which includes the 
reconstruction of the Tohoku region after the Great East Japan 
Earthquake.  With Japan facing global issues such as the environment 
and aging societies, Fumitaka discusses the New Growth Strategy and 
the Future City initiative in which 11 Japanese cities will face a brighter 
future as a model of a sustainable city
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green innovations. However, it seems to me that to 
continue to balance business and community 
innovation is a difficult task in many cases. Some of 
the major challenges are:

How to establish a business model (risk sharing 
model, consortium, etc); what would be an 
appropriate PPP model (we have to identify the role 
of central government and local government); how 
to harmonise the initiative with a top-down 
approach; how we can promote inter-city 
cooperation; how we can involve the community.

Do you think the 2011 earthquake and tsunami 
will bring forth innovation and drive more 
initiatives that promote a fundamental change in 
the way Japan re-builds damaged areas?
Yes, it would be true that the Great East Japan 
Earthquake, tsunami and nuclear power accident 
will forcefully apply pressure on existing systems to 
be changed, especially in terms of technology, 
socioeconomic system and the concept of city 
building in Japan.

What role will technology play in creating cities 
that are both sustainable and resilient to disaster?
Technology is a very important element in creating 
cities, but I think that technology itself is just an 
application. 

To create both a sustainable and resilient city 
against disaster, the most important element is 
changing the minds of the people who live there. For 
example, we have to be aware that we cannot 
prevent a tsunami, but we can minimise the damage 

of tsunami. A 38 metre sea wall was destroyed by 
tsunami, so we should not stick to technology to 
build a stronger sea wall. We need to think about 
how we can create a compact city on higher ground 
where people can continue to have good jobs in the 
fishing industry.

What role do you think communities should play 
in terms of how their towns and cities are 
restructured in smart and sustainable ways?
I think the role of communities is quite important, 
especially in establishing the business model of regional 
social welfare and education/child care and so on. 

In the age of super-aging especially in Japan, where 
over 65-year-olds will comprise 40 per cent of the 
total population in 2050, the community must be a 
main player in the care system and education. For 
example, without the power of the community we 
could not operate a system for bicycle sharing, which 
is good for health and environment.

With cities across the world facing common 
problems of growing populations, aging 
populations and limited resources, can Japan 
become a pioneer in developing new, more 
sustainable ways for people to live in urban areas?
Yes, although I think it is impossible to lead this field 
through Japan’s efforts only. 

It is quite important to adopt an open-source 
innovation strategy in this field and we have to 
gather worldwide wisdom and efforts. In this 
context, I think this World City Summit itself is a 
very good platform. ★



Insight Publishers | Projects 42

On March 11, 2011 North East Japan was hit 
by an earthquake of magnitude 9.0. It was 
the biggest in Japanese history and the 

fourth largest worldwide in 110 years. 
Its shockwaves triggered a tsunami that has killed 

an estimated 16,000 people, left up to 400,000 
homeless and nearly instigated a nuclear crisis. Even 
for a country used to coping with large earthquakes, 
the gargantuan scale of this catastrophe was utterly 
devastating and the images that emerged from 
Tohoku shocked the world. 

The human, social and financial cost of 
reconstruction is phenomenal. The Japanese 
Reconstruction Agency has estimated that 
rebuilding damaged areas will cost 23 trillion yen 
over the coming decade. Beyond the physical 
reconstruction of houses and infrastructure, jobs 
and communities need to be re-established. Towns 
and villages that existed for centuries around the 
fishing and agriculture industries have simply 
disappeared and an estimated 70,000 people in 
Iwate, Miyagi and Fukushima prefectures lost their 
jobs as a result of the disaster. 

The challenges ahead
Japan suffers from frequent earthquakes and 
building ‘disaster-proof’ structures has long been a 
concern for architects and town planners. The 
unexpected magnitude of this earthquake and 
tsunami has, however, presented all those involved 
with the reconstruction with the task of re-building 
communities that are not only secure but are also 

self-reliant, sustainable and economically viable. 
But sixteen months have now passed since the 
disaster and the country has witnessed stagnation in 
reconstruction programmes as the Japanese 
government decides on the best way forward.  

There are plans to move houses to higher ground 
but progress is slow. “When it comes to reconstruction 
in areas seriously hit by the tsunami, there is debate 
over whether they have to move to higher ground,’’ 
said Prime Minister Yoshihiko Noda. “I think that 
local residents have to discuss and decide ... and 
time is needed for that.’’

This debate undoubtedly raises issues. Elevation 
may bring some protection but it also physically 
removes communities from their source of income 
and history has shown that people tend to drift back 
to high-risk areas in order to work. Even before the 
earthquake and tsunami, coastal communities in 
Tohoku were suffering from decline through 
demographic change and the migration of the 
younger population. 

An estimated 22 per cent of the seven million who 
lived in the affected coastal areas were aged over 65 
years old and the region’s industries were suffering 
a labour shortage as a result. Dr Christian Dimmer is 
an urban design specialist and research associate at 
the University of Tokyo. He is also co-founder of the 
Tokyo chapter of the charitable, design-led disaster 
response organisation, Architecture for Humanity 
and the Tohoku Planning Forum. 

He says that the Japanese government’s “denial, 
or underplaying of the reality that Tohoku was 

The road to recovery
Sixteen months have passed since the Great East Japan 
Earthquake and with large amounts of debris now 
cleared, Projects explores the reconstruction efforts in 
the disaster-hit Tohoku region 
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economically, socially and demographically in 
trouble long before 3/11 presents a challenge to 
those willing to bring innovative new ideas to the 
reconstruction of the areas.” He believes a 
fundamentally new approach is required to move 
reconstruction efforts forward: “The awareness 
needs to be strengthened that in high-risk countries 
like Japan, after the disaster is before the next 
disaster,” says Christian. 

“For sure, there have been disaster-proofing city 
planning and architectural projects during much of 
Japan’s modern history, but they exhausted 
themselves in the production of hardware-refuge 
areas, disaster-proof big buildings, etc. In order to 
create a resilient society, these projects must also 
aim to stimulate the preservation and reestablishment 
of local communities, bringing the ever more 
isolated members of urban Japan closer to one and 
another again. Urban disaster prevention hardware 
and ‘soft’ community building initiatives have to be 
thought of together.”

Encouraging partnership
Greater collaboration between civil society, 
communities, private industry and the Japanese 
government is crucial to the creation of stronger, 
sustainable communities in the affected areas. 
Saturo Masuda is professor of regional planning at 
the Graduate School of Economics and Management 
in Tohoku University. He is director of the Earthquake 
Recovery Research Centre at Tohoku University and 
chairman of the city planning council of Sendai. He 

also believes that a strong partnership between 
stakeholders is prerequisite to the success of the 
reconstruction programme. “Citizen participation 
and corporate involvement is required at a much 
earlier stage under the support of town planners,” 
says Professor Masuda. “Collaboration, 
communication and cooperation is necessary, but 
there is no formal system to promote them and 
bureaucratic regulations are still very tight.” 

In June, 2011 the Reconstruction Design Council, 
in their report to the Japanese Prime Minister, 
declared Seven Principles for Reconstruction 
Framework. Principle 2 reads: “Given the vastness 
and diversity of the disaster region, we shall make 
community-focused reconstruction the foundation 
of efforts towards recovery.” Christian says that the 
active participation in of local communities and 
civil society in reconstruction efforts will drive 
innovation, but this is yet to be achieved. “At the 
moment reconstruction plans are crafted by experts 
mostly in collaboration with local elites. 

“This is because of the time pressure of rebuilding 
vital public infrastructure such as sea walls and 
ports as quickly as possible in order to restart local 
economies. Furthermore, many communities are 
dispersed across many, sometimes faraway 
temporary housing estates, making it difficult, even 
impossible, to involve them in planning processes.” 

These logistical barriers are exacerbated by the 
slow progress which is also suffocating the 
generation of new ideas. “There has been a distinct 
lack of action from central government to 

Dr Christian Dimmer
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rehabilitate and restore infrastructures,” considers 
Professor Masuda, “to the point that innovative 
ideas are hard to introduce.”

Global urban issues
As well as stimulating questions regarding the 
methodology and governance of reconstruction 
efforts, the effects of the massive earthquake that 
hit Japan have forced into the limelight Japanese 
practice in town planning and architecture. In line 
with global trends there is a heavy dependence on 
cars in urban areas and low quality houses are built 
to accommodate growing urban populations. 

In addition to this, one third of Japanese energy 
came from nuclear power and the sudden shut down 
of the Fukushima power plant exposed the country’s 
energy policy to be vulnerable. “Mainstream urban 
planning and architecture aren’t sensitive to 
environmental and energy issues,” says Christian 
Dimmer. “This has to change: car-dependent 
lifestyles and urban sprawl, low-quality 
architecture, vulnerable, highly-centralised energy 
regimes, high-tech dependent lifestyles etc are all 
part of global environmental problems and need to 
be tackled in an integrated fashion. 

“They also have to be considered when creating 
disaster resilient communities. All this necessitates 
a much more interdisciplinary planning process 
and the communication between various planning 
disciplines and with local communities.”

Learning from disaster
There is optimism that disaster-hit areas will be 
re-built on eco principles and by using smart 
technology. 

Houses with solar panels and in-built warning 
systems are some of the ideas in blueprint. 
Professor Masuda is clear that smart technology 
should play a part in future planning. 

His vision includes “an earthquake and tsunami 
early warning system alongside a tsunami 
evacuation system that will control traffic 
management. Earthquake-resistant evacuation 
buildings and systems that can help support, 
monitor and evaluate the situation in the event of 
disaster are also required.”

It’s a vision that certainly ticks all the right 
boxes; Christian Dimmer is emphatic, however, 
that it is vital to engage in the best sustainable 
practices, rather than simply nodding to ‘eco’ or 
‘smart’ buzzwords while maintaining a 
consumerist status quo. “In order to create 
sustainable, far more resilient and self-reliant 
cities it is necessary to think about the use of local 
materials and crafts, to make local communities 
the main actors of planning processes and to 
develop locally adapted, place-sensitive schemes 
instead of generic, corporate ‘eco cities’.” 

Christian says that in Tohoku “there are a 
number of initiatives like solar, alternative 
farming and elderly community recovery that are 

innovative and potential game changers, but these 
are the exception - at this moment.”

As co-founder of Architecture for Humanity, 
Christian Dimmer has been involved in projects 
that are aimed at empowering communities in 
reconstruction. 

The Minamisanriku project, for example, saw 
students from Keio University building a 
community space using a new system, plywood 
and without tradesmen and only simple tools. 
“This was important,” says Christian, “because the 
tradesmen themselves are fully occupied with 
building temporary shelters and so there was a 
need for people in the area to be able to build on 
their own even without training. The next stage 
for this project is to build a bath house using an 
even simpler structural system making use of 
wood that was caught in the tsunami.”

Looking to the future
While the communities in North East Japan 
struggle to re-build their lives after the disaster, 
experts continue to debate the best way forward 
for reconstruction. In a bid to facilitate increased 
discussion between disparate parties, Christian 
helped to establish The Tohoku Planning Forum 2 
in November 2011. 

This collaborative project is run by a group of 
Japanese and international architects, planners and 
designers committed to the long-term revitalisation 
of Tohoku. “Our modest aim is to raise critical 
awareness for Tohoku and stimulate discourses for 
resilient, sustainable communities that are able to 
adapt to the challenges of economic transformation 
and ageing societies,” says Christian. 

So far, TPF2 has been involved in the 
dissemination of best and worst practices 
regarding the built environment. 

TPF2 also hosts regular forums and the group 
are involved in facilitating discussions between 
elected officials, planning professionals and 
bureaucrats. Notably, TPF2 forums are streamed 
live on Facebook and Twitter which, says Christian, 
are being used as a pedagogical tool to encourage 
external discussion, “If this creates a more robust 
response for Japan in the ‘next’ Japan disaster, 
then all the better.”

Alongside his research in regional planning and 
risk management, Professor Masuda is also 
engaged with a number of other organisations and 
civil groups including the Tohoku PPP/PFI 
Association, the Tohoku community consortium 
and the AIJ Council for Urban and Community 
Design Support. He is cautiously confident 
regarding the reconstruction efforts: “I’m not 
optimistic about all areas of Tohoku,” he considers, 
“but I am for those that have strong, cohesive 
communities and those that are open-minded 
about receiving support from outside the region 
and Japan and for those that can boast innovators 
and leaders.” ★



Feature

L
oo

k
in

g 
 T

o 
 

th
e

  H
or

iz
on

Máire Geoghegan-Quinn, Commissioner for 
DG Research & Innovation and advocate for 
open innovation, expounds the benefits of 
Horizon 2020 – the proposed new programme 
designed to deliver a brighter econonomic 
future for Europe
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I nnovation in healthcare is crucially important for 
Europe. Key goals of our Europe 2020 strategy – 

health, quality of life, growth, competitiveness, jobs 
– depend on it. But innovation in healthcare is also 

important for every man, woman and child on the 
continent. We all know, personally, that good health is a major 
factor in ensuring happiness and quality of life.

We now live longer in Europe – thanks to decades of investment, 
the excellence of our researchers, and the innovative mindsets of 
our companies. This is a wonderful achievement, but it presents its 
own challenges. The ageing of Europe’s population means that the 
burden of cancer, as well as chronic and degenerative diseases, is 
getting heavier. We must find ways of meeting these healthcare 
challenges while keeping our costs under control and our 
healthcare systems running efficiently.

At the same time, Europe’s biomedical industry is reducing its 
investment in research. There are a number of reasons for this: 
there are long product-development cycles with high risks of 
failure, and regulatory approval takes a long time. We are producing 
fewer new drugs and, at the same time, costs are escalating. Finally, 
the current economic situation means that we have to stabilise the 
financial and economic system in the short term and take measures 
to create the economic opportunities of tomorrow.

In response to these challenges, we want Horizon 2020, the 
European Commission’s proposed new programme for research 
and innovation, to enable researchers to carry out world-class 
research that will have real impact and spark innovations 
with excellent commercial possibilities. This will help us 
achieve the hat-trick of keeping us, our healthcare systems, 
and our healthcare industry and economy in good condition.

Open innovation is an important element in this process, and a 
chance to overcome some of today’s barriers and challenges. 
Investments from the private sector, Member States and the EU’s 
research framework programmes have provided us with world-
class scientific excellence and a tradition of open innovation 
right through the healthcare value chain, across different sectors 
and countries.

More than 700 EU-funded collaborative health research projects 
are currently on-going. They represent an EU investment of 3.3 
billion euro, involving some 2,900 organisations from 122 countries.

Impressive though they are, these are just numbers. Behind the 
figures lies a vast sharing of expertise, ideas, resources and 
infrastructures. And we know from our impact assessment that this 
open model leads to high-quality knowledge, stimulation of 
innovation, and job creation.

Besides funding these projects, the European Commission also 
plays a major role in six international health research consortia, 
teaming up with countries from across the world to tackle 
challenges too big for any one country or region to solve alone. 
These consortia tackle areas such as rare diseases, traumatic brain 
injury, and cancer genomics.

Most importantly, we have pioneered two partnerships which, in 
my view, took the whole concept of open innovation to a new level. 
Our 1 billion euro investment in the Innovative Medicines 
Initiative (IMI) allows us to galvanise Europe’s large pharmaceutical 
companies around important health issues to an unprecedented 
extent. This collaborative platform offers a real win-win for 
everybody, including regulators, patient organisations, SMEs and 
academic researchers. I hope that the special session on the IMI 
produced an interesting discussion.

And our European and Developing Countries Clinical Trials 
Partnership combines European and African research and 
innovation efforts in the fight against the major scourges of HIV, 
malaria and tuberculosis in sub-Saharan Africa. It currently 
funds 196 research projects worth 354 million euro, with 
contributions both from the EDCTP, European countries and third 
parties. These projects include 57 clinical trials involving more 
than 100,000 patients.

Inspired and encouraged by the success of the Innovative 
Medicines Initiative, my services are currently planning a new 
public-private partnership for innovative health research as 
part of Horizon 2020. Like the IMI, this will be a partnership 
between industry and the European Commission, aimed at 

keeping the development pipeline for new drugs and 
treatments in key public health areas open. We also plan 
to renew the European and Developing Countries Clinical 
Trials Partnership and give it a bigger budget from 

Horizon 2020.

“I am concerned that research and 
innovation may be vulnerable. This is partly 
because scientists are not a well-organised 
or vocal lobby. So, I would ask you to please 
support our proposals for Horizon 2020, 
and persuade others to do so too”
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Horizon 2020
The Commission has proposed a significant increase in the 
EU’s investment in research and innovation in the shape of 
Horizon 2020. If our proposals for Horizon 2020, worth 80 billion 
euro, are accepted, the programme will be simpler at all levels. Its 
overall architecture, funding rules and controls will be streamlined 
and Horizon 2020 also means less bureaucracy. We are slashing 
red tape to make it easier to apply for, and manage, funding.

And there will be greater emphasis on innovation. Concretely, 
this means that we will fund more close-to-market activities such 
as pilot lines and demonstrators. To make life simpler for SMEs, 
there will be a single programme tailored to their needs, inspired 
by the SBIR programme in the US. In fact we have already run an 
SBIR-like pilot in the health area, which has proved very popular 
with SMEs.

Horizon 2020 will champion open innovation, including through 
continued support for the IMI and EDCTP. We are also working on 
new financial debt and equity instruments to give easier access to 
finance for innovation in healthcare and the development of new 
healthcare products.

Horizon 2020 will put strong emphasis on increasing the 
excellence of our research base, and our commitment to 
fundamental research is shown by our proposal to double the 
funding to the European Research Council (ERC), which promotes 
curiosity-driven research. Excellent research should not languish 
unused. So open access to scientific publications will be the default 
setting in Horizon 2020, benefiting small businesses as well as 
researchers and citizens.

This proposal is one part of the ambitious but realistic proposals 
made by the Commission for the EU budget from 2014 to 2020. This 
is a budget firmly oriented towards growth and competitiveness. 
The budget negotiations will be tough, and I am concerned that 
research and innovation may be vulnerable. This is partly because 
scientists are not a well-organised or vocal lobby. So, I would ask 
you to please support our proposals for Horizon 2020, and persuade 
others to do so too. 

It is easy to explain to policy makers and the general public the 
need to finance research on huge public health issues such as 
combating antimicrobial resistance, creating effective treatments 
for depression and schizophrenia or developing new antiretroviral 
treatments for HIV-infected children in Africa. These challenges 
are too big and too important to be tackled by a single company or 
country. There is a clear case for action at the European level.

Still, creating the optimal open innovation environment, 
especially between sectors that have not traditionally collaborated 
and have different working cultures, remains a challenge. We 
must also take care to bring the right set of players together to get 
a new medical product or service to patients more quickly. For 
instance, more effort is required to stimulate industry involvement 
in projects, which offer opportunities to mine large patient and 
research data sets.

