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I_COST: Effective networking for European scientists

COST is one of the longest-running Euro-
pean instruments supporting co-operation
among scientists and researchers across
Europe. Set up in 1971 by 19 countries
together with the European Communities
(which had only six Member States at the
time), COST now has 34 member countries,
spanning the whole of Europe.

Rather than funding research itself, COST
brings together research teams in different
countries working on specific topics, sup-
porting networking, conferences, short-
term scientific exchanges and publications.
Every year, with a budget of some €12 mil-
lion, COST contributes to research activities
with a value of more than 100 times that
amount, bringing together tens of thou-
sands of researchers from all over Europe.
One of COST's greatest strengths is its flexi-
bility: there are no set areas for co-operation,
so scientists themselves put forward propos-
als for COST Actions (bottom-up principle).
Only five member countries need to partici-
pate, although in some Actions research

teams from three to five times that number
are involved. And participation is not limit-
ed to member countries: COST Actions are
essentially open and scientists may co-oper-
ate with teams from anywhere in the world
(a la carte co-operation).

In recent years, the European Commission
has promoted the development of a
European Research Area (ERA), where
national frontiers are opened up, scientists
can move around freely and exchange
ideas, and research activities are no longer
fenced in by differing national policies. It
is “a framework within which national and
regional governments can co-ordinate
their research policies and integrate their
activities”, according to EU Research
Commissioner, Philippe Busquin. “I am
convinced that COST has the potential to
make a strong contribution,” he adds. The
dream behind ERA is to foster European-
level networks bringing together the best
European scientists, working in close
contact, spurring each other on to world-

beating results. And, of course, these results
need to be taken up by European com-
panies, to introduce new ideas, products
and processes to improve European com-
petitiveness in the global market place.
Developing stronger co-operation amongst
European scientists is paramount to build-
ing the European Research Area. COST has
pioneered this approach, and its value is
demonstrated in the enthusiasm and com-
mitment of researchers: participating in a
COST Action requires time and resources,
but does not bring additional funding for
their research. The fact that some of
Europe’s best scientists are involved in
COST surely demonstrates its benefits. “I
have heard it said on many occasions that
if COST did not exist it would have to be
invented,” says Gosta Diehl, who chairs
the COST Committee of Senior Officials.
Currently there are close to 200 COST
Actions under way. This brochure presents
a selection of Actions across the range of
domains.
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I_COST facilitates co-operation between national

research activities

cience thrives on interaction between colleagues spurring
Seach other on. Theories and ideas need to be tested
against the best in the field if they are to be accepted. In many
European countries, the size of the scientific community
inevitably means that contacts need to be made across fron-
tiers. Also, many research tasks address problems with a
European dimension. The more opportunities European scien-
tists have to interact — both formally and informa]ly — with their
colleagues, the faster new results may be reliably verified. That
means promoting co-operation, lowering the fences a:ound
national research projects, and ensuring that researchers are
better informed of activities across Europe. COST provides a
mechanism for scientists to work closely with their counterparts

in other countries. With representatives of 34 member coun- i

g=regularly,

tries — and lIsrael as a co-operating state — meetin
either at official level or in specific technical dome
presents widespread opportunities for fostering co-ope
Europe and beyo e .
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Stretching your horizons

If you work all week, you like to make
plans for your weekends. Today’s medium-
range weather forecasting techniques
mean you can already start planning for
the next weekend on a Monday. And if it is
important to the individual, imagine how
important accurate forecasts are to farmers,
whose decision on when to sow or harvest
a crop is vital to their livelihood, to hydrolo-
gists monitoring flood defences, or even to
highway authorities which need to plan
snow-clearing to keep traffic moving.

A series of COST Actions have played a
major role in improving weather forecast
accuracy in Europe. “Meteorology, by its
very nature, does not respect national fron-
tiers,” says Professor Chris Collier of the
University of Salford’s School of Environ-
ment and Life Sciences, who chaired two
Actions in this field. “COST succeeded in
bringing together meteorologists from
across Europe - researchers from both uni-
versity and meteorological offices. It has
helped raise awareness of the need for co-
operation and interaction.”

European forecasting centre

Collier believes COST’s greatest achieve-
ment in meteorology has been the creation
of the European Centre for Medium-range
Weather Forecasts (ECMWF). Based in
Berkshire, outside London, the Centre

receives data from across Europe, and is a
world leader in weather prediction model-
ling. In 20 years, the Centre has been able
to extend the quality, i.e. reliability, of fore-
casts from two to six days in advance, and
hence the ability to know with much
greater certainty what the weather will be
like next weekend.

The use of radar is now firmly established
across Europe to monitor cloud move-
ment, and therefore precipitation. Radar
images showing the movement of clouds
across Europe, in both recent and future
days, are commonly seen on television
weather forecast bulletins. Three COST
Actions, running in series since the mid-
1970s, have led the development of radar
forecasting techniques. “When we started
looking at radar applications within COST
in the early 1970s, there was only one
meteorological radar in use in Europe,”
says Collier. “By 1991, after 15 years of
COST work, there were over 100 in opera-
tion.”