We also need continued work in areas such as technology 
transfer, licensing and intellectual property rights to create the 
best conditions for innovation, particularly in smaller companies. 
Disease prediction and prevention and the better management of 
chronic diseases will become even more important in the future. 

So we must find ways of ensuring that healthcare providers and 
other partners involved in open innovation give these issues the 

necessary attention. All these developments require a new 
mind-set and open attitude – the will and skill to strike the 
right balance between knowledge sharing and protection of 
intellectual property, and the search for new business 
models by all those involved. You are demonstrating that 
new mind-set here today!

Open innovation is a promising approach and model - if not the 
most promising approach today. We must further implement and 
use it in the right way. Quoting Prof. Henry Chesbrough, the father 
of open innovation: “Open innovation is not the future, but it is 
certainly part of the future, and the smart approach is to use the 
tools of open innovation selectively”.

So I look forward to discovering how we can use open 
innovation better. In a nutshell, open innovation is about 
making the best use of all available knowledge. That is the 
approach that inspires us to deliver the research and innovation 
environment that Europe needs and deserves.★

Commissioner Geoghegan-Quinn 
engages with young visitors to Sea2Sky, 

organised by NUI Galway to celebrate 
European Researchers’ Night

Máire Geoghegan-Quinn, European 
Commissioner from Ireland in charge of 

Research, Innovation and Science, during a 
press conference at EC HQ
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Wind turbine blades have significant 
material property requirements. At present 
balsa wood and polyvinyl chloride (PVC) 
foam are generally used, however they are 
both quite expensive. In addition PVC 
presents environmentally related problems 
with respect to recycling and the generation 
of pollutants. Balsa wood, while a natural 
product, is only available from a limited 
number of providers. “If the providers shut 
down delivery, the industry is without a 
strong material for wind turbines,” explains 
Professor Ryszard Pyrz, from the 
Department of Mechanical and 
Manufacturing Engineering at Aalborg 
University in Denmark. The demand for 
cheaper alternatives inspired Nancore, a 
project looking into developing new foam 
materials made from polymers with 
nanomaterial enhancements.

Professor Pyrz is the scientific 
coordinator of Nancore. The project 
involves companies and institutions from 
countries across Europe, including 
Denmark, Germany, Belgium, Spain, 
Poland, Italy and Great Britain. From the 
outset the steep criteria for the material 
properties of wind turbine blades presented 
evident challenges.  The materials must be 
light-weight with high strength and 
stiffness under tensile, compressive and 
shear loading. The mechanical properties 
should also be resilient to high temperatures 
so that the wind turbines remain functional 
in hot climates such as Africa, for example, 
where temperatures during the day reach 
40 centigrade. 

The researchers first developed a 
thermoset polymer that would fulfil the 
minimum technical requirements as an 
acceptable alternative to balsa wood and 
PVC. They then introduced 
nanoinclusions, which brought additional 
mechanical benefits. 

The nanomaterial inclusions themselves 
were also developed as part of the Nancore 
project. “Concerning the reinforcement of 
polymers with nanoparticles we usually 
have two types of nanomaterials,” explains 
Professor Pyrz. One type of nanomaterial is 
clay, which is made up of nanosized plate-
shaped particles of inorganic substances. 
The other is carbon nanotubes, rolled up 
sheets of graphite that have attracted 

widespread notice for their extraordinary 
mechanical properties, as well as other 
attributes. At Nancore the researchers have 
grown carbon nanotubes on clay. This 
hybrid nanomaterial is a significant 
innovation in the Nancore project. “It is 
known that nanoparticles, in particular 
cheap nanoclay and the more expensive 
carbon nanotubes, improve the properties 
of the polymer matrix,” explains Professor 
Pyrz. “What is new is that we have used 
both together.”

One of the main challenges was 
dispersion of the nanomaterials in the 
polymer matrix. The researchers then 
needed to make the material lightweight 
foam. “The problem of making the foams 

Advances in polymer science and nanotechnology may benefit the wind industry in terms of economic efficiency as 
well as dealing with mechanical challenges. Anna Demming speaks to Ryszard Pyrz about polymer nanocomposite 
foams developed at Nancore and how they may contribute to the future competitiveness of wind energy

Physics

Material science 
investments reduce 
wind industry costs
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with nanoparticles even at laboratory scale 
is huge because we combine two major 
areas,” says Professor Pyrz. “One is the 
nanocomposite — how to disperse 
nanoparticles in the polymer making a solid 
— and the other is how to foam it.” 

The project began in December 2008 and 
the researchers at Nancore have now 
achieved well-dispersed nanocomposite 
foams. Overcoming the obstacles posed has 
been a triumph. However, the success has 
taken a great deal of time and ingenuity. 
Development of the production processes for 
the foam without nanoparticles is on track 
for fabrication of a turbine blade by the end 
of the project; one of the Belgian partners in 
the project is already producing the foams at 
a semi-industrial scale. However, as the 
project concludes in December of this year, it 
is unlikely there will be time to incorporate 
nanoparticles in the semi-industrial 
production process. Professor Pyrz adds, “I 
think the scaling up with nanoparticles will 
need to be continued with another project or 
program.”

A key aspect of the project was assessing 
the health risks of working with 
nanoparticles. “This is a more general 
problem,” says Professor Pyrz. “Not only at a 
national level but also on a European level, 
we do not have rules or regulations yet as to 
how to approach the processing of 
nanoparticles.” The team at Nancore worked 
with the Institute of Occupational Medicine 
in Scotland, Great Britain, on the risks 
specifically associated with working with 
the nanomaterials they used. The 
collaboration allowed successful assessment 
of the health risks for the Nancore project, 
however Professor Pyrz suggests that, with 
the increase in nanotechnology research, 
more general guidelines maybe needed. 
“There is a focus on nanotechnology in 
Europe, the US and Asia so I guess that these 
problems with health risks will be very 
important, and some restrictions and 
regulations are necessary as they were many 
years ago for asbestos.” 

The development of nanocomposites with 
enhanced mechanical properties is an area 
of particularly high interest in the research 
community. “This is a multidisciplinary 
area,” says Professor Pyrz. “We are looking 
at the mechanical properties so mechanical 
engineering is involved, but we are also 

The Nancore project is finding new 
material for wind turbines and is 
developing foam made from polymers 
with nanomaterial enhancements 
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At a glance
Project Information

Project Title: 
NanCore: Microcellular nanocomposite for 
substitution of balsa wood and PVC core 
material

Project Objective: 
To design a novel cost-effective cellular 
nanocomposite foam, with mechanical 
properties comparable to balsa wood and 
PVC foam, allowing for a substitution of 
these as core materials for light composite 
sandwich structures. The material is 
going to be applicable for widespread 
industrial use, e.g. within wind power, rail, 
shipbuilding and automotive industries.

Project Duration and Timing: 
4 years, December 2008 to December 2012

Project Funding: 
7th EU Frame Programme, granted EC 
funding 5.4 million euro

Project Partners: 
•  LM Wind Power A/S, LMG, Denmark
• Aalborg University, AAU, Denmark
•  Katholieke Universiteit Leuven, KUL, 

Belgium
• Universität Kassel, UKA, Germany
• University of Valladolid, UVA, Spain
• Azimut-Benetti S.P.A., AB, Italy
•  Centre of Molecular and Macromolecular 

Studies, CMMS, Poland
•  Institute of Occupational Medicine, IOM, 

United Kingdom
•  Technical University of Denmark, DTU, 

Denmark
• EconCore N.V., Econ, Belgium
•  FOCAL Limited, Focal, United Kingdom
• Recticel N.V., REC, Belgium

Prof. Ryszard Pyrz is in the 
Mechanical Engineering and 
Manufacturing Department at Aalborg 
University and has been there for the 
past 30 years. His principal areas of 
work comprise Advanced Materials, 
Experimental Techniques, Numerical 
and Analytical Modelling, Multiscale 
Characterisation as well as Processing, 
Characterisation and Modelling of 
Nanomaterials. He has been responsible 
for several national and international 
research programmes and projects

Prof. Ryszard Pyrz

Contact
Prof. Ryszard Pyrz
Tel: +45 9940 9326
Email: rp@m-tech.aau.dk
Web: http://www.en.m-tech.aau.dk/

dealing with nano, so we need to look at 
the chemistry of the material.”

The research entailed substantial 
computational work as well as the 
practical studies in the lab. “Modelling 
the properties of the materials is very 
important,” says Professor Pyrz. “It 
gives the direction we should move in to 
improve the properties.” The researchers 
incorporated a multiscale modelling 
element in the program to study the 
materials from the atomic-scale 
structure to the macrostructure. “We 
implement different modelling 
techniques — atomic simulations, 
simulations of nanocomposites and 
simulations of structured material 
elements,” he continues. Refining the 
codes and parameters to implement the 
modelling work was a significant 
component of the program.

By the end of the project Nanocore 
hope to demonstrate fabrication of a 
wind turbine blade with the new polymer 
foam that is cheaper than balsa wood 
and PVC. They also hope to use the foam 
with nanoinclusions as part of the blade 
as a demonstration of the potential of 
this nanoenhanced material. While 
application in wind turbines is the 
primary focus of the project, other end 
users include the rail and yachting 
industry.

“What will happen after the project?” 
reflects Professor Pyrz. It seems a lot 
will depend on how the end users 

develop production of the material with 
nanoparticles for industrial use. Yet the 
world of research is forever reaching 
beyond the current best that industry 
has to offer. “From the research point of 
view, we will continue to follow up 
several options including the processing 
and properties of the materials.” 
Professor Pyrz adds, “Maybe we will be 
able to find another family of similar 
materials that will be even better than 
those we have developed already.”  ★

Figure 2. Nanocomposite foam structure. 
The insert illustrates dispersion of clay 
nanoparticles in cell walls (courtesy CMMS)

Figure 3. Hybrid 
nanoparticles 

and the 
improvement 

of compressive 
modulus at 

different 
concentration 

of hybrid 
nanoparticles 

(courtesy AAU)
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Man-made materials are vital to our 
physical environment, and economy. The 
EU has pledged support for a ‘Metallurgy 
Renaissance’ between 2012 and 2022, 
which will refine its approach to the 
metals market, valued at 1.3 trillion euros 
per annum.

At the Wigner Research Centre for 
Physics in Budapest, Hungary, a team of 
six scientists are exploring novel ‘phase 
field’ modelling techniques, a methodology 
which offers multiscale perspectives of 
alloy solidification ranging from the 
atomic to engineering scales.

“Most of our technical alloys are 
polycrystalline, consisting of a large 
number of crystalline grains whose size, 
shape, and composition determines the 
physical properties of their matter,” 
explains Professor László Gránásy, the 
Team Leader. “Computer simulations can 
significantly assist in the design and 
optimisation of these features.”

However, conventional methods often 
encounter difficulties when attempting to 
describe polycrystalline solidification. 
The Wigner group’s alternative offers a 
unique, detailed impression of the 
“complex polycrystalline morphologies” at 
work when alloys are formed. The time-
evolution of the structural order-
parameter, which monitors freezing, is 
linked to other fields such as composition, 
and crystallographic orientation. 
“Disordered dendrites (fernlike, branched 
crystals), spherulites and fractallike 
crystal aggregates” are also captured, 
relates Dr. Tamás Pusztai, the Deputy 
Team Leader. 

The atomistic aspects of freezing are 
explored on the basis of a dynamical 
density functional theory, termed the 
phase-field crystal model, which 
automatically incorporates elasticity and 
anisotropies at the atomistic level.

The team’s research reveals that, in 
accord with theoretical expectations and 
experiments on colloid systems, 
“nucleation of the crystalline phase 
happens via the formation of an amorphous 
precursor” divulges the Team Leader. 

“Additionally, the team has addressed 
phenomena such as heterogeneous 
nucleation on the crystalline wall. We’ve 
also observed features like the contact 
angle at the solid-liquid-wall tri-junction, 
nucleation barrier, and crystal absorption 
on the wall. These are non-monotonic 
functions of the lattice mismatch between 
the wall, and the crystal grown on it.”

Coupled with fluid flow and techniques 
offering quantitative modelling, these 
tools are being piloted at the European 
Space Agency where “they have been used 
in developing soft magnetic alloys, 
materials for self-lubricating bearings, 
and metal-matrix composites,” discloses 
Professor Gránásy. 

Having reached this milestone, Wigner’s 
scientists are focusing on their next 
formidable challenge: developing 
“modelling tools for even more complex 
crystallisation problems,” explains Pro-
fessor Gránásy. These could include the 
formation of biomorphic/bio-inspired 
structures, and mesocrystals composed of 
uniform crystallites. “Such important 
challenges are,” he notes, “so far 
unaddressed by computational materials 
science.”★

Computer-based materials design at work
At a glance
Project Information

Project Titles: 
EU FP7 “EXOMET”: Physical processing of 
molten light alloys under the influence of 
external fields.
ESA PECS “MAGNEPHAS”: Study and 
Modelling of Nucleation and Phase 
Selection Phenomena in Undercooled 
Melts: Application to Magnetic Alloys of 
Industrial Relevance.
ESA PECS “GRADECET”: Gravity 
Dependence of Columnar to Equiaxed 
Transition in Peritectic TiAl Alloys.

Project Objectives: 
EXOMET: optimising of advanced 
lightweight alloys and metal matrix 
composites for aerospace/automotive 
applications in external fields. 
MAGNEPHAS: development of FeNi-
based soft-magnetic alloys. 
GRADECET: development/optimisation 
of Al-Ti based peritectic alloys for 
automotive/aerospace applications. 

Project Duration and Timing: 
EXOMET: 50 months
MAGNEPHAS: 3 years
GRADECET: 3 years

Project Funding: 
EU FP7 “EXOMET”: €216 000 
ESA PECS “MAGNEPHAS”: €85 000
ESA PECS “GRADECET”: €160 000

Team Members: 
Prof. László Gránásy (team leader), Dr. 
Tamás Pusztai (deputy team leader), Dr. 
Gyula Tóth, Dr. György Tegze, Dr. Attila 
Szállás, László Rátkai (PhD student)

Contact
Main contact name: 
Prof. László Gránásy

Tel: +36 1 392 2222 Ext. 3371
Email: Granasy.Laszlo@wigner.mta.hu
Web: www.szfki.hu/~grana/

Prof. László Gránásy (57); DSc; 
physicist; sci. advisor at MTA Wigner Research 
Centre for Physics, Budapest; Prof. Assoc. at 
Brunel University (West London), UK. Edu: 
Eötvös University, Budapest.  

Prof. László Gránásy

Alloys are multicomponent materials, which derive their properties from specific production routes. 
Utilising enhanced modelling techniques, Hungarian scientists have analysed previously inaccessible facets 
of such procedures. These revelations may permit the genesis of a next generation of metallurgical materials

Dr. Tamás Pusztai (40); PhD; 
physicist; senior scientist at MTA 
Wigner Research Centre for Physics, 
Budapest. Edu: Eötvös University, 
Budapest.   

Dr. Tamás Pusztai

Physics
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Biosensing  
device research
Collaboration is often key to creativity 
and innovation in research. The award of 
the Marie Curie International Outgoing 
Fellowship for Career Development gave 
Dr Luis Guillermo Villanueva the 
opportunity to draw on the expertise and 
experience of some of the leading research 
groups in his field across the world. He 
hopes these collaborations will help 
towards the application of his research to 
systems that can be commercialised.

The focus of Dr Villanueva’s research is 
coupled nanoresonators systems. The high 
level of funding in the field provided the 
original impetus for his involvement in 
nanoresonator research, as there were 
many projects in the area when he began 
his PhD in microelectronic engineering at 
Barcelona. The wealth of interesting 
physics and application potential in these 
systems soon captured his imagination. “I 
just found it very interesting from the 
fundamental point of view and I also 
thought it could lead to something 

interesting from a practical point of view,” 
he explains.  The mechanical resonators 
are nanoscale cantilevers or planks 
clamped at one or both ends. They act like 
tuning forks, vibrating at a signature 
resonant frequency or ‘resonant peak’. 
When a particle becomes attached to the 
resonator the change in mass changes the 
resonant peak, allowing mass detection 
applications. “The smaller the mass of the 
resonator the more responsive to mass they 
become,” adds Dr Villanueva.

The resonators can be ‘coupled’ by 
connecting them with a very narrow 
bridge. The ACRES project looks at the 
behaviour of arrays of these coupled 
resonators in particular. Only a handful of 
other research groups are engaged in this 
aspect of the field. Dr Villanueva explains, 
“Basically I thought that if we want to 
improve the performance of sensors that 
other people have been working on for 
about 20 years, then we should start 
working on something different.” 

The coupled system can have different 
resonant modes. For two coupled 
resonators, they can either both move up 
and down simultaneously – ‘in phase’ – or 
one can move up as the other moves down 
– ‘out of phase’. A mass landing on one 
resonator in a system of two resonators in 
phase will lead to uncoupled dynamics so 
that the two resonators no longer oscillate 
with the same amplitude. Mass detection 
through amplitude changes in coupled 
resonator systems is one of the main 
focuses of the ACRES project.

 Another way of exploiting the 
advantages of coupled resonator systems is 
through the increased sensitivity to mass. 
The minimum detectable mass decreases 
by the square root of the number of 
resonators coupled in an array.

One of the uses of these systems is 
biosensing. If the cantilevers are 
functionalised (for example with 
streptavidin or a DNA strand) so that only 
specific molecules (such as biotin or the 

The benefits of working together

Marie Curie International Outgoing Fellowships for Career Development are funded by the European Commission 
as part of its commitment to support researchers in Europe. Anna Demming speaks to Luis Guillermo Villanueva 
about how he and his research into coupled nanoresonator devices have benefited from the scheme

Biology
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At a glance
Project Information

Project Title: 
ACRES: Arrays of Coupled 
nanoRESonators

Project Objective: 
Analyse, fabricate and characterise 
arrays of coupled mechanical 
nanoresonators, in order to use the 
collective dynamics of such systems 
to improve state of the art bio-
sensing platforms.

Project Duration and Timing: 
3 years, April 2009 to April 2013 

Project Funding: 
European Commission – Marie Curie 
Program - 258,341.24 €

Project Partners: 
•  Danmarks Tekniske Universitet 

(DTU)
•  California Institute of Technology 

(Caltech)

Born and raised in Zaragoza 
(Spain) I finished my Masters 
degree in Physics in 2002, and my PhD in 
Microelectronic Engineering in 2006 in 
the CNM-IMB (Barcelona, Spain). I moved 
then to EPFL (Switzerland) with Prof. 
Brugger where I was awarded with the 
ACRES project to go to work to Caltech 
for three years. 

Luis Guillermo Villanueva

Contact
Luis Guillermo Villanueva
Tel: +45 3024 5226
Email: lgv@lgvillanueva.info

complementary DNA strand) bind to 
them, they can be used to detect the 
presence of those molecules in a 
solution. The idea is simple in principle 
but not so easy to implement. “When 
you flush with a solution with the other 
molecules that you want to be detected 
— let’s say DNA or biotin — there will be 
specific binding and non-specific 
binding,” explains Dr Villanueva. “All 
these dynamics of biochemical processes 
are very complicated and very tough to 
control.” He adds that this aspect of the 
research was one of the main motivations 
for joining Professor Anja Boisen’s 
group at the Danish Technical 
University. “They have many years of 
expertise in functionalisation of 
mechanical devices and biosensing.”

Dr Villanueva has only been with 
Professor Boisen’s group for one month 
so far, but they first met at a conference 
several years ago. She has been very 
supportive over the course of his 
research and her endorsement was 
instrumental in gaining the Marie Curie 
Fellowship. “When you write for these 
fellowships you need support from a 
professor in the US and a professor in 
Europe,” says Dr Villanueva. “Her 
support in Europe helped me get the 
support of the professor in the US, so she 
played a very central role in the 
establishment of the fellowship.”

He also emphasises how important 
the time he spent with the team in 
California has been to the development 
of his research. He has been working on 
coupled resonators with them for three 
years. During this time he has studied 
the nonlinear dynamics and various 
other aspects of the fundamental 
physics of the systems. 

Fabrication of the coupled systems 
poses substantial challenges. “You need 
two things – that the devices that you 
fabricate are very similar, so they have 

about the same resonant response, and 
that the coupling between them is very 
soft,” explains Dr Villanueva. The 
strength of the coupling can be adjusted 
by the position of the bridge connecting 
the cantilevers. “You need the coupling 
to be very soft in order to minimize the 
amount of mass landing on the device 
needed to break the coupling.” He adds, 
“It’s very difficult to make them so 
similar that with soft coupling they 
behave as coupled.” All the same 
through his collaborations on the 
ACRES project he has already succeeded 
in fabricating arrays of 2, 3, 5, 9, 16 and 
25 coupled resonators.

As for challenges in his research 
career in general, Dr Villanueva 
suggests that choosing what to do and 
finding a direction of research that 
remains valid is most important. “That 
is very challenging nowadays because 
things happen so fast - as soon as you 
become a kind of an expert in a field the 
interest in the field is already fading 
out.” His advice to young researchers is 
that they try to think where they want 
to be in five to ten years’ time. “That is 
60% of the job done, because it is more 
difficult to know what you want to do 
and where you want to be than to do it.”

He also emphasises how helpful the 
fellowship has been to him in his career. 
His work on the ACRES project has 
given him the opportunity to draw on 
the expertise on both sides of the 
Atlantic to develop his strengths not 
just in advancing applications of the 
research but also in applying the theory 
to delve deeper into the fundamental 
physics behind these systems. He has 
high hopes for the far-reaching benefits 
of his collaborations during the 
Fellowship, “Not just from the coupled 
resonator devices but also from the 
knowledge that comes out of this 
project.” ★

Colored SEM micrograph 
showing two coupled 
nanoelectromechanical 
systems. The width of each 
beam is 400 nm and the 
length is 9 microns
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Danish-Brazilian collaboration 
tackles quantum’s classic riddles
The Danish-Brazilian Collaboration on 
Cross-Disciplinary Few-Body Problems in 
Physics project, is run by Danish physicist 
Nikolaj Thomas Zinner of Aarhus 
University. He says the main aim is to 
attempt to answer some of the most basic 
problems that haunt physics, whilst 
building a lasting relationship with 
universities in Sao Paulo.

“It’s the same equations they were using 
in the 1920s but the problems are different 
now, so we need new models.”

“Questions like; when will an atom bind 
to a surface? We make a model for the 
surface, called a potential, the atom moves 
within its potential and the question then 
is when will it stick there,” says Zinner.

Zinner’s team comprises of two 
students from Denmark and two from 

Brazil and between them they have 
secured a 12-month grant from the 
Danish Agency for Science, Technology 
and Innovation of €39,000. 

“It’s an exploratory grant; we want to 
complete an integrated training 
programme that focuses on education 
within theoretical physics,” says Zinner.

The outline of the project proposes an 
extension after the initial 12 months so 
that the team can attempt to address the 
issues they are currently building 
models for. This approach gives Zinner 
the time and freedom needed to construct 
models on paper, which he hopes can 
then be put forward to experimentalists 
and trialled. 

“We’re confident of delivering strong 
papers by the end of the year,” he says.

“I’m very optimistic but of course you 
have to be  first, or you get burned 
afterwards in theoretical science.”

With a light hearted attitude, Zinner 
explains that another major goal for this 
project is to create a long-term general 
graduate exchange programme between 
the universities involved.

“That would be a fantastic experience 
for us and any student involved – they 
[Brazil] have technical knowledge that is 
really helpful for us. Their experience is 
what makes this collaboration so strong.”

Of course, the project isn’t all about 
making friends, as Zinner delivers more 
details of the ideas being addressed that 
focus on areas with industry in mind.

“The general area is theoretical physics 
but with a strong focus on experimentally 

Physics

Famous questions of theoretical physics are being challenged by a newly formed and unlikely collaboration 
between Denmark and Brazil. We speak to Nikolaj Thomas Zinner of the Aarhus University about this new 
initiative to investigate few-body problems in many-particle systems
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Project Information

Project Title: 
Danish-Brazilian Collaboration on Cross 
Disciplinary Few-Body Physics

Project Objective: 
Few-body problems are an 
interdisciplinary line of research in physics 
that targets small systems and correlations 
in many-particle systems. Applications 
range from mathematical to chemical 
physics through essentially all physics 
disciplines. We address universality in 
quantum systems exemplified by cold 
atoms, cold molecules and halo nuclei.

Project Duration and Timing: 
1 year, February 2012 to December 2012

Project Funding: 
Danish Agency for Science, Technology 
and Innovation. 
€39,000 .

Project Partners: 
•	 Instituto de Estudos Avançados and the 

Instituto de Física da Universidade de 
São Paulo, Brazil

•	 Instituto de Física Teórica da 
Universidade Estadual Paulista, São 
Paulo, Brazil

•	 Instituto Tecnológico de Aeronáutica, 
São José dos Campos, Brazil

After doctoral work in 
theoretical nuclear physics, 
Zinner moved into the field of atomic 
and condensed-matter physics as a 
postdoctoral researcher. He is currently 
an assistant professor and does 
theoretical work on topics at the border 
of few- and many-body physics with 
atomic and solid-state applications in 
mind.

Nikolaj Thomas Zinner

Contact
Main contact name: 
Nikolaj Thomas Zinner

Tel: +45 87155619
Email: zinner@phys.au.dk
Web: http://users-phys.au.dk/zinner/

implementable topics. Quantum few-
body techniques will be applied to a 
number of problems that are of great 
relevance in the realm of cold atomic 
gases, in nuclear physics, as well as for 
condensed-matter systems. While 
systems with two quantum particles 
have been studied and understood in 
great detail, our knowledge of systems 
with three or more particles is at a much 
more primitive level.

“However, important processes in 
nature are known to require the 
involvement of more than two particles, 
such as the forming of crystal or the 
creation of antiparticle matter inside 
materials. It is therefore imperative to 
expand our understanding of such 
dynamics. The focus will be on so-called 
‘universal’ properties that are generic to 
the dynamics and which do not depend 
on the exact details of the interactions 
that hold the systems together. This 
implies that all findings will be non-
specific to any particular subfield and 
can thus be applied to general physical 
systems,” he says.

Regardless of this element of the 
project, the team engage in very little 
communication with people from 
industry and focus mainly on increasing 
knowledge within their field.

He says that even if models are 
unsuccessful, they still offer new 
knowledge and so it’s a great mechanism 
for education. “Therefore, there isn’t a 
direct industry connection. However, it is 
important for us to consider industry 
when we’re applying for money for 
example. I have to show that this is 
something real and not just a game of 
intellect.” 

Zinner claims that the team do look 
into areas that possess large amounts of 
application potential, focusing on surface 
sciences for example.

“The theoretical side of new physics 
such as surface sciences are a good way 
to go because they have a lot of industrial 
application potential. That’s a strong area 
to build on,” he adds.

The collaboration between the two 
nations for this project is an interesting 
one with neither having much in common 
in regards to historical science research. 
However, Zinner believes that this is a 
match made in heaven and the teams 
have already begun working on their 
first set of papers.

“Brazil is relatively new to these areas 
of science; they have no historical 

connections to quantum physics, such as 
the Germans do for example.”

“Their environment is ideal though, 
and we have so many common interests 
that the collaboration just seems to be 
perfect for both parties,” Zinner says.

The types of questions that Zinner 
and co are attempting to find answers 
to are significant within their field. 
They hope to open many doors and 
shed light on complicated quantum 
ideas regarding atom behaviour and 
bonding behaviour. The types of 
problems they are focusing on revolve 
around bond states in atomic, 
molecular, particle and nuclear physics. 

It is important in atomic and nuclear 
physics to know how two atoms bind 
together so that they can predict how 
three or four atoms would bind in larger 
clusters. This element of research relates 
to the project title itself, which refers to 
physics involving more than two bodies, 
a system famously tackled by Newton in 
the classical case. In the case of quantum 
mechanics, the involvement of more than 
two bodies severely complicates matters. 

Even though theoretical physics 
research can take a long time and lead 
you into many different directions that 
may not always have been part of an 
original plan, as Zinner says, it is 
important to focus on what’s relevant in 
the field of physics.

“A lot of the work we do is independent 
of where you apply it but we must stay 
motivated and continue to pick a certain 
range of problems that relate to the 
current state of physics,” he explains. 

“We always continue to learn new 
things as we progress with our research 
regardless of whether the results were 
what we expected or not. That’s the 
beauty of theoretical study; it leads you 
in different directions but always offers 
you new knowledge. This knowledge is 
what we will base our educational 
training programme on, which we hope 
will be a success.”

Zinner will apply for an extension to 
his grant following the conclusion of his 
current 12-month funding.  ★

Danish-Brazilian collaboration 
tackles quantum’s classic riddles

“I’m very optimistic but of 
course you have to be first, 
or you get burned afterwards 
in theoretical science”
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Computing 
the cure

Josh Howgego talks to István Miklós at the Alfréd Rényi institute of 
Mathematics in Budapest, about how information processing is the key 
to the future of healthcare, from reading genetic material in the body to 

designing new therapies for a range of conditions
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Budapest has garages like any other 
city, and its residents are familiar with 
that problem everyone faces from time to 
time. A car goes dead, and the owner 
takes it to the garage with trepidation; 
who knows what the fault is, or how 
much it will cost to put right?

István Miklós is based in Budapest too, 
at the Alfréd Rényi institute of 
Mathematics, and he sympathises with 
the problem. If you have a fault with your 
car and you take it to be serviced, an on-
board computer is pretty useful, he says. 
“You might get quite a lot of clues about 
what’s wrong with the car from the 
information it contains.”

But personally, Miklós is interested in 
understanding machines that are much 
more complicated than cars: he wants to 
develop a method for reading out the 
information from genetic material in the 
human body, then use it to do battle 
with a raft of challenging medical 
conditions. 

From cancer to diabetes, our DNA 
holds information that he says will 
clarify how to design new therapies for a 
range of challenging conditions. 

The problem is not that the data is not 
there. Gene sequencing is getting faster 
all the time. Already it is “10,000 times 
faster than just a few years ago,” says 
Miklós. 

The cost per base pair is decreasing 
too. When the first human genome was 
sequenced it cost $3.8 billion and took 13 
years. Now companies are racing to 
sequence a whole genome in a single day 
for $1,000. But all that data needs to be 

processed and understood in order to be 
useful. At the moment there is too much 
information to interpret easily. That’s 
where Miklós’ mathematical know-how 
comes in handy.

All about the knowledge
After spending 18 months as a 
postdoctoral researcher in the 
Bioinformatics and Genome Analysis 
group of the Department of Statistics, 
University of Oxford, Miklós’ starting 
point was to set up a knowledge transfer 
program, he explains. 

“To start with, all we wanted to do 
was learn, and set up international 
collaborations”. 

In 2006 he was awarded a Marie Curie 
knowledge transfer grant to get this 
process started. This allowed 
bioinformatics researchers to take 
sabbaticals in Austria, the UK and 
Germany; to learn from others and 
consolidate skills at conferences 
organised by Miklós.

The focus was on transcription factors 
(TFs), relatively simple proteins that bind 
to DNA and regulate how genetic 
information is interpreted by the living 
organism. 

The tertiary structure of the TF 
together with a complimentary sequence 
of 8-10 DNA base pairs determines where 
the TF binds.

Miklós and his colleagues started to 
record the base sequences within 
promoter regions, which are known to 
promote the binding of specific TFs in the 
scientific literature.  They fed these into 

mathematical models, and eventually 
came up with a program that could make 
predictions about where a TF might bind 
on any given piece of DNA. It does so 
using the measured data from the 
knowledge transfer program and “smart 
statistical learning algorithms” to predict 
the binding sites, says Miklós. 

Miklós says the program is already 
starting to be used by researchers for 
practical purposes, especially in Iceland. 
The results will be available soon. In 
about a year the program will be 
available on the open market, 
commercialised by CLC bio and 
BIOBASE, two software companies.

But this engine is just the first step 
towards a more ambitious project. It is a 
precursor of COGANGS (Comparative 
Genomics and Next Generation 
Sequencing), a mathematical engine that 
will be able to model the effects of gene 
regulators on 1000s of genomes. This 
kind of knowledge would enable us to 
work out if there are particular TFs that 
are important in specific diseases, says 
Miklós; to what extent they affect gene 
expression and how different TFs might 
influence one another.

Personalised medicine
That sounds pretty good, but it might be 
possible to go even further than that. 
Miklós is also involved in a more long-
sighted project, known as ITFoM, or the 
IT future of medicine. This project aims 
to capitalise on the kind of genetic 
understanding that DNA sequencers and 
projects like COGANGS will provide in 
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the next five years or so, and combine it 
with other up-and-coming automated 
tissue sampling techniques.

“We know what quite a lot of the 
information in the human genome means,” 
says Miklós, “but automatic analysers of 
tissue samples are undergoing trials at the 
moment. 

So it’s not only the genomic information 
that we can gain from a simple blood sample, 
but all the other information we will be able 
to get from looking at tissue too.”

What the ITFoM developers are 
dreaming of is a ‘virtual patient,’ a piece 
of software that can juggle genetic 
information, tissue analysis results, 
microscopy images and information about 

patient lifestyle from questionnaires. It 
will then model them to come up with a 
prediction highlighting exactly what’s 
wrong with the patient – not just giving 
them a disease label, but also presenting 
the individual’s detailed analysis results 
to the clinician.

“The idea is to develop a technological 
platform that can quickly analyse the 
clinical samples, then model that 
information into a usage output. It’s about 
improving the information flow in 
everyday clinical setting,” says Miklós.

When a mechanic wires up to a car’s on-
board computer he has access to the 
machine’s log book. Soon Miklós hopes we 
will have a wire on human health too. ★

At a glance
Project Information

Project Title:  
COGANGS: Comparative Genomics and 
Next Generation Sequencing

Project Objective: 
The COGANGS project will develop 
a software suite, the COGANGS 
engine, where a large number of 
genomes can be used as knowledge 
input in gene regulation analysis. 
Such software will be able to provide 
completely new knowledge, and will 
thus have tremendous value to life 
science researchers globally, including 
pharmaceutical companies, biotech 
companies, agricultural companies, 
biofuel companies, and research 
hospitals, as well as universities and 
governmental research organisations.

Project Duration and Timing: 
2 years, November 2010 to  
February 2013

Project Funding: 
EU FP7, €1.6 million

Project Partners: 
CLC bio A/S, BIOBASE GMBH, deCode 
genetics, Rényi Institute, Novel 
Computing Systems in Biology LLC

Contact
Main contact name: 
István Miklós

Tel:  +36-1-4838304
Email: miklos.istvan@renyi.mta.hu
Web: www.renyi.hu/~miklosi/

Istvan is a research fellow 
at the Rényi Institute, Hungarian 
Academy of Sciences. He graduated 
from Eötvös Loránd University as a 
mathematics and biology-chemistry 
teacher in 1998. In the same year he 
started his Ph.D. studies in the field of 
statistical alignment. He received his 
Ph.D. in 2002, and took a postdoctoral 
position at the Department of Statistics, 
University of Oxford. He returned to 
Hungary in 2004 and has been teaching 
various bioinformatics courses at 
several universities. His main research 
fields are Markov chain Monte Carlo 
methods, genome rearrangement and 
stochastic models in bioinformatics. 
He has 45 peer-reviewed publications, 
including four book chapters. His Erdös 
number is 2.

István Miklós

“We have spent a huge amount on cancer research, 
nevertheless, the cure rates of the most common 
cancers have changed only very little,” Professor Hans 
Lehrach says.

Lehrach, who heads the ITFoM project, believes 
that personalised medicine is the key to 
understanding and beating challenging diseases 
like cancers. “For many years I have been convinced 
that a better knowledge of our genetic make-up 
through modelling approaches will help this 
situation,” he says.

ITFoM is an international effort to make this kind 
of medicine a reality. And it really is huge. Rényi 

Institute is just one partner, out of 140 spread across 
33 countries. The project has a budget of roughly €1 
billion over its lifespan.

“Ultimately we would like to see a virtual patient 
model, which is able to predict the effects of 

therapies and treatments precisely tailored to 
individual patients for a variety of diseases,” 
says the project co-ordinator.

Working out information technological 
challenges is a key part of the project, according to 
Lehrach. “Probably the biggest challenge is the 

computing power required to analyse the huge 
amounts of data that the new technologies 
are making available to us.“

In the future every patient will have 
petabytes (1015 bytes) of information 
available from imaging and genetic 
analysis, according to the ITFoM project 
outlines. To deal with this amount of data 
will require a serious re-think of 
information technology. “We will have to 
foster alternative computing approaches 
and algorithmic improvements as well as 
using the up-coming supercomputing 
capacities,” says Lehrach.

The IT Future of Medicine
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Over the last few decades, research has 
shown us that mutations in certain genes 
can lead to an increased risk of developing 
cancer. The BRCA2 gene is a prime 
example of this – while the fully 
functioning gene provides protection 
against the development of breast cancer, 
mutations in the gene will lead to a higher 
susceptibility to the disease. This type of 
germ line mutation is fully hereditable and 
thus the predisposition to breast cancer 
can be passed down from parent to child.

Now, researchers from Claus Storgaard 
Sørensen’s group at the University of 
Copenhagen have used the recently 
developed RNA interference technique to 
reveal an important new function of the 
BRCA2 gene. It is hoped that the knowledge 
garnered from this research will be used 
to improve our understanding of cancer 
and the development of new treatments. 

Breast cancer remains the most prevalent 
cancer among women worldwide, and it is 
estimated that between five and 10 per 
cent of these cases are hereditable, with 
mutations in the BRCA2 gene being among 
the most common drivers of the disease.

BRCA2 is already known to play a major 
role in DNA repair, providing an essential 
function in a repair pathway known as 
homologous recombination repair. The 
new research from the Danish laboratory 
has now shown that the gene plays another 
important function – by blocking cell 
proliferation when cells experience 
damage to their chromosomal DNA.

This new discovery can be accredited to 
the use of new technology in which 
tailored screens were performed to gain a 
deeper insight into cancer cells. By 
utilising the recently developed RNA 
interference technique, the researchers 

were able to specifically block the 
generation of certain proteins, allowing 
them to find which genes were performing 
important functions for cancer cells, such 
as cell proliferation and cell death.

“Our results showed conclusively that 
BRCA2 plays a key role in stopping the 
growth of cells with damaged DNA,” says 
Sørensen. “The BRCA2 gene functions 
much like a brake in a car; when damage 
occurs to the DNA, the brake is applied 
and stops the cells from proliferating so 
that the damage can be repaired.

“We exposed cells to radiotherapy in 
order to damage the DNA, and we saw 
immediately that the cells that lacked the 
BRCA2 gene behaved differently than the 
other cells, in that they could divide 
despite having suffered serious damage.”

As well as explaining why BRCA2 
mutation increased the risk of breast 
cancer, there were also some slightly 
more surprising results. “It turns out 
that cells with BRCA2 mutations are 
more sensitive to radiotherapy than 
cells without the mutations,” says 
Sørensen. “This indicates that patients 
with the BRCA2 mutations will respond 
better to radiotherapy, and thus 
mutations in the gene can be used as a 
marker prior to selection of therapy for 
individual patients.”

Looking to the future, the next step for 
the Sørensen research group will be to 
examine which of the known BRCA2 
mutations found in breast cancer patients 
allow for damaged cells to divide, so that 
they can be used as markers for the use of 
radiotherapy. They will also be 
investigating further into the biological 
mechanism by which BRCA2 prevents 
damaged cells from dividing. ★

The genetics of cancer

At a glance
Project Information

Project Title:  
DNA DAMAGE: Understanding how 
cells become malignant

Project Objective: 
Our body’s functions are dependent 
upon constant renewal of the cells 
through cell division. At each cell 
division, a large machinery makes sure 
that the chromosomal DNA is copied 
correctly. The machinery stops cells 
from dividing if damage occurs to the 
DNA-code, allowing for the damage to 
be repaired. This is crucial, as cells with 
damaged DNA can develop into cancer 
cells if they are allowed to divide in an 
uncontrolled manner. Claus Storgaard 
Sørensen’s research group has recently 
obtained exciting results using new 
screening technology. His group has 
identified genes that guard the cell 
division process when chromosomes 
are damaged, thereby blocking cancer 
development. 

Project Duration and Timing: 
4 years, 2010 to 2014

Project Funding: 
Supported by The Novo Nordic 
Foundation, The Danish Cancer Society, 
The Lundbeck Foundation and The 
Danish Medical Research Council

Contact
Main contact name: 
Claus Storgaard Sørensen
Tel:  0045 3532 5678
Email: claus.storgaard@bric.ku.dk
Web: http://www.bric.ku.dk/
Research/Sorensen_Group/

Currently group leader and 
associate professor, Ph.D., at the 
Biotech Research and Innovation 
Centre (BRIC) in the University 
of Copenhagen. Main research 
areas are: the identification and 
characterisation of novel genes 
involved in cancer development, the 
mechanistic analysis of DNA damage 
response pathways, and the role of 
chromatin modifications in the DNA 
damage response. 

Claus Storgaard Sørensen

Researchers from Claus Storgaard Sørensen’s group at the University 
of Copenhagen are investigating a new function of the BRCA2 
gene in the hope of improving our understanding of cancer

★
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The CROSS-TALK project (www.cross-talk.eu) aims to achieve 
major breakthroughs in understanding the mechanisms behind the 
dialogue between intestinal microbiota and hosts. It is now well 
established that microbiota is involved in non-communicable 
diseases such as obesity, diabetes and metabolic disorders. Such 
diseases are rapidly increasing in both developed and developing 
countries and are expected to surpass infectious disease deaths in 
the future. The project will decipher the molecular mechanisms 
involved in microbiota-host recognition, revealing how bacterial 
signals are integrated by different areas of the mucosal immune 
system. This knowledge will be particularly useful for application 
in the food and drugs industries. 

The human body contains around ten times as many bacterial cells than it does human cells, and this gut 
microbiota provides the body with many useful metabolic functions. The ways in which the human and bacterial 
cells interact with each other is little understood, and this has been the focus of CROSS-TALK, a project in which 
these mechanisms are studied in a variety of different ways, and in which a new generation of scientists are 
being trained to deal with the demands of the emerging subject of functional metagenomics and interactomics   

Human microbiota interactomics 
and multidisciplines

At the same time, the project is focused on helping to nurture a 
new generation of young scientists who will be well trained to 
sustain the emergence of interactomics and functional 
metagenomics, a new supra-discipline that will require competencies 
in microbiology, cell biology, immunology, human physiology, 
bioinformatics and various “omics” approaches. This is being 
achieved by providing individual training through research 
projects, mobility in different laboratories and a variety of group 
training projects. These include network meetings that encourage 
scientific exchange within the network, spring schools focused on 
the development of transferable skills with a strong involvement 
from the economic sector, and workshops that allow time to talk 
with recognised scientists and to broaden scientific knowledge.

“CROSS-TALK is the kind of project where you need to have people 
who are trained and have an understanding in several different 
disciplines,” says Dr Emmanuelle Maguin, the coordinator of the 
project. “We realised as soon as we started our work that what we 
do was not really covered by any curriculum of young scientists at 
that point. Most of the time we would have people who would be 

very well trained in one discipline such as microbiology, but then 
would not have any knowledge at all about other areas such as 
human physiology and bioinformatics.

“That is the point at which we made it our objective within the 
network to mix people from different backgrounds, and to have 
projects that focused on different aspects of our work. Some of them 
are based around biology and in silico analysis of sequences, some 
of them are based on bioinformatics, and others are more related to 
human microbiology and immunology. This range of topics meant 
that when we all came together to present our work, we could have 
specialists from each disciplines present so that the fellows could 
develop a more specialist understanding and knowledge of these 
different areas.”

The industries that are associated with the project have been 
very keen to support this multi-disciplinary training, having 
expressed similar difficulties in finding young scientists who 

“We have two major firms in the 
field, Nestlé and Danone, who 
are very interested in our work”

60
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At a glance
Project Information

Project Title: 
CROSS-TALK: Health-promoting cross-talk 
between intestinal microbiota and humans

Project Objective: 
The multi-partner Initial Training Network 
aims at preparing qualified young 
professionals/researchers and future 
scientific leaders in the human microbiome 
metagenomics by answering key questions 
on the role of the host-gut microbiota 
cross-talk in the development and 
maintenance of a healthy gut through new 
concepts and trans-disciplines. 

Project Duration and Timing: 
4 years, October 2008 to September 2012

Project Funding: 
FP7 Marie Curie actions

Project Partners: 
Partners:
•	 INRA, France  (National Institute for 

Agricultural Research)
•	 IEO, Italy (European Institute of 

Oncology)
•	 IMIC, Czech Republic (Institute of 

Microbiology)
•	 Karolinska Institute, Sweden
•	 UNIABDN, United Kingdom (University 

of Aberdeen)
•	 University of Debrecen, Hungary
•	 University of Oslo, Norway
•	 WU, The Netherlands (University of 

Wageningen)
•	 Nestlé Research Center, Switzerland
•	 Danone Research, The Netherlands

Associated partners:
•	 INSERM, France (National Institute of 

Health and Medical Research)
•	 LABIP, The Netherlands (Lactic Acid 

Bacteria Industrial Platform)
•	 CIR, Norway (Centre of excellence of 

Immune Regulation)
•	 Paris Descartes University, France

Contact:
Main contact name: 
Dr Emmanuelle Maguin

Tel: +33 1 34 65 22 97
Email: Emmanuelle.maguin@jouy.inra.fr

Main contact name: 
Dr Hervé Blottière

Tel: +33 1 34 35 23 19
Email: Herve.blottiere@jouy.inra.fr
Web: www.cross-talk.eu

were adequately trained in all the 
necessary fields. Recent technology 
changes have meant that there is a lot 
of new data and information than 
before, making it a highly active and 
competitive field, and so the need for 
people trained in this way from the 
beginning has become a high priority 
in recent years.

With the project having 
begun in October 2008, Dr 
Maguin is pleased with the 
progress that has been 
made within the network 
and by the fellows involved. 
“I think we have some very 
exciting results, and we 
will be seeing these in the 
public eye within the next 
year or so as our current 
batch of fellows finish their 
PhDs. Many European 
countries actually require 
four years of work to 
complete a PhD, so about 
half of our current fellows 
will be continuing for another year from 
now before they present their work. 
Although we already have 23 
publications completed including some 
in journals with high impact factors, I 
think it will be next year in which we 
will start to see the real scientific impact 
of the project. Briefly, we identified new 
components and mechanisms of dialogue 
between the microbiota and its human 
host. Beneficial effects were confirmed 
in experimental models and a number of 
new tools, assays and models were 
developed during the project”

The role of industry has been pivotal to 
the success of CROSS-TALK, with many 
personnel and training sessions for the 
fellows. “We have two major firms in the 
field, Nestlé and Danone, who are very 
interested in our work,” explains Dr 
Maguin. “They want to gain a greater 
understanding of how food can impact on 
people’s health, and in particular they are 
interested in the health-promoting aspects 
of cross-talk between the microbiota and 
the host. Our work is very fundamental, so 
although we were not doing specific 
experiments with their products, it is 
certainly relevant to their aims.

“We also had an industrial platform, 
LABIP (the Lactic Acid Bacteria 
Industrial Platform www.labip.com), 
which consists of 24 companies that 
work in the field of food, probiotics,  
immunology and vaccinations, who 

were very interested in the project. 
Many members have attended our 
presentations, and some have even got 
involved in the training of our fellows. 
Once a year we have had three to four 
days of training that have been attended 
by all of our fellows, and these sessions 
were completely organised by people 
from LABIP, which I think shows how 

important our work in 
creating this new breed 
of scientists is to them. 
We had personal 
development training 
from Nestlé, training on 
how to present one’s 
work and many other 
topics, and it was all 
highly appreciated by 
the fellows. 

“From my point of 
view, the training was 
very professionally 
done, and was probably 
better than what we as 
academics could have 

provided, so it has been a mutually 
beneficial relationship between our 
network and the industrial associates.”

With metagenomics becoming a more 
and more well established subject in the 
scientific community, the likelihood is 
that the work published in this discipline, 
as well as the people who are properly 
trained to understand it, will become an 
increasingly precious commodity. With 
the way in which CROSS-TALK has been 
moving from strength to strength, it is 
highly probable that they will be a key 
European hub for this development.★

Emmanuelle Maguin is the head of 
the Microbiology and the Food Chain 
Division (MICA) at INRA, which aims to 
contribute to sustainable development 
through microbiology and to reduce 
risks in animal health, food chain and 
human health. She is also heading 
a group working on the adaption of 
Firmicutes to their environments.

Dr Emmanuelle Maguin

“I think we have 
some very 

exciting results, 
and we will be 
seeing these in 
the public eye 

within the  
next year ”

Dr Hervé Blottière

Research Director at MICALIS Institute of 
INRA. He has a long track record in gut 
physiology with a particular emphasis on 
intestinal epithelial and immune cells.
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Corrosion damage and fatigue cracks 
are the main causes of structural failures 
in surface transport products such as 
ships, road tankers and railway tank cars. 

Oil tanker accidents have had 
tremendous environmental and economic 
repercussions in coastal areas, and so 
maintenance and inspection precautions 
are necessary to prevent these occurrences. 

Accidents on the road have less impact 
on the environment, but often pose a 
higher risk to human life when occurring 
in densely populated areas.

Although evolving defects have to be 
identified in time to allow appropriate 
repair to be carried out, preventative 

maintenance activities are usually carried 
out on a time-driven basis. 

For example, transport products for 
cargo such as crude oil and pressurised 
gases have to be taken out for visual 
inspection and subsequent non-
destructive tests. 

This procedure is time-consuming and 
expensive, and the lost service time is 
damaging to the competitiveness of the 
European transport industry. 

There also remains the real problem of 
not detecting the onset of a defect 
evolution during the maintenance process, 
and so the possibility of failure within the 
next service period still remains. A new 

project called CORFAT aims to study and 
develop a new monitoring technology 
based on AT combined with follow-up 
NDT for monitoring the status of structural 
integrity in terms of developing or 
proceeding fatigue cracking and active 
corrosion. 

The project has three main objectives. 
The first and second focus on developing 
appropriate testing procedures, adaption 
and redesign of acoustic emission (AE) 
equipment for application in transport 
products, especially for those carrying 
dangerous goods (e.g. gas, fuel). 

The third project objective is the 
preparation of drafts for standardisation.

Transport

★

Figure 1 
Stress plots for a 3-compartment LGBF 
road tank used for carriage of class 3 
substances, exemplarily. Detailed 
Finite Element Analyses have been 
performed considering the load 
configurations described in the ADR 
regulations and the EN14286 to reveal 
the structure’s hot spots (highly-
stressed locations). Depending on the 
applied ADR load configuration, the 
hot spots are: 

(a): Weld connection between the 
saddle and the stiffener.
(b): Weld connection between the 
saddle and the stiffening sheet.
(c): Weld connection between the 
compartment barrier and the hull.
(d) Weld connection between the 
upper protection system and the hull.
(e) Weld connection between the hull 
and the manhole

A new project, CORFAT (Cost effective corrosion and fatigue monitoring for transport products SCP7-
GA-2008-218637), looks to develop new monitoring technology based on acoustic emission testing (AT) 
combined with follow-up NDT (non-destructive testing) to detect defects such as corrosion or fatigue cracks in 
the structure of surface transport products (ships, railway tank cars, road tankers).  Projects talks to AT expert 
Dipl.-Ing. Dr. Andreas Jagenbrein about predictive maintenance and what this means for transport safety

Detecting corrosion and 
fatigue cracks during service
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The possibility of detecting the onset of 
defects would be a huge advantage, as it 
would allow for countermeasures to start 
much earlier, meaning that safety would be 
improved while at the same time making 
savings in resources. This new type of 
maintenance approach, called ‘predictive 
maintenance’ as opposed to the current 
form, ‘preventive maintenance’, would 
mean that periodic or continuous 
measurements would be performed on the 
structure during operation. 

This will allow for more accurate 
monitoring of how long a period of safe 
operation can last. By the application of 
permanent AE sensors on pre-determined 

hot spots of ships, conventional 
maintenance and inspection will be 
supplemented by a cost effective and 
condition-based detection of defects, 
dramatically reducing inspection time.

Hot spots regarding corrosion or fatigue 
have been determined for many structures 
by experience, but Finite Element Analysis 
is nowadays a standard method for 
calculation of stress concentrations in 
various structures. Hot spots concerning 
fatigue cracking typically are correlated 
with the regions of stress concentrations 
(Figure 1).

The final aim of the project is to create 
an overall strategy for maintenance and 

1) Technology review regarding:
* Standard NDT methods and
instrumentation, e.g. ultrasonic
testing, magnetic particle,
penetrant testing, radiographic
testing (all).
* Regulations and standards, e.g. ATEX, 
ADR, RID, ABS rules (TUV, ABS, BAM, 
NNDT)
* Failure mechanisms, especially for 
fatigue and corrosion (ABS, BAM, GUT)

2) Basic tests:
* Laboratory tests concerning corrosion 
(TUV, LAR)
* Laboratory tests concerning fatigue 
(BAM, GUT, LAR)
* Tests concerning background 
(outdoor) (TUV, BAM, AUTH, GUT, 
Reneko, NSG)
* Creation of first classifier for AE 
signals (TUV)

3) Adaption and redesign of equipment 
(Vallen) and testing procedures, done 
for different transport products, ships 
(TUV, ABS, GUT, NSG), railway cars and 
trucks (TUV, BAM, AUTH, ISQ, NNDT), 
taking into account specific regulations 
(ABS-rules, ADR, RID, ATEX) for use in 
hazardous areas

4) Trial tests for ships, railway cars and 
road tankers. First tests with adapted 
equipment and testing procedures on 
test objects under different conditions 

5) Validation tests for ships (TUV, ABS, 
GUT, LAR, NSG), railway cars and road 
tankers (TUV, BAM, AUTH, ISQ, LAR,
NNDT). Tests with further adapted 
equipment and testing procedures 
on test objects under more realistic 
conditions, AT during moving and/or 
pressurisation and subsequently follow-
up NDT at the areas indicated by AT for 
validation

6) Creation of basic information 
material for potential users of transport 
products and for inspection companies, 
respectively (all).

7) Supply of basic information to 
standardisation organisations (all).

Figure 2/3 
Monitoring of crack 
growth during fatigue 
tests using acoustic 
emission measuring 
equipment.

Figure 4
Background 
measurements on 
a railway tank car 
moved by a locomotive. 
Red circles represent 
positions of mounted  
AE sensors.

Figure 5 
Background 
measurements on a 
road tanker driven on 
normal road through 
village. Red circles 
represent positions of 
mounted AE sensors.

Figure 6  
Background 
measurements on 
board of a tanker 
under different 
conditions of the sea 
and on board caused 
by machinery. Sensors 
were mounted inside 
e.g. water ballast tank

CORFAT’s objectives  
and main work: 
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inspection procedures, including the 
necessary AE and follow-up NDT equipment 
for the different transport products.

“We knew already from previous EC-
funded projects that we were able to detect, 
locate and discriminate corrosion within 
ship hulls using acoustic emissions,” 
explains Mr Andreas Jagenbrein. 

“However, for ships we had only proven 
that we could measure acoustic waves that 
were travelling through liquid, and so as an 
extension of this task we had to prove that 
we could also take these measurements when 
the travel path of the acoustic emission had 
been completely within the metallic structure 
itself. Similar tests have been carried out for 
railway tank cars and road tankers.

“This is because in the case of tank ships 
there will almost always be an ullage space 
between the liquid and the tank at the top. 
These areas are still very liable to experience 
corrosion, e.g. due to gas release  coming 
from crude oil.”   

AT works by measuring transient acoustic 
waves produced by the sudden redistribution 
of stress in a material. When a structure is 

subjected to an external stimulus (change in 
pressure, load, or temperature), localised 
sources (e.g. corrosion, fatigue cracks) can 
trigger energy release, in the form of acoustic 
waves, which propagate along the structure 
and are measured by sensors. 

Sources of acoustic emissions vary from 
natural events like earthquakes to the 
initiation and growth of cracks, slip and 
dislocation movements, melting, and phase 
transformations in metals.

Unlike ultrasonic testing (UT), AT does not 
rely upon supplying energy to the object 
under examination, but instead simply 
listens for the energy released by AE sources 
in the object. 

The huge loads that large structures are 
bearing whilst in use mean that the 
propagating defects can be detected by AE 
measurements in real time.

“When creating the monitoring technique, 
it was vital that we were able to distinguish 
our useful AE signal from the background 
noise. Thus, parts of the project have been 
engaged in handling these measurements for 
ships, road tankers and railway tank cars.” 

Figure 9 
ATEX certified intrinsically safe sensors 
and signal isolator for intrinsically safe 
cabling

Figure 7    
Corrosion tests. Sensors were mounted on 
the top side of the test plates, corrosion was 
generated on the bottom side of the test 
plates due to acid vapour (similar to that in 
ullage space of tankers) by heating up acid 
mixture.
Left: before corrosion. Right: after some 
time of corroding bottom side.

Figure 8  
Classifier. Data from lab tests and 
first background measurements were 
used to create a so-called classifier 
for AE measuring data by VisualClass 
(Vallen software tool based on pattern 
recognition with respect to features 
e.g. frequency content, energy) related 
to the wave form of AE signals. The 
classifier was applied to controlling 
data unknown for the classifier, but well 
related to AE sources. The majority of 
controlling data has been related to the 
correct data class.

TUV Austria Services  
GMBH (TUV)
Testing and Inspection Institute 
Project-Coordinator
Austria

Vallen Systeme GmbH (Vallen)
AE-equipment producer
Germany

ABS - Europe Ltd. (ABS)
Ship classifier
United Kingdom

Bundesanstalt für Materialforschung 
und -prüfung (BAM)
Federal Institute for Materials Research 
and Testing
Germany

Aristotle University of Thessaloniki 
(AUTH)
Laboratory of Machine Elements & 
Machine Design, Experts for Strength 
and Fatigue
Greece

Gdansk University of Technology 
(GUT)
Maritime and ship experts
Poland

Instituto de Soldadura e Qualidade 
(ISQ)
Testing and Inspection Institute
Portugal

Laboratory of Applied Research 
(LAR)
Krakow University of Technology
Testing and Inspection, especially AT
Poland

Nuclear N.D.T Research & Services 
S.R.L. (NNDT)
NDT and materials testing company
Romania
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Estonia

Naval Shipyard Gdynia (NSG)
Stocznia Marynarki Wojennej S.A.
Shipyard     
Poland
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At a glance
Project Information

Project Title:  
CORFAT: Cost effective corrosion 
and fatigue monitoring for transport 
products

Project Objective: 
The main objectives of the project 
are:
1.  Final prototype of monitoring 
equipment for transport products
2.  Generic maintenance and 
inspection programme using the  
AE monitoring technology
3.  Drafts for standardisation

Project Duration and Timing: 
4 years, November 2008 to October 
2012 (6 month extension)

Project Funding: 
Collaborative Project, small or 
medium-scale focused research 
project within the 7th EC framework 
programme (total budget: €4,188,921)

Contact
Main contact name: 
Dipl.-Ing. Peter Tscheliesnig

Tel:  +43 1 61091 6630
Email: tsc@tuv.at
Web: www.corfat.eu

Employee of TÜV Austria Services 
since 1976 and now engaged in 
the field of Acoustic Emission over 
35 years. Head of the Institute 
for Technical Physics. Convenor 
in the CEN/TC138 WG7 and ISO/
TC135 SC9 WG1, member of several 
international and national standard 
organisations. Project Coordinator 
and member in several EC funded 
Research and Development Projects 
in the field of Acoustic Emission 
Testing.

Dipl.-Ing. Peter Tscheliesnig

Within the project, different 
measurements were carried out for 
acquiring AE data related to fatigue 
(Figures 2 and 3), background of railway 
tank car, road tanker and ship (Figures 4, 
5 and 6) and corrosion (structure before 
and after corroding is shown in Figure 7). 
Based on AE data with known origin a so-
called classifier was created with Vallen-
software using pattern recognition. 
Results are demonstrated in Figure 8. By 
means of this additional analysis tool, 
interpretation of AE data could be 
improved.

Furthermore, equipment, e.g. measuring 
system and AE sensors, have been adapted 
and redesigned according to specific 
regulations (ABS-rules, ADR, RID, ATEX) 
for application in hazardous areas, essential 
for the monitoring of tankers (on sea, rail 
and road) carrying oil, fuel or gas.

Intrinsically safe AE sensors (ISAS3) 
and signal isolators (SISO3: needed for 
providing intrinsically safe cabling) used 
for measurements were produced by 
Vallen and certified by TUV (Figure 9). 

Validation tests were carried out for 
evaluation also using intrinsically safe 
equipment.

Figure 10 shows typical indications 
delivered by AT, in this case during 
pressurisation of a road tanker filled with 
water up to 19 bar. 

Regions with concentrations of 
indications (clusters) were marked directly 
at the structure (Figure 11), and follow-up 
NDT with phased array UT was done here 
(Figure 12). 

Results from follow-up NDT confirmed 
indications yielded from AT and were used 
for further investigation of found defects.

The importance of the work being carried 
out in CORFAT cannot be stressed enough. 

The developments in predictive 
maintenance will allow for a cheaper and 
more efficient safety management system 
in the European transport industry, 
making it competitive around the world 
and ensuring that the protection of both 
the environment and the people who live 
around surface transport routes are better 
assured. ★

Figure 12   
Exemplary result of follow-
up NDT done by ISQ (here 
phased array UT) at welds of 
support. Phased array UT (4 
small pictures) carried out at 
areas indicated by AT during 
monitoring. Coloured regions 
within the white section 
show defects in the weld of 
the support.

Figure 10 (right)
Exemplary result from validation 
tests of a road tanker filled with 
water and pressurised up to 19 bar. 
Typical indications from monitoring 
by AT: numbers mark positions of 
AE sensors, symbols mark location 
of AE event (colour related to 
amplitude of received AE signal), 
circles mark clustering of AE events 
(colour related to minimum number 
of events in cluster).

Figure 11 (above)
After the 
pressurisation test, 
indications from 
AT were marked on 
the test object for 
follow-up NDT.
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In the popular imagination, 
globalisation is often associated with 
‘world cities’ such as London, Tokyo and 
New York, yet the effects of globalisation 
reach into even the most remote regions. 
Globalisation has become a pervasive 
influence across the economies and 
societies of rural Europe, presenting both 
challenges and opportunities. The 
DERREG project has aimed to redress the 
urban-centric tendency of existing 
research on globalisation by shifting 
attention towards rural experiences.

Rural regions are potentially affected by 
a wide range of globalisation processes, 
including the expansion of global supply 
networks (for example for food), and the 
dismantling of trade barriers; the growth 
of multinational corporations, and the 
concentration of production in the most 

cost-effective locations; the increase in 
international tourism; intensified flows of 
international migration, including both 
migrant workers and amenity migrants; 
and the development of international 
standards for environmental management, 
animal welfare and so on among others.

However, these globalisation processes 
do not have the same impacts in every 
rural region. Some processes are more 
prominent in certain regions than 
others. Processes such as the relocation 
of industries can have positive effects in 
some regions, but negative impacts 
elsewhere. Even within a region, 
positive economic benefits may be 
balanced by negative social or 
environmental consequences. As such, 
the effect of globalisation is never 
wholly positive or negative.

In order to effectively respond to the 
challenges and opportunities of 
globalisation, regional development 
strategies need to be sensitive to these 
uneven geographies. As DERREG 
coordinator Michael Woods, of 
Aberystwyth University explains, if we 
understand how rural regions engage 
with global networks, we can also 
discover how they can benefit from 
globalisation and help to develop 
appropriate responses. DERREG is 
sympathetic to the different capacities of 
different regions, understanding that 
regions need to ask, ‘What aspects of 
globalisation are most significant for 
us?’ and ‘What, in terms of resources, are 
we able to capitalise and use?’ 

Funded by the European Union Seventh 
Framework Programme, the project 

Placing rural regions in a 
globalised world

Spanning 10 case study regions in eight countries, DERREG (Developing Europe’s Rural Regions in an 
Era of Globalisation), led by Aberystwyth University, has examined the various impacts of globalisation 
in rural communities and economies, and investigated regional responses with the aim of improving 
regional development actions

Economy
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examined 10 case study regions in eight 
European countries, with research 
undertaken by a consortium of nine 
universities and research institutes. The 
diverse settings of the case studies 
provided an insight into the differential 
impact of globalisation in rural regions, 
and informed the development of an 
interpretative model (see diagram). The 
model shows that experiences of 
globalisation in rural regions are shaped 
by the interaction of global processes 
with regional contexts and capacities 
(location, natural resources, human 
capital, etc.), with specific impacts 
triggered by catalysts that might include 
events (such as joining the EU), 
government policies or the actions of 
individual entrepreneurs. Moreover, the 
eventual outcomes of globalisation are 
determined by the way in which regions 
respond to these initial impacts, 
including the policies and regional 
development initiatives that they adopt.

Examining responses in rural Europe
To collect evidence about the impact of 
globalisation in rural regions and the 
effectiveness of regional development 
responses, DERREG used a mixed 
methods approach, integrating interviews 
with government officials, businesses 
and migrants; statistical analysis; 
analysis of policy documents; and an 
electronic survey of small businesses. 

The research was conducted across 10 
case study regions, selected to represent 
different geographical, political, 
economic and social settings in rural 
Europe (see map): 

1. Övre Norrland, Sweden
2. County Roscommon, Ireland
3. Alytus county, Lithuania
4. Comarca de Verin, Spain
5. Goriška, Slovenia
6. Pomurska, Slovenia
7.  Jihomoravskỳ kraj (South Moravia), 

Czech Republic
8. Westerkwartier, the Netherlands
9. Direktionsbezirk Dresden, Germany
10. Saarland, Germany

The research was further organised 
around four key themes, each exploring 
a specific aspect of globalisation or of 
regional development. The four themes 
were:

•  Business Networking: Research led by 
the Nordregio research institute 
investigated how small and medium 

sized enterprises in rural regions have 
engaged in international business 
networks. It found that many rural 
businesses have international contacts, 
and are involved in buying or selling 
products internationally or working in 
collaboration with international 
partners, but that the degree of 
internationalisation varies between 
regions. Rural entrepreneurs value 
international networks, but many are 
constrained in their networking by a 
lack of financial capital and by limited 
know-how. ‘Network brokers’ can help 
to overcome some of these barriers by 
putting regional firms in contact with 
national and international partners. 
However, local embeddedness is also 
important, especially for businesses 
involved in trading products based on 
regional specialties and resources to 
international niche markets, and in 
terms of support networks. 

•  International Migration: The presence 
of international migrants in all the 
regions studied was revealed in work 
led by the Universität des Saarlandes. 
This research demonstrated that flows 
of migrants from, to and through 
rural regions are dynamic and multi-
dimensional, often reflecting cultural 
ties as well as the actions of individual 
agents who provide a ‘bridge’ between 
regions for migrants. Although the 
experiences of international migrants 
are generally positive, there are 
instances of discrimination, and the 
economic potential of international 
migrants is rarely fully realised. 
Schemes to support entrepreneurship 
among migrants, match skilled 
migrants to shortages in local firms, 
and to utilise the international 
connections of both in- and out-
migrants to foster business 
relationships, can all contribute to 
regional development.

•  Sustainable Development: The third 
theme examined how rural regions 
respond to global priorities for 
sustainability. Concerns about climate 
change and biodiversity, and the 
designation of protected landscapes on 
international models such as UNESCO 
Biosphere reserves, were found to be 
incorporated into regional development 
strategies, but perceived threats to 
traditional regional cultures or 
economic interests were often resisted 
or contested. The research, led by the 

”Each region is different and 
therefore, in terms of thinking 
about how to respond to 
globalisation, different 
responses will be needed in 
different regions”
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At a glance
Project Information

Project Title: 
DERREG: Developing Europe’s Rural 
Regions in the Era of Globalisation

Project Objective: 
With a focus on the challenge of 
globalisation for rural regions, DERREG 
has examined factors shaping different 
regional impacts and responses, and 
produced an interpretative model to 
inform effective regional development 
strategies.

Project Duration and Timing: 
3 years, January 2009 to December 2011

Project Funding: 
EC €1,499 million

Project Partners: 
•	 Aberystwyth University, UK
•	 Leibniz Institut für Länderkunde, 

Germany
•	 Mendelova univerzita v Brně, Czech 

Republic
•	 National University of Ireland, Galway
•	 Nordregio, Sweden
•	 Research Institute NeVork, Slovenia
•	 Universität des Saarlandes, Germany
•	 Univerza v Ljubljani, Slovenia
•	 Wageningen Universiteit, Netherlands

Contact
Main contact name: 
Professor Michael Woods

Tel: +44 1970 622589  
Email: m.woods@aber.ac.uk
Web: http://www.aber.ac.uk/en/iges/staff/
academic-staff/zzp/

Michael Woods is Professor 
of Human Geography and 
Director of the Institute 

of Geography and Earth 
Sciences at Aberystwyth 

University. He has extensive 
experience of research on rural change, 
development and globalisation, with 
work in the UK, Europe and Australia. He 
is editor of the Journal of Rural Studies 
and author of several books including 
Rural (Routledge, 2011) and Rural 
Geography (Sage, 2005).

Professor Michael Woods

Leibnz-Institut für Länderkunde, 
examined detailed examples in order to 
identify models for promoting 
environmental awareness and building 
consensus, and initiatives that could 
contribute to economic development by 
branding local produce, encouraging 
sustainable tourism, and establishing 
appropriate renewable energy operations.  

 
•  Rural Learning Regions: The final theme 

focussed on capacity-building for 
effective regional development 
responses to globalisation. Led by 
Wageningen University, it looked in 
particular at structures for ‘joint 
regional learning’, studying how public 
agencies, educational and research 
organisations, and local community 
groups can work together to reflect on 
regional challenges and priorities, share 
knowledge, learn skills, and put into 
practice initiatives for social and 
economic development. Stable 
relationships, clear responsibilities, 
accessible information and advice, and 
the vision of charismatic leaders were all 
identified as key factors in effective 
regional learning.

Across these four themes, differences 
were observed between regions, 
highlighting the unevenness of 
globalisation impacts and the need for 
regional development responses to be 
individually tailored. As Michael Woods 
points out, “Each region is different and 
therefore, in terms of thinking about 
how to respond to globalisation, 
different responses will be needed in 
different regions.” 

Some responses are constrained by 
geographical factors. For example, Övre 
Norrland in northern Sweden has 
developed major export industries in 
minerals, timber and steel, but has only 
been able to do so because of its abundant 
natural resources – an opportunity that is 
not available to all regions. However, all 
regions have distinctive food specialties, 
craft products and cultural traditions that 
could provide the basis for niche exports, 
or attracting niche tourism.

As such, DERREG has also been able to 
identify successful models of good 
practice that could be replicated in 
different regions. These include ways of 
organising and supporting regional 
development. For instance, the partnership 
of government agencies, universities and 
community groups that came together in 

a regional learning initiative in the 
Westerkwartier of the Netherlands, 
simulating schemes to promote tourism 
and small-scale biomass energy 
production, provides a template that 
could be translated elsewhere.

Prospects for global engagement 
The multifaceted nature of globalisation 
presents both challenges and possibilities 
for rural regions.  DERREG has aimed not 
only to analyse these effects scientifically, 
but also to equip rural regions to respond 
more effectively to globalisation by 
making policy recommendations and 
producing tools for use by regional 
development agents.

Far from being the helpless victims of 
globalisation, rural regions can help to 
shape their own futures with appropriate 
policies and initiatives. DERREG 
Coordinator, Michael Woods explains that 
“the most sustainable way of responding 
to globalisation is by making the most of 
the resources that already exist in the 
region.” National and regional 
governments can help with policies that 
promote rural development based on 
endogenous resources and businesses, as 
well as measures to support network 
brokering, entrepreneurship and regional 
learning. Local authorities, business 
associations and community groups can 
also develop proactive responses by 
working together in regional learning 
exercises, identifying priorities, sharing 
knowledge and skills and building 
initiatives that can exploit opportunities 
in the global marketplace.

DERREG has assembled a web resource 
centre to provide practical assistance to 
policy-makers, entrepreneurs and 
regional development agents in 
developing responses to globalisation. 
The resources available on the project 
website include a Good Practice 
Database, with over one hundred 
examples of successful initiatives from 
the DERREG case study regions, ranging 
from food-marketing schemes, to 
business support, to assistance for 
international migrants. Several of these 
examples are featured in a series of 
short films, available from the website 
and on YouTube. Additionally, the 
website features a downloadable 
‘toolkit’, which regional development 
practitioners can use to work through 
the DERREG interpretative model, 
identifying the key challenges and 
opportunities for their own region. ★



Creating  
an ideas 
factory

Picture the Music is an inspirational project 
helping to improve literacy in primary schools. 
Gary Osborn-Clarke spoke to its 
creator Philip Davis
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“It really makes my brain run,” said a boy from 
Year Six (age 10 to 11) when asked what he thought of 
Philip Davis’ innovative multisensory project called 
Picture the Music Create.  

Philip is a freelance consultant, based in London, who 
specialises in the improvement of literacy in UK 
primary schools and also abroad. He became a school 
teacher 22 years ago and during his career he developed 
ways to encourage children to write by using sound, 
images and movement to motivate and engage them. 

It took eight years to formulate a concrete methodology 
and in 2005 the first version of the software programme 
called Picture the Music Create (PTMC) was published, 
created in collaboration with Cobweb Communications – 
owned by his friends, brothers Dan and Barny Webb. The 
latest version was released in 2009. 

PTMC generates hundreds of ideas that can be used for 
creative writing, storytelling, drama, in fact anything 
that requires originality as a starting point. The idea is at 
the heart of an innovative and inspirational project 
currently underway at Netherfield School in Nottingham. 
Head Teacher Sharon Jackson, Philip and the staff of the 
school began the Whole New World* project last October.   

“The Whole New World project is a new strategy 
designed to improve communication and literacy skills,” 
says Philip.  “Every class, from reception year (age four 
to five) to year six (age 10 to 11), came up with ideas 
about a land – for example, for year six it was mountains 
and year five had a lake. Using sounds and images, the 

children developed writing about the settings and 
characters, and then they produced comics, audio books, 
short creative descriptions and much more.”

The children also developed seven areas around the 
playground representing the areas of their new world – 
a bridge for the river, a cave, even a small lake was 
made using hay bales – children then made corricles 
and sat in the lake. There are also sculptures carved 
from Sherwood Oak designed from their characters. 

 “At the heart of learning is communication,” Philip 
continues. “Encouraging risk-taking and engaging in 
activities that get the children motivated about learning 
will ultimately improve standards.

“PTMC was at the heart of it. We used narrative templates,  
from which the teacher can choose 36 options on the 
programme. These give a context for the images and sounds 
that are used. It is on these templates that the children put 
their ideas about what they see and hear.

“The templates follow the structures that most narrative 
follows – openings, build-ups, dilemmas, solutions and 
endings. I adapted this basic, five-point structure to 
build a variety of options in PTMC.

“The PTMC software is used by teachers to deliver my 
methodology. It is a tool to enable teachers to design 

exciting experiences for the children, to inspire them to 
get ideas. The children use paper and pencils – they 
sketch the template putting their ideas against the 
part of the story or idea that they are developing.

Motivation
“Their enthusiasm and motivation has been 
amazing. It’s their willingness to take chances 
with their own learning, and to have a go, which 
is crucial.” 

While the Whole New World project is pionnering new 
creative learning techniques using PTMC, the programme 
is already being successfully used in many schools in the 
UK, Europe and the Middle East.

“It’s being used in 600-plus schools,” says Philip. 
“We sell the programme as a disc, which schools 
can then load on to their server. It is a skills-based 
programme that the children become more adept at 
the more they use it. They learn that to gather ideas 
from images and sounds. They have to Observe, Listen 
and Organise them. Once this is achieved the possible 
outcomes are endless.

“Being observant consists of two distinct skills – what 
you see (observation) and what you think you see 
(imagination),” continues Philip. “Some people will 
observe an image and will pick ideas out from what 
they actually see, while others will see an image 
and imagine things such as characters or 
objects. It is teaching the children that if 

you notice things you will get ideas. This is a 
skill that can be used way beyond the classroom. 

“Linking that with sound is what makes PTMC so 
unique. Sound is an under-used and often misunderstood 
resource. There are three ways you engage with sound. 
When you hear a sound, you can engage with it physically, 
describing the material, for example, metallic or soft; or 
describe it using onomatopoeia – click, stamp, bash, clap 
–  or the volume of the sound, such as loud or quiet. Even 
the duration of a sound – long or short.

“The second way to respond to sound is visually. When 
you hear a sound you also see something. This is not a 
question of guessing what the sound is, it is asking 
yourself ‘What does the sound make me see?’ And because 
we are all different we tend to see different things – we 
get variety and uniqueness in our own take on things. 
Sometimes there are over 30 takes on one ‘hiss’ sound in 
one classroom, even from the very young.

“Lastly, a sound will make you feel something – you 
will emotionally engage with it. Sounds can energise 
you or slow you down – they can make you happy or 
sad, thoughtful or agitated. 

“Ultimately, it is the combinations of all these 
responses that produces work of stunning originality. 

“I see my programme as a tool 
– it is an ideas factory”
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This is incredibly powerful, because the ideas just 
come pouring out. Developing these ideas and 
encouraging more interesting use of vocabulary, 
performance and publication is a powerful motivator. 
What makes PTMC different is that each child comes 
up with an individual piece of writing.” 

For Philip, using sound and pictures like this in the  
classroom, where individual expression is encouraged 
and celebrated, is at the heart of tapping into each 
child’s creative ability and releasing creative thought.

“It is all about what YOU think in this process that 
is important,” he emphasises. “The idea of 
permissible  response – that there is a right answer 
is not true when being creative. It is liberating to 
be able to go with your own ideas and develop  
important skills. Ownership and purpose in 
learning is needed more in the classroom. 

“The way children engage with the software 
empowers them. It is an active process – you have 
to engage with it at a personal level to get 
something out. So you see children coming up with 
their own ideas, talking and writing about them – 
playing with them – trying things out and 
developing them. This is what makes the work 
stand out.”

One point Philip is at pains to clarify is that, 
despite the name, this is not about being musical. 

“As it is called Picture the Music, sometimes 

people think it is a music tool, but it is more about 
sound and sonic inspiration! It is about listening to 
sounds, engaging with them. It’s that simple.”

As well as PTMC, Philip has created other sound-
based resources to encourage active and creative 
learning across the curriculum. Sounds Inspirational 
focuses purely on using sound as an inspiration, while 
Time to Multiply uses song to help people learn the 
times tables. Early in 2013 he will be releasing two more 
resources – Time to be Still and Time to Move and these 
will work alongside PTMC to help make the sessions 
even more exciting and effective. 

A web-based version of the programme is also 
currently in development. On the web-based 
version there will be an online forum, so if a teacher 
finds a lesson that works, a picture or sound that 
resonates, they can go on to the forum to share it 
with other teachers. Philip wants to build up a 
database of good practice. 

“I know (my work) makes a difference,” he 
concludes. “I have witnessed it with more than 30,000 
students over the years – from all backgrounds and 
cultures. I see Picture the Music Create as an ideas 
factory. I tap into the natural curiosity that is in all of 
us. It encourages creativity and freedom – and 
develops important skills. But most importantly it 
makes learning fun – and that is the greatest 
motivator of all. ★

Above: Drawings 
from children who 
take part in the 
‘Picture the Music’ 
programme

Watch a short video 
about the Whole New 
World Project at www.
picturethemusic.com

For more information 
about PTMC or to 
talk to Philip about 
his work and possible 
collaboration, contact 
him at: 
phil@moopic.com 
+44 (0) 7980 800 469

“I tap into the 
natural curiosity 

that is in all of us.”
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Surprisingly, perhaps, there are few 
reactions that have been honoured with a 
Nobel prize in chemistry. Most prizes go 
to theories or newly discovered elements 
and compounds. One of the few reactions 
that has made the grade is the metathesis 
reaction. ‘Metathesis’ means ‘change 
places’ and the transformation is 
fantastically important, powerful and 
effective. 

The reaction takes two carbon-carbon 
double bonds – ubiquitous in biological 
and man-made chemical – and, with the 
help of specific catalysts, knits them 
together. In doing so, substituents from 
both components are transferred into a 
single product. 

What makes the reaction so powerful is 
that the substituents can be almost 
anything. The reaction can therefore be 
used to stitch molecules together, creating 
new compounds from plastics to 
experimental drug molecules, 
which would often be difficult 
to make by any other method.

Professor Steven P. Nolan, 
who is currently based at the 
University of St. Andrews in 
Scotland, has been involved with 
the development of metathesis catalysts. 
“We contributed to the discovery of second 
generation olefin metathesis catalysts,” 
explains Nolan. Nolan’s seminal work 
followed the discovery of the very first 
ruthenium-based metathesis catalysts 
by Robert Grubbs (who was awarded a 
share in the 2005 Nobel prize in chemistry 
for his work, along with Richard Schrock 
and Yves Chauvin). 

But where Grubbs’ ‘first generation’ 
catalysts were a huge step forward, they 
were also difficult to use practically as 

they lost their activity on exposure to air 
and rapidly decomposed when subjected 
to elevated temperatures. By replacing a 
phosphine ligand with a chemical group 

called an N-heterocyclic 
carbene, Nolan created 
the more practical 
‘second generation’ 
catalysts, which were 

less air-sensitive and 
significantly more thermally robust.

These days, Nolan is the coordinator of a 
European metathesis research effort called 
EUMET. It is a collaboration between 
academic chemists, manufacturers and 
industrialists. Their basic aim was to 
design new and better catalysts, and to 

Steven P. Nolan, based at the University of St Andrews in Scotland, tells Josh Howgego how his project EUMET is 
breaking up the monopoly in the market for metathesis catalysts

Chemistry

A catalyst 
for success
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help bring these to market with the 
industrial partners. 

But lurking behind that goal was a 
fundamental belief: that market monopolies 
are not good for science. “Essentially what 
we were trying to do was break a US-based 
monopoly on olefin metathesis catalysts,” 
said Nolan. Before the EUMET project 
began, the perception was that the only 
company that held patents on metathesis 
catalysts was Materia Inc., a spin out 
company formed using the Grubbs 
technology at the California Institute of 
Technology (Caltech), US.

Nolan explained that Materia had an 
apparent  monopoly on the business, and 
capitalised on this perception by using a 
business model that required the use of the 
technology be associated with a percentage 
of the end-product. Not surprisingly, Nolan 
says that industrial end-users weren’t 
especially happy about this situation: “For 
example, consider a pharmaceutical 
company that makes a blockbuster drug, 
with potential revenue of a billion dollars 
per year. 

Any arrangement with a catalyst 
company that says ‘I want a piece of that 
pie’ – well, that is something that is not 
very attractive for the drug manufacturer 
and, in the end, pharmaceutical users have 
for the most part shied away from using 
olefin metathesis.”

EUMET began at the end of 2008. Since 
then, the project scientists have been hard 
at work designing, synthesising and testing 
new catalysts in academic laboratories in 
Warsaw, Rennes, Graz and St Andrews. 
“We were interested in creating a portfolio 
of catalysts for the [chemical research and 
process] community,” says Nolan. One key 
goal was to come up with compounds that 
catalysed reactions at very low loadings 
and were thermally stable – the industry 
standard for catalysis was usually about 5 
per cent, but Nolan was aiming for 1 per 

cent – “and we’ve achieved that,” he says. It 
was also important to be able to provide 
catalysts that were supported on solid 
materials – not dissolved in the reaction 
mixture. Such heterogeneous catalysis are 
preferred over solution-phase work by 
industry because it allows easier separation 
of the catalyst from the product after the 
reaction is over. This part of the work was 
carried out at the University of Hannover.

Once some different catalyst structures 
had been made in the lab, they needed to 
be tested. A vital part of the project has 
been working with industry to validate 
how these catalysts work on very large 
scales. “Janssen, one of our industrial 
partners, has been crucial in validating 
the catalyst activity on exactly these 
scales,” says Nolan. 

“They carried out testing for the project 
and on their molecules of interest in 6,000 
litre reactors.” This large-scale proof-of-
principle should break the myth that 
metathesis cannot be practised on 
industrial-scale and with a ruthenium 
catalyst that falls outside of the Caltech 
patent holdings. Hopefully, the use of these 
very active catalysts will become more 

prevalent in companies interested in 
assembling molecules using olefin 
metathesis.

Janssen’s participation in EUMET – in 
particular, the access to, and testing of, a 
wide variety of catalysts – aided Janssen in 
selecting the best catalyst and boosting the 
development of a manufacturing process 
for TMC435, the best-in-class hepatitis C 
protease inhibitor to be filed with the 
regulatory authorities by the end of 2012. 

“This is a revolutionary treatment,” says 
Nolan. “The present treatment for Hepatitis 
C is a oral drug or combination of drugs 
plus a co-treatment with [a type of immune 
protein called] interferon. Interferon is 
administered by injection and has a history 
of significant side-effects, some 
personality-changing. It can be an 
excruciatingly painful treatment, but there 
is no existing alternative. 

“The new drug would be a convenient, 
orally administered pill. According to 
Nolan, the “results have proven very 
interesting, and the drug has passed phase 
III clinical trials.”  This will be a life-
changing drug for a vast number of 
hepatitis C  patients.

EUMET Olefin Metathesis Catalysts commercially available through Umicore

Steric mapping of metal environment 
very similar to geographical relief 
maps. This spacial occupation 
model about the catalytic centre 
was developed at the University of 
Salerno in the context of EUMET 
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At a glance
Project Information

Project Title: 
EUMET: Olefin Metathesis as a Practical 
Synthetic Tool

Project Objective: 
To develop olefin metathesis catalysts 
for the purpose of commercialisation 
and use in pharmaceutical and fine 
chemicals applications.

Project Duration and Timing: 
4 years duration, November 2008 to 
October 2012

Project Funding: 
European Commission - €3.6M 

Project Partners: 
•  University of St Andrews, Scotland
• University of Salerno, Italy
• University of Warsaw, Poland
•  Leibniz University of Hannover, 

Germany
• Technical University of Graz, Austria
•  Ecole Nationale Supérieure de Chimie 

de Rennes, France
• Umicore AG & CO KG, Germany
• Janssen Pharmaceutica, Belgium
• IFP Energies Nouvelles, France

Steven P. Nolan received his 
B.Sc. in Chemistry from the 
University of West Florida and his Ph.D. 
from the University of Miami. In early 
2009, he joined the School of Chemistry 
at the University of St Andrews where 
he is  a Professor and holds the Chair in 
Inorganic Chemistry.

Steven P. Nolan

Contact
Professor Steven P Nolan
Tel: + 44 01334 463763
Email: snolan@st-andrews.ac.uk
Web: http://chemistry.st-and.ac.uk/staff/
spn/group/ 

Metathesis is also useful for ‘green 
chemistry’, and Nolan explains that 
EUMET are now exploring how their 
catalysts can be used to derivatise waste 
products from the Fischer-Tropsch 
process; an industrial process that 
converts carbon monoxide and hydrogen 
into useful hydrocarbons. Some of the 
lighter hydrocarbons made in the 
process are not particularly valuable, 
but by joining two of these lighter 
components by metathesis the molecular 
weight is increased and the process 
converts the lights into useful products. 
“Such compounds can be used as 
detergents or useful synthetic reagents,” 
says Nolan. This part of the collaborative 
work is carried out at the Institut 
Français du Pétrole-Energies Nouvelles 
(IFPen). With collaborators from 
industry and academia from across the 
Eurozone working together, there was 
potential for communication problems. 
But Nolan stresses that possibly the 
biggest strength of the project has been 
the way everyone has worked together. 
“One thing we enjoyed throughout this 
project was really great communication 
between the partners; who were not 
even in the same countries for the most 
part,” he says.

Without that the project couldn’t 
have been a success. Nolan explains 
that the synthetic groups had to do 
some work first and come up with a few 

ideas and compounds. Then the 
industrial people and other experts 
needed to come in, look at ideas and 
evaluate what would and wouldn’t work 
out in practice. “At the offset, 
industrialists had specific requirements 
and the process was an evolution in 
terms of catalyst design,” says Nolan, 
“and then the academics would have to 
try and improve things in the suggested 
directions.” Understanding the olefin 
metathesis reaction mechanism and the 
role of the catalyst components was 
greatly assisted by a computational 
group at the University of Salerno.

“And what was even better was that 
the younger scientists (students and 
postdocs) were, from early on, the ones 
that very actively contributed to the 
project – and that’s always a good 
sign,” says Nolan. “They were so 
committed; they ran the meetings, 
they had a lot of input into the science. 
It wasn’t just a bunch of crusty old 
professors dictating the work. It came 
from the ground up.”

Overall there are four useful new 
catalysts that are now on the market as 
a result of EUMET’s work. These are 
presently commercially available from 
Umicore. There are many more ideas in 
the pipeline, but – most importantly to 
Nolan – the US monopoly on metathesis 
catalysts is no longer stifling scientific 
progress. ★

    This large-scale proof-of-
principle should break the 
myth that metathesis cannot 
be practised on an industrial 
scale. Hopefully, the use of 
these very active catalysts 
will become more prevalent  
in companies interested in 
assembling molecules  
using olefin metathesis
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Although there are constant efforts to 
protect the food chain, globalisation has 
led to greater risks and challenges to 
ensure food safety. For example, the 2008 
Melamine incident in China, the 2011 E.
coli outbreak in Europe and anthrax 
threats in the US following the events of 
September 11, which highlighted the 
growing possibility of food terrorism. 

Food contamination can easily affect a 
large amount of people. A threat that 
arises in one country could also pose a 
danger to the health and trade of other 
countries when goods are exported. 
Deliberate or accidental food 
contamination can therefore have high 
costs for the world’s economy and the 
social stability of some countries.

Integrated approach
Newcastle University-based researcher 
Gulbanu Kaptan believes a more robust 

model is required for communication 
strategies that aim to improve consumer 
knowledge about food contamination. She 
explains that although food contamination 
cases have been a focus of concern for 
both natural and social sciences, so far 
both have been carried out in isolation in 
this area. Whereas natural scientists are 
mainly concerned about risk assessment, 
social scientists are focused on risk 
perception and risk communication 
(according to Fischer et al, 2005). 

The researcher argues that an effective 
campaign for food contamination requires 
collaboration between both these schools 
of thought, the former to ensure that the 
advice is technically sound, the latter to 
ensure it is accepted and executed. With 
an aim to integrate the two approaches in 
the area of food contamination for the 
first time, Kaptan launched a three-year 
research project in February 2009 with 

Newcastle University-based Professor 
Lynn Frewer (project coordinator) and 
Carnegie Mellon University-based 
Professor Baruch Fischhoff. 

“This integrated method will deliver 
more robust results by strengthening the 
behavioural realism of the expert model,” 
says the university researcher.

“The two sciences approach the same 
topic from very different backgrounds 
and perspectives. When integrated, they 
therefore achieve more effective, 
efficient results.”

The project, Contamination of Food with 
Biological Agents: An Integrated Risk 
Analysis and Risk Communication 
Approach, is supported by funding from 
the European Commission. This follows 
Kaptan’s successful application for an 
International Outgoing Fellowship for 
Career Development (IOFs). The fellowship 
was awarded by Marie Curie Actions, a set 

Spreading the word about food safety

Health

Food contamination is a burgeoning concern with the growth of globalisation, highlighting the need for 
successful communication with consumers on food safety issues. One UK-based researcher is aiming to 
strengthen such communication methods through a three-year project, Gulbanu Kaptan explains more.
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At a glance
Project Information

Project Title: 
Food contamination: Contamination 
of food with biological agents: An 
integrated risk analysis and risk 
communication approach

Project Objective: 
To combine and use the expertise of 
natural and social science experts to 
communicate with consumers about 
the risks of food contamination and 
the things that they can do to control 
these risks

Project Duration and Timing: 
3 years, February 2009 to October 2012

Project Funding: 
European Commission Marie Curie 
Actions - International Outgoing 
Fellowships

Kaptan has a BS and MS in 
food engineering, followed by 7 
years of work experience in food safety 
in Turkish Standards Institution. She 
also has an MBA and a PhD in business 
administration. She is interested in 
judgment and decision making with a 
special interest in risk perception and risk 
communication

Gulbanu Kaptan

Contact
Main contact name: 
Gulbanu Kaptan

Tel: +44 191 2228354
Email: Gulbanu.kaptan@ncl.ac.uk
Web: http://www.ncl.ac.uk/afrd/staff/
profile/gulbanu.kaptan

of mobility research grant schemes 
within the European Commission’s 
People programme (FP7).

The host university for the project is 
Newcastle University in the UK, where 
Kaptan is currently a Marie Curie Fellow 
at the School of Agriculture, Food, and 
Rural Development. For two years 
previously, Kaptan was located at 
Carnegie Mellon University, in the USA, 
giving her the opportunity to acquire 
more knowledge about the mental 
models approach developed by Carnegie 
Mellon researchers and also gather data 
in both countries. 

Expert model on food 
contamination
The aim of the project is to identify the 
correct beliefs, knowledge gaps and 
misconceptions that guide consumer’s 
responses to food contamination.

This has been investigated using both 
qualitative and quantitative 
techniques. The project’s “mental 
models” approach begins by first 
creating an “expert” model on food 
contamination. This involves putting 
together views from natural and social 
science experts, , in relation to food 
contamination. This includes, assessing 
possible sources of a foodborn outbreak, 
and ways to control it. 

Based on this input, a structured 
interview protocol was devised. It was 
then applied to 42 diverse US and UK 
consumers with an aim of making the 
expert model more robust. 

The interview stage lasts approximately 
one hour for each participant, integrating 
consumer opinions to expert model. 
From here, a structured survey was 
developed to gain wider reaching results 
with a larger sample group. All responses 
have been considered in the context of 
their own country – whether they are 
nationally representative of the US or 
UK, Kaptan explains. 

Consumer Surveys
In the consumer survey, correct beliefs, 
knowledge gaps, and misconceptions 
guiding consumers’ responses to food 
contamination have been identified.  It 
was administered to nationally 
representative US and UK consumer 
samples. From the results gleaned so far, 
various consumer misconceptions about 
food contamination have been unearthed, 
Kaptan explains. For example, the results 
show that approximately 60 percent of 
UK and US citizens report never having 
had food borne illness. However, one 
third of Americans experience foodborne 
illness each year, showing that 
respondents generally underestimate the 
number of their foodborne illness 
experiences, says Kaptan.

Related to this, significant 
misconceptions about incubation periods 
were also found, with a large majority of 
respondents stating a belief that 
foodborne illness symptoms start shortly 
after consumption of contaminated food. 
However, Kaptan explains that 
Salmonella and E.coli infections have 
incubation periods from 12 hours to five 
days, highlighting another major 
misconception about food born illness. 

Positively, consumers in the UK and US 
show sufficient knowledge about safe 
food preparation practices at home, food 
shopping, and food storage, explains 
Kaptan, “this is encouraging,” she says. 
Although she points out that self reported 
behaviours do not often correspond to 
actual behaviours, with a need for more 
research in this area in the future.

Policy implications
From her findings, Kaptan is aiming to 
publish various academic papers, from 
which she is expecting a positive 
reception from the industry. This follows 
the attention received by the project’s 
first paper, which examined the 2009 
salmonella outbreak and peanut butter 
recalls in the USA from a consumer-
focused perspective (Kaptan and 
Fischhoff, 2010).

Kaptan believes the project’s results – 
which should be concluded over the next 
few months – will help to develop policies 
for risk communication purposes. She is 
fairly confident the results will be well 
received by food safety experts and 
public health officials, and that the 
project’s ultimate goal, to improve the 
effectiveness of communications for 
food contamination, will be realised. ★

“Approximately 60 
percent of UK and 
US citizens report 
never having had 
foodborne illness”
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The translation project CASMACAT 
(Cognitive Analysis and Statistical 
Methods for Advanced Computer Aided 
Translation) is just one of the activities in 
which Dr Michael Carl and his colleagues 
in Copenhagen are involved.

Their general mission is to establish how 
foreign language skills are best acquired 
and how language is used profitably in the 
globalised world. They also aim to establish 
how technology can be used to make 
language processes and the sharing of 
knowledge about language more efficient.

Background
Integration in Europe and, indeed, 
globalisation, increases interaction across 
borders. But while political borders become 
less significant, there is a danger that the 
world will remain fractured by linguistic 

boundaries. Addressing each individual in 
a language that s/he speaks - ideally his or 
her native language - requires a huge 
amount of translation work. There have 
been significant improvements in machine 
translation technology in the past decade, 
but most of this work is targeted towards 
bulk translation that falls short of the 
precision often needed.

The productivity of translators can 
undoubtedly be increased with computer-
aided tools. Translation memories are 
standard in the industry, but post-editing 
machine translation output is only slowly 
growing in use. The current integration of 
machine translation technology into 
translators’ work processes is often done 
in too simplistic a way, Dr Carl believes. It 
breaks their work practices, and hence it is 
widely resisted by translators.

Therefore the CASMACAT project is 
carrying out an in-depth study of 
translator behaviour to tailor the tools to 
the requirements of translators, and not 
the other way around.

The future
In the not-too-distant future computer-
assisted translation (CAT) systems will be 
developed, which put the translator in 
front of a computer screen on which a 
large number of translation options and 
translation resources will appear. The 
translator can then choose from the 
proposals, and compose, edit or maybe 
even speak a translation.

Translation tools have to better support 
humans when they produce translations by 
taking machine translation processes into 
account and investigate their interaction. 

Crossing 
Language 
Barriers

Linguistics

Language researchers in Denmark have made great strides towards improving quality, productivity and work 
practices in the translation industry. A project at the Copenhagen Business School is developing a web-based 
workbench for translators that will increase their productivity by addressing their needs for the right type of 
assistance at the right time



www.projectsmagazine.eu.com 79

Increasingly, questions will be produced 
and answered based on the technological 
possibilities and the suitability of CAT tools 
for the human translator.

The IBC
The Department of International Business 
Communication (IBC), which was recently 
founded by merging the Department 
of International Language Studies and 
Computational Linguistics (ISV) and the 
Department of International Culture and 
Communication (IKK) at Copenhagen 
Business School, is responsible for educating 
experts in language, translation, language 
teaching and language technology for 
companies, organisations and educational 
institutions. IBC actively contributes 
towards the debate on the importance of 
language and language processes for the 

Danish business community and Danish 
society in general.

The department is fostering dialogue 
with the business world, and learning 
about their challenges. Intercultural and 
interlingual communication is the 
department’s main priority: it is looking at 
challenges such as how to enable 
communication to include people with 
different cultural backgrounds – for 
instance, what may happen when a Danish 
company communicates with a Chinese 
company in English – a foreign language 
to both departments.

It gives special attention to issues faced 
by Danish small and medium enterprises, 
which need to reach out for business but do 
not have the same resources as large 
Danish companies to operate 
multiculturally, so their conditions for 

growth are challenged by cultural and 
linguistic barriers.

Dr Carl
Dr Carl has been involved in many natural 
language and machine translation 
projects. Since 2008 he is associate 
professor at the Copenhagen Business 
School where his work is very much 
focused on human translation processes. 
He says there is a huge potential and need 
for further research into how automatic 
systems can best complement human 
language capacities.

As well as CASMACAT, Dr Carl is 
member of a five-year WCRE (World-
Class Research Environment) – funded 
by the Copenhagen Business School – 
and the Centre for Research and 
Innovation in Translation and 

“This technology has substantially changed translation 
work, compared with 30 years ago when translators used 
typewriters, or, as is still common in India and China, 
where translators work with pencil and paper while 
typists type in the translations into the computer”
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At a glance
Project Information

Project Title: 
CASMACAT

Project Objective: 
The CASMACAT project will 
build the next generation 
translator’s workbench to 
improve productivity and quality 
in translation.

Based on insights gained from 
cognitive studies, new types of 
translation assistance will be 
developed and integrated into 
a workbench, consisting of an 
editor, a server, as well as analysis 
and visualization tools.

Project Duration and Timing: 
3 years, November 2011 to 
October 2014

Project Funding: 
EU - FP7

Project Partners: 
UEDIN, CBS, UPV, Celer

Contact
Main contact name: 
Michael Carl 

Tel: +45 3815 3321
Web: www.casmacat.eu/

Michael Carl

Translation Technology (CRITT) both of 
which have the mission to help businesses 
to address language problems efficiently 
through a deeper understanding of 
languages and its processes, language 
technology, and how they are used in 
commerce. The project and the centre 
focus on translation processes and 
translation systems.

Projects asked Dr Carl how technology 
has changed translation work over the 
years. “Tremendously. Translation in 
Europe is a 4 billion-euro industry, 
growing 7 per cent a year. Much of this 
can only be achieved with language 
technology, grammar and spell checker, 
translation memories, termbanks, 
collocation tools, web searches, etc.

“This technology has substantially 
changed translation work, as compared 
with 30 years ago when translators used 
typewriters, or, as is still common in 
India and China, where translators work 
with pencil and paper while typists type 
in the translations into the computer. In 
the West, a translator today is also a 
typist, a reviser, a layouter, and maybe 
even an editor.

In the future (or even now) s/he may also 
need to have some computer knowledge, 
and know how to set up a translation 
memory, load a termbank, etc.”

“There are business and domain-
specific terminologies, corporate 
languages and so on, which are different 
in different companies,” he says. “and 
technological solutions exist, such as 
termbanks, controlled languages, 
grammar and style checkers.

“The content of these tools has to be 
specified and populated by their users, 
but the same tools can be used in different 
environments, because there are terms 
and other language conventions in every 
domain. However, language technology 
solutions can only be deployed to the 
extent that language is predictable.”

How is Dr Carl helping the translation 
industry? “There is a huge potential and 
need for further research into how 
automatic systems can best complement 
human language capacities,” he says. 
“Within CASMACAT - and also as one of 
the goals of CRITT- we intend to build a 
database of translation process data and 
make it publicly available for other 
researchers very soon.

“This database will be initially filled 
with almost 500 translation sessions that 
we have collected over the past five years 
or so. We expect that more translation 

process data will be added, and that 
analysing the data will give further 
insights into how humans translate, 
and how they make use of the 
translation technology.

“We are interested in the behavioural 
differences of translators: classification 
of translation styles and translation 
preferences. This will put us into a 
position to develop differentiated and 
targeted translation aide to optimally 
support translators during the 
translation processes,” he says.

CASMACAT
CASMACAT, the language translation 
project that is developing the translators’ 
workbench, is a three-year EU Framework 
7 project which began in November 2011 
and finishes in October 2014.

Researchers on the project carry out 
cognitive studies of translator activity 
based on keyboard logging and eye 
tracking. They examine the data 
acquired to determine translator types 
and styles, and to build a cognitive 
model of the translation process. 
Working with these insights, they are 
developing new types of assistance for 
human translators and integrating them 
into a new workbench – which consists 
of an editor, an MT server and analysis 
and visualisation tools. The workbench 
is being designed in a modular fashion 
and can be combined with existing 
computer-aided translation tools.

CASMACAT is the first European 
project to bring together the leading 
groups spanning the whole range from 
cognitive modelling to statistical 
machine translation and computer-aided 
translation technology research and 
development, and finally deployment. 
The participants expect significant 
synergy from this effort.

Owing to the integration and co-
ordination of computer-aided translation 
technologies and the ambitious goals, 
the project budget is estimated to be 
around 3.3 million EUR with a requested 
funding of 2.5 million EUR.

The project will demonstrate the 
workbench’s effectiveness in extensive 
field tests of real-life practice of a 
translation agency. In addition, it will 
reach out to the wider language service 
industry and online volunteer 
translation platforms. The outcome of 
CASMACAT will be made available as 
open-source software to industry, 
academia, and to individual users.★
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As Hungary’s leading academic 
presence on the frontiers of scientific 
study and investigative scholarship, ELTE 
is taking bold steps to ensure it makes an 
indelible mark on the 21st century. 
Founded in 1675, the Budapest-based 
university boasts an illustrious heritage, 
and, to date, has produced a striking 
number of alumni who have achieved 
renown in their chosen fields. 

Amongst them are the nation’s current 
Prime Minister, Viktor Orbán, and several 
influential Nobel Prize winners, including 
János Harsányi, garlanded for his 
contribution to economics in 1994. 
Frequently ranked within the world’s top 
400 institutions, ELTE’s intent to sustain 
eminence in the scientific world is explicit 
in its mission statement. Pledging “to 
preserve and enrich national and 
universal culture, to cultivate science and 
to pass on academic knowledge, as well as 
to shape and satisfy the real, long-term 
needs of Hungarian society and of 
mankind”, innovation is placed at the core 
of its ethos.

It’s an ambition which has been given 
impetus by the Hungarian national 
government and EU, who have recognised 
the university’s excellent agency within 
their New Hungary Development Plan. As 
part of this extensive scheme, three 
billion Hungarian Forints (over 10 million 
euros) have been granted to the university, 
facilitating its participation in the 
underlying Social Renewal Operative 
Programme. Between 2007-2013, ELTE 
has a significant role to play in this 
elaborate vision, which proposes to 
implement measures that will affect the 
whole population, using the most relevant 
infrastructure available.  

Titled “European-scaled Footsteps 
Towards Knowledge, ELTE” the main goal 
of this intervention is to reinforce the 
university’s international competitiveness. 
In this respect, staff can already access an 
important bridge-head to the international 

academic community, with the institution 
having obtained membership of the 
European University Association (EUA), 
and utilising ‘EURAXESS – Researchers 
in Motion,’ an international web portal 
that encourages mobility amongst the 
world research diaspora. ELTE’s 
contribution on this stage will be 
substantially reinforced by improving the 
quality of education, and strength of 
research it offers. Refining the logistical 
effectiveness of the organisation, and 
improving the abilities of its staff and 
students, will also play an important part. 
Although this stimulus has diversified the 
university’s project, the investment has 

also allowed it to maintain an ongoing 
commitment to the pursuit of knowledge 
across a broad swathe of subjects, or 
universitas scientiarum.

A vast facility, attended by some 30,000 
students, ELTE possesses top-flight 
facilities that will be fully exploited to 
help it rival global comparators. Divided 
into eight faculties: Science, Informatics, 
Law and Political Sciences, Humanities, 
Social Sciences, Education and 
Psychology, Elementary and Nursery 
School Teacher Training, and Faculty of 
Special Education.  Amongst its array of 
extensive resources are the von Kármán 
Laboratory for Environmental Flows, 

Support Actions

Universities are no longer only perceived as places of knowledge, but also as engines for social and 
technological transformation. To fulfil this potential, the EU and Hungarian state have sponsored an ambitious 
programme at the nation’s prime research institution, Eötvös Loránd University (ELTE). Encouraging pioneering 
R&D, the initiative thrives on multi-disciplinary inspiration

Stimulating innovation within 
Hungary’s leading research university

Pattern-based drug design
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At a glance
Project Information

Project Title: 
ELTE: European-scaled Footsteps 
Towards Knowledge

Project Objective: 
Our project is dedicated to 
strengthening the international 
competitiveness of the Eötvös Loránd 
University through improving the 
educational and research areas. 
Establishment of first-class facilities 
and laboratories, implementation 
and provision of all possible 
technical resources are expected to 
result in significant development 
in the university’s excellence. The 
project has paid particular attention 
to integrating ELTE’s research in 
international fields with other 
universities

Project Duration and Timing: 
2 years, June 2010 to August 2012

Project Funding: 
3 billion HUF, granted by the 
European Union and co-financed by 
the European Social Fund

A biologist and associate 
professor at Eötvös Loránd 
University Budapest, and 
doctor of the Hungarian 

Academy of Sciences. Andras 
obtained a certificate of the EMBO Lab 
Management Course in 2005. He was 
granted by several international funds 
(Wellcome Trust IRDA, EMBO and EMBO/
HHMI grants) and he is the scientific leader 
of several national innovation consortia. 
In 2008 he obtained the EU FP7 Ideas ERC 
Starting Grant.

András Málnási-Csizmadia

Contact
Main contact name: 
András Málnási-Csizmadia, PhD

Tel: +36-1-372-2500 ext. 8780
Email: malna@elte.hu
Web: www.malnalab.hu

which demonstrates hydro-dynamic 
environmental processes, and the 
Laboratory of Structural Chemistry and 
Biology, which scrutinises the makeup of 
biological macromolecules, using NMR 
spectroscopy and X-ray crystallography.

By encouraging the different schools to 
collaborate, fertile, interdisciplinary 
partnerships have been initiated. 
Employing 700 researchers in five sub-
projects, this integrative policy divides 
the talent pool into groups conducting 
overlapping sub-projects. These will 
pursue cutting-edge investigative work, 
whilst also considering potential 
industrial applications for new 
discoveries. This adheres to another 
important tenet of the Social Renewal 
Operative Programme, which pledges “to 
establish the HR and organisational 
conditions necessary for the enlargement 
of higher education’s Research and 
Development capacities, in the interest of 
institutional cooperation with 
businesses.” 

Participants who have joined the 
venture are toasting its success. “There 
have been a number of leading 
discoveries made within the university’s 
contribution to the programme,” explains 
András Málnási-Csizmadia, a sub-
project leader. “These have enriched our 
knowledge and, indeed, some of them 
have resulted in direct economic 
utilisation initiatives, with extremely 
promising potential. “Yet,” he adds, “it is 
important not to forget that the major 
aim of the project, undertaken across 18 
research groups, was to acquaint 
scientists researching different areas 
with each other, and for them to 
collectively benefit from their mutual 
expertise and ingenuity.

“To allow this, we have established a 
platform, from which we can introduce 
discoveries, concepts and academic 
work,” continues Málnási-Csizmadia. 
This pluralistic approach has resulted in 

an impressive number of studies, 
assembled under topics such as “Large 
Systems in the Natural Sciences and 
Their Computer Simulations”. Eighteen 
groups explore this subject, approaching 
it from contrasting dimensions – ranging 
from the microscopic to the vast coldness 
of space. Other themes covered by the 
study included communication paths in 
DNA binding proteins, the formation of 
metabolic networks and the structural 
background of proteins.

Grouping individuals from academic 
schools of thought and combining their 
expertise has proven invaluable to the 
fertile development of ideas. To 
overcome some of these boundaries, it 
was essential to first create an amicable 
working environment in which 
collaboration could flourish. “It is very 
important that we get to know each 
other personally, which helps us to learn 
directly from our distinguished 
colleagues at the highest level,” explains 
András Málnási-Csizmadia, whose own 
background lies in bio-chemistry, a 
subject in which he currently holds post 
as an Associate Professor at ELTE. “This 
has enabled us to attain awareness of 
the latest developments and findings 
within a number of different disciplines, 
which has helped to inform new 
perspectives. Throughout the duration 
of the project, these relationships have 
frequently led to hitherto unanticipated 
research initiatives.” 

The experience, he hopes, has been an 
instructive lesson for the university – 
which should inform future practice. “I 
hope that these processes will survive in 
the long-term,” he says. Footsteps 
Toward Knowledge has set the University 
on a trailblazing route, which, it 
forecasts, will productively consolidate 
the renowned personnel and assets 
under its supervision. 

As academia splinters into new 
specialisms and niches, refusing to 
compartmentalise knowledge and 
experience may yet be the key to 
pioneering the radical new systems and 
techniques that, unexpectedly, lead to 
widely applicable breakthroughs. “This 
is very important,” Málnási-Csizmadia 
notes of his ELTE experiences. 
“Recognising and understanding each 
others’ excellence has enhanced our 
achievements, and strengthens our 
feeling of belonging to the academic 
community, both within Hungary, and at 
the foremost international levels.”★

“It is very important that 
we get to know each other 
personally, which helps us 
to directly learn from our 
distinguished colleagues 
at the highest level”
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Getting research 
on the right track

The role of consultancy firms in the modern world of R&D is an intriguing one. Many project coordinators 
swear by them and would find it hard to imagine coordinating their work without them, whereas there are 
others who, perhaps through a bad experience, have questioned whether they are necessary to the process and 
worth their fee. We spoke to Marie-Laure Muiras of NOVAMEN, and a few of its clients, to try and shed light 
on how and why consultancy firms can be useful

NOVAMEN, a member of the ACIES Consulting 
Group, specialises in collaborative research 
management, accompanying private and public 
stakeholders in European research in the strategic 
and operational management of their collaborative 
research projects, with a particular focus on 
European Union Framework Projects.

“We are a consultancy firm in the field of 
collaborative research that assists people who are 
engaged in research and development,” explains 
Marie-Laure Muiras, Director for Collaborative 
Programmes at NOVAMEN. “We help them with the 
structuring and design of their research proposal 
and then help to find funding for their research.

“I often see our working relationship with our 
clients as being similar to that of an editor to a 
writer. We have people coming to us with their raw 
inspiration and ideas, but sometimes these ideas 
need refining, and so with our years of experience 
we can make this happen and really help turn an 
idea into a fully viable project. 

“Over the last 20 years that I have been involved in 
R&D organisation as a scientist then as a Consultant, 
I have seen the value that consultancy professionals 
such as ourselves can bring to large undertakings in 
European programmes such as the FP7. However, 
there still remains a very mixed perception of 
whether or not consultancy firms should be used 

Support Actions
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among researchers. For whatever reasons this may 
be, my opinion is that it is counterproductive to not 
even consider the option of working with professionals 
when setting out in these activities.”

NOVAMEN has developed in-depth expertise in 
strategic and operational management of joint 
research programmes, with over 150 projects 
submitted to date to European funding programmes. 
“Our records show that clients working with us in 
health-related subjects in particular, have four times 
higher a chance of getting funded”, says Muiras. 
“This cannot be overlooked as a return on their 
investment, don’t you think?” 

The process
NOVAMEN offers to European research institutes 
and industrial groups a set of services that meet 
each client’s specific needs. This includes the 
identification of collaborative research projects, 
clients’ R&D activities and project portfolios, 
proposal building that complies with the 
requirements of various funding bodies, as well as 
management – both strategic and operational – of 
cross-thematic, multinational and multicultural 
research programmes. 

The consultancy firm is able to provide support to 
coordinators at all stages of the process of running a 
project. Initially, a proposal must be created to submit 
to the EU or other funding body, and this is often 
where people seek help. 

“Typically, the project coordinator will be a scientist 
either from industry or in an academic capacity,” says 
Muiras, “and thus they will often come to us for 
advice on putting together a proposal or even the 
consortium to build for that purpose. We work with 
people with very different levels of experience. Some 
of them will have been project coordinators before, 
will have identified the call they are aiming at and 
will only require minimal support at this early stage 
of the preparation phase. But others will be organising 
a project for the first time and will need a lot more 
guidance from us.”

At this point, a team of suitable consultants will 
be assembled who will then begin work with the 
coordinator and other partners. This will involve 
conference calls, face-to-face meetings and all 

NOVAMEN, member of ACIES Consulting 
Group, specialises in the strategy and 
operational implementation of collaborative 
research, to make possible innovation, new 
commercial activity, business growth and 
economic development.  With 12 years of 
experience working with academia, industry 
and SMEs to achieve these goals, NOVAMEN 
applies a collaborative and tailored approach 
to help you optimise your innovation strategy 
and speed up R&D outputs.

Our team:
15 consultants passionate about research and 
innovation.  We are committed to delivering 
success on behalf of the organisation 
and people for whom we work.  Our 
multidisciplinary backgounds and experience 
of diverse environments enable us to deliver 
fresh thinking and effective solutions.

Performance indicators: 
• 150 projects submitted
• 15 projects managed at any time
•  Funding success rate 3 times higher than the 

European average across FP7

Our services: 
• Proposal preparation
• Project negotiation
• Project management

About Novamen

At A glAnce

Main contact: 

Marie-Laure Muiras, MBA PhD
Tel: +33 (0)4.26.23.23.80
Email: contact@novamen.eu
Web: www.novamen.eu

other manners of communication to ensure that 
all parties involved are united and involved in the 
push towards reaching the optimum design and 
definition of the proposal. 

“We aim to guide our clients towards a greater 
understanding of what is required from a call 
proposal,” says Muiras, “because as well as it being 
a lot of work, we also need to provide the sort of 
intangible information that only comes from years 
of experience in working on these submissions. In 
our company, you are only considered a consultant 
if you have some experience in the world of R&D, be 
it academic or industrial and I think that this is 
necessary to make a consultancy firm worth 
working with.”

Proposals to the EC are notoriously difficult and 
time-consuming to put together, and so NOVAMEN “The consultants have 

seen it all before, and 
know exactly what has 
to be done to meet the 
EC’s criteria for funding 

R&D projects”
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Professor Bert groen of the Department of 
Pediatrics/Laboratory Medicine at the University 
Hospital of Groningen, sought help from 
NOVAMEN for his project RESOLVE, which aims 
to resolve the underlying mechanisms causing 
morbidity in the Metabolic Syndrome using a 
Systems Biology approach.

“When you submit a project to the European 
Commission, the scientific information that you 
give is dwarfed in comparison with the rest of the 
details that you are required to provide. Every 
detail regarding how you will be managing your 
project, the ethical side of things and more has to 
be described very precisely, and so for someone 
like me who has very little background in this and 
does not know the rules of the EC it can become 
very complex!

“NOVAMEN was very active in the preparatory stage 
in making sure that we understood everything 
that was required from us, and also carried out an 
evaluation of the readability of the proposal once 
we had finished our first draft. The experience that 
they brought with them was invaluable. 

Case Study

“We are now at the negotiation stage of the 
process in which we have to reevaluate what 
we have submitted to the EC in accordance 
with their comments on our initial proposal, 
and again it seems rather impenetrable to 
someone who has not done it before. The 
consultants however have seen it all before, 
and know exactly what has to be done to 
meet the EC’s criteria.

“We have very limited time working here at 
the hospital, and cannot afford to spend our 
whole time endlessly rewriting our proposal, 
and so without the extra manpower and the 
knowledge that these consultants bring with 
them, I do not think it would have been possible 
to have got our project off the ground.”

“NOVAMEN was very active 
in the preparatory stage 
in making sure that we 
understood everything that 
was required from us”

“Our records show that 
clients working with 
us in health-related 
subjects in particular, 
have  four times higher 
a chance of  
getting funded”
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offers a lot of support in terms of gathering the 
necessary information to make the proposal 
successful. “We will often have to contact many 
different partners, remind them of deadlines, and set 
up a detailed action plan in order to gather the 
information that is needed. This can often be one of 
the hardest tasks, and it takes a huge combined effort 
from both us and the coordinator to get this done.

“In addition, we will always make sure to 
question everyone involved throughout the 
process to make sure that we make the proposal as 
clear as possible. Our work centres on co-
production with the coordinator and 
communication; if you are able to write down a 
technically very difficult idea in a way that is easy 
to understand, you instantly increase the chances 
of that idea being funded, because they will agree 
with you that it is interesting and worth funding. 
Researchers focus on their scientific area and 
often assume that if the science is good, then, it is 
good enough. Actually, writing a good proposal 
from the scientific point of view is far from good 
enough. It is all about winning over the evaluators 
to your side but not just on good science.  Be sure 
that panels of evaluators will be briefed by the EC 
to scrutinise proposals for excellence in science 
but also, feasibility of the work plan, coherence 
and complementarity of partners, justification of 
resources and, last but not least, return on the 
public investment.”

After a proposal has been submitted, the next 
stage of the process is the negotiations. “At this 
point, it is less about the science and more about 
ironing out details with the EC and making sure 
that all of the requested information is correct,” 
explains Muiras. “Sometimes they may decide that 
you need to reduce the size of the project, or they 
may even ask you to merge your work with another 
similar project. We act as intermediaries at this 
stage, and just try to ensure that everything runs 
smoothly and that all sides are happy.”

NOVAMEN will often continue to work alongside 
the project coordinator to make sure that the 
project runs smoothly. “At this point, we will take 
a more traditional project management and 
administrative role, but our experience with the 
EC still comes into play. We have experts in law, 
finances, science and many other fields, and they 
can all chip in when needed.”

For many of those running research projects in 
Europe, the hardest step of the process will have 
been having that moment of inspiration needed to 
give shape to  the original idea. However, there is 
still a huge gulf between moulding an idea at its 
embryonic stage to having a fully-fledged project 
up and running. This is another area in which a 
consultancy firm can be of real use.

“What we can bring to our clients is not only our 
knowledge of the funding bodies such as the FP7, 
but also our experience in having seen so many of 
these projects pass through successfully,” says 

Loic Courtot, a senior consultant at NOVAMEN. 
“People will often come to us with a very rough 
idea of what they want to do. We are able to help 
them develop and design this idea with an eye to 
how it will need to be presented when it is 
submitted, and with the knowledge of what has 
been successful for other projects in the past.”

The process of working with an experienced 
consultant is something that should not be 
underestimated. Having the right person to 
bounce ideas off can help to not only refine the 
structure of a project, but can also lead to the 
development of exciting and original angles on 
the initial idea. “Due to the fact that all of our 
consultants are well qualified in their particular 
areas of expertise, clients feel comfortable in 
accepting ideas from us and working 
collaboratively to reach the optimum focus for a 
project,” says Courtot.

In the end, it is each individual’s choice as to 
whether they seek the services of a consultancy 
firm, and of course this decision will sometimes 
be as much a financial one as it is anything else. 
It would seem, however, that in terms of getting 
the most out of an idea and ensuring that it 
flourishes in to a well designed and successful 
proposal, working with consultants is certainly a 
good place to start.  ★

““““Case Study

Professor Judith Breuer of the MCR-UCL Centre for Molecular Virology, 
worked together with NOVAMEN to submit her first EU project application.

“Our project is an FP7 project to develop novel diagnostic methodologies 
for pathogens. We have a method that we developed to sequence 
pathogen genomes directly from clinical material. This allows us to look 
at any pathogen in a single sample, and to extract sufficient pathogen 
nucleic acid and enrich it enough to generate full pathogen genomes. 
This has the potential to be an important diagnostic tool.

“NOVAMEN guided us through the whole process of applying for the 
grant, and told us how it should be written and presented. Their deep 
understanding of the ins and outs of the EU and what is necessary to 
secure grant funding allowed them to take responsibility for pulling 
together all of the aspects that we needed to know in order to submit a 
successful grant application.

“There is not a lot of support available for this process, and so we 
would have been rather stuck without their help. I had never personally 
coordinated an EU grant before, and it is very different to applying for 
grants from national funding bodies, so it was great to have NOVAMEN 
on board to walk us through the process.

“This is not to say that they totally took control. It was certainly essential 
that I articulated what I wanted properly to them, and it was very much a 
two-way process between us that helped us to create the finished article.

“Overall, I was very impressed by their professionalism and I really 
appreciated the experience that their consultants brought to the table.”

“In addition,  
we will always 
make sure to 

question 
everyone 
involved 

throughout the 
process to make 

sure that we 
make the 

proposal as 
clear as 
possible”
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The BIOBIO project provides the 
wherewithal to measure biodiversity 
across European farms and assess the 
impact of farming techniques on 
farmland biodiversity. 

Farmland covers almost half of all 
European land (210 million hectares), 
and around 50 per cent of all European 
species depend on agricultural habitats.  
To evaluate the impact of different 
farming systems, we must first assess the 
status of farmland biodiversity. “Policy-
makers need to understand the current 
state of affairs because agricultural 
policies affect farming practices and 
thereby impact directly on wildlife. Agri-
environmental schemes try to stabilise 
biodiversity, by imposing crop 
requirements, for example. The EU 
currently debates on the ‘Greening of the 
CAP’ (Common Agricultural Policy), but 
this is not very specific,” says Dr Herzog 
of the Agroscope Research Station in 
Zurich, the BIOBIO project coordinator.

“It’s well known that certain farming 
techniques that use excessive nutrient 
inputs tend to reduce biodiversity, but we 
still lack a broader knowledge of 
biodiversity and how to preserve it,” he 
continues. 

Successful agriculture and healthy 
biodiversity are crucially interdependent. 
But what do we actually know about 
farmland biodiversity? Only very few 
countries actually engage in substantial 
biodiversity monitoring, such as 
Switzerland and the UK, and often only a 
few indicators are measured.

The 2020 Aichi goals for stabilising 
biodiversity were set in 2010 at the 
Biodiversity Countdown conference in 
Japan. At that Conference, countries 
reported on progress made towards the 
goals formulated for 2010. “There was so 
little data that governments had to 
report that they either didn’t know or 
didn’t reach these goals,” Herzog sighs. 
“We need to remedy the fact that there is 

currently so little knowledge and 
improve the potential of agri-
environmental schemes to stabilise and 
preserve biodiversity.”

BIOBIO aspires to represent farmland 
biodiversity as a whole. Its aim? “To 
identify a much broader set of indicators, 
which are scientifically sound, 
applicable across Europe and of interest 
to stakeholders,” says Dr Herzog. The 
research team, comprising specialists in 
various areas including farm 
management, species diversity, genetic 
diversity and habitat mapping, has been 
developing the monitoring system since 
2009. 

“Starting with a literature review and 
identifying hundreds of possible 
indicators, we worked closely with an 
advisory board of 20 stakeholders from 
conservation NGOs, farmer organisations, 
regional and European administrators, 
consumer organisations,” says Dr Herzog. 
“Stakeholders helped with the initial 

Agriculture

Biodiversity: bridging the gap 
for European agriculture

★

Sampling spiders with a modified leaf blower (left) and bees with the traditional sweep net (right) 

Biodiversity is, by nature, a highly complex set of interdependent systems. It is also a natural 
resource that is critical to the wellbeing of humankind – and the fact that we understand it so little 
makes it all the more difficult to handle. Dr Felix Herzog and a research consortium of 16 
partners from 14 countries are bridging the knowledge gap, with the first set of generic 
biodiversity indicators that are applicable across the different agricultural contexts of Europe
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selection of potential indicators, ranked 
candidate indicators by preference, and 
vetted the final indicator set. We tested 
approximately 50 candidate indicators in 
195 farms across the 12 case study regions. 
Case study regions were spread between 
Spain and Norway, Wales and Bulgaria. We 
retained a core set of 23 indicators, which 
cover the three main components of 
biodiversity, as well as farm management 
practices.”

Species were selected for their limited 
mobility, which strengthens the link to the 
farm, and because they cover all the major 
ecological functions: primary producers 
(vascular plants), pollinators (bees), 
predators (spiders), and detritivores 
(earthworms).

The measurement of genetic diversity 
was restricted to information obtained from 
interviews with farmers. Researchers were 
limited to this coarse method because it 
would be prohibitively expensive to carry 
out precise molecular analysis. “This is an Almost half of the indicators are based on information obtained from the farmers.
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Habitat richness

Habitat diversity

Average size of habitat patches on farm

Length of linear elements

Crop richness

Percentage of farmland with shrubs

Tree cover

Percentage of semi-natural habitats

Vascular plants 

Wild bees and bumblebees 

Spiders 

Earthworms 

Number and amount of different breeds 

Number and amount of different varieties 

Origin of crops

Total direct and indirect energy input

Intensification/Extensification 

Area on which mineral N-fertiliser is used

Total nitrogen input

Field operations

Pesticide use

Average stocking rate

Grazing intensity

Field crops & 
horticulture 

Specialist  
grazing livestock

Mixed crops  
- livestock

Permanent crops
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BIOBIO indicator set and applicability to major farm types
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area where a lot of research is needed but 
technology is evolving very rapidly. Still, 
it may be another generation before the 
technology becomes accessible at the 
level required to make a molecular 
analysis cost-effective,” muses Herzog.

“The difficult part is classifying the 
different areas of each farm into ‘semi-
natural’ and ‘intensively managed’. It 
means making an expert judgment of 
something that is never clear-cut, but 
must be classified into black and white,” 
he says.

The primary conclusion is that semi-
natural habitats – areas of farms that are 
not managed for production purposes – 
are of huge importance. Though there are 
also species that occur only in production 
zones, between 20-80 per cent of species 
depend on semi-natural habitats. “This 
has been shown in many localised case 
studies before but we have come up with a 
generic definition of a semi-natural 
habitat and applied it across all the 
regions, meaning we can generalise for 
the first time,” Herzog enthuses.

From the semi-arid terraces of Spanish 
olive plantations to the rain-drenched 
hills of a Welsh sheep farm, agricultural 
land in Europe covers a vast range of very 
different conditions. “The relationship 
between farm management practice 
indicators and their effects on biodiversity 
also differs hugely between farm types 
and regions. We found surprisingly little 
consistency across Europe in this 
relationship,” says Dr Herzog. 

“Farmers aren’t always on good terms 
with the environmental agenda”, he 
chuckles. “But if it’s managed properly, 
maintaining enough semi-natural 
habitats, then farming can actually 
provide a further service – the 
preservation of biodiversity.” 

So what does the project have to offer 
now? A tried and tested sampling design 
– and a proposal for the European 
Commission.  Dr Herzog explains, “We 
propose that 0.25 per cent of the CAP 
budget is allocated to monitor biodiversity 
in 50,000 farms across Europe, which will 
give a much clearer picture of where 
Europe stands with farmland biodiversity. 
And the information gathered would 
provide much firmer ground for the next 
round of agricultural policy-making 
towards the Aichi 2020 biodiversity 
goals,” he concludes. “We have the tools 
ready to go; we know how to use them to 
measure biodiversity – and as one of the 
most complex and irreplaceable natural 
resources in existence, it deserves all the 
attention we can give it.”  ★ 

Felix Herzog, PhD is an agronomist 
and landscape ecologist. He has 
worked in Africa, Germany and 
Switzerland. At Agroscope he leads 
the research group on Agricultural 
Landscapes and Biodiversity. 
His research aims at reconciling 
productive agriculture with the 
maintenance of natural resources.  

Felix Herzog

Strictly standardized methods are key for obtaining reliable indicator values.
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