Networking radar systems

The first of these three COST Actions
focused on demonstrating the feasibility of
bringing together the different national
plans for radar systems into a coherent net-
work. Much of the work was on developing
common standards and interoperable sys-

© Eumetsat

tems. “European radar manufacturers
played a significant role at that stage,”
Collier recalls. “This COST Action was very
successful in bringing researchers and
industry together, and I believe it made
European manufacturers more competitive
on the world market.”

The subsequent COST Actions refined and
extended the network, as well as improv-
ing modelling capabilities — which are vital
for making accurate predictions from the
data obtained with radar. Today, work in
meteorology Actions continues, looking at
more advanced technologies and predic-
tion methods to provide Europeans with
ever more accurate weather forecasts.
“COST certainly speeded up our work,” says
Collier, “through encouraging interaction
between people across Europe approaching
the subject in different ways.”

sea level

Monitoring

Closely related to meteorology, rising
sea levels are a major concern in Europe
whose many coastal communities are at
risk from the threat of global warming.
COST researchers working in the ocean-
ography field have set up a network to
monitor the sea level around the
European coastline. By working together,
these teams are able to benefit more
rapidly from the introduction of the lat-

est technologies and the sharing of new

techniques, to ensure European efforts

to combat the rise in sea level are as well

informed as possible.

as
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COST supports intergovernmental contact

for policy-making

overnment policies often require significant scientific or

technical work, but policy-makers need to be in close
contact with researchers, as well as the beneficiaries of such
policies, to avoid the risk of an outcome which suits nobody
and takes longer to achieve. This need for contact is multiplied
when the scale of the problem requires European-level action
to find solutions. As an intergovernmental instrument, COST
provides a mechanism which encourages the relevant govern-
ment officials to work directly with researchers, industry and
consumers, and facilitates these contacts. Each party can then
contribute throughout the work, allowing common under-
standings and joint goals to develop more quickly. This type of
co-operation has become a prerequisite for effective and suc-
cessful policy-making and implementation.
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A step up

Citizens must make more journeys on pub-
lic transport, instead of in private cars, if
urban areas are to be freed of congestion
and the resultant pollution. But for a huge
proportion of the EU population - those
with permanent or temporary mobility
impairment - traditional public transport
vehicles are not easily accessible. This
group can amount to as many as 40% of
EU citizens, taking in elderly and disabled
people, as well as those with injuries, with
babies in prams, or even carrying bulky
luggage or parcels.

Increasing public transport use requires
that vehicles and stations are made more
accessible and attractive to these groups. In
some cases their alternative will be the car,
but many have no alternative to public
transport. Increasing the participation of
these disadvantaged groups in society is a
key political priority, and improving the
provision of transport is crucial in achiev-
ing it.

Urban transport

Low-floor buses are now a common sight
in European cities, and it was a COST
Action which did much to set the stand-
ards. “In the transport field, a unilateral
approach is neither efficient nor effective,”

[

£

-
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says Ad van Herk of the Dutch Ministry of
Transport. “Working within COST allowed
us to bring together not just the govern-
ments, but also manufacturers and passen-
ger organisations. Public transport vehicles
are produced by a limited number of manu-
facturers and they often operate across bor-
ders, so international co-operation makes
sense.”

In this sector, COST work focused on iden-
tifying examples of good practice from
around Europe and the world. The teams
involved developed a set of common stand-
ards for low-floor urban buses. Whilst these
standards have been published they are
voluntary only. Nevertheless, van Herk
believes they are both influential and wide-
ly followed. “In the Netherlands we used
them as the basis for our own national

standards, which will apply to all orders for
new buses throughout the country.” These
standards now form the basis of an EU
Directive.

Going further

The success of COST work on low-floor
buses — with the majority of new buses pro-
duced in COST member countries now of
the low-floor design — prompted its exten-
sion to other forms of public transport.
Heavy rail was the next to be addressed by
a COST Action. Here the focus was as much
on station accessibility as on trains, and
since the modification of existing infra-
structure without major disruption to pas-
sengers is very complex, its results have
taken longer to be implemented. But new
stations are now being designed to accom-
modate the needs of disabled passengers.
The third COST Action in this area, chaired
by van Herk, seeks to extend the accessibil-
ity now seen in urban buses to long-distance
coaches. This market is particularly signifi-
cant for those with lower incomes, as it is
often the cheapest mode for long-distance
travel. The technical work needed to
convert coaches is more complex than for
urban buses, but COST work is now under
way to identify solutions.

pedestrians

for
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In recent years, city centres have be-
come more pedestrian friendly. But fur-
ther out, in suburban areas, car use con-
tinues to grow, as many citizens feel
insecure walking or are too attached to
the comfort of the car, even for the
shortest of journeys. The urban motor-
way, designed to speed traffic through
built-up areas, is the worst offender, but
in too many suburban areas, attractive-
ness and convenience for pedestrians
are not taken into account by planners.

A recent COST Action, involving min-
istries, local policy-makers and research

institutes, set out to spread examples of
good planning across Europe, to help
develop a systematic approach to urban
quality for pedestrians.

a7
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I_COST co-operation is multidisciplinary

n today’s Europe, national frontiers are becoming less signifi-
Icant. At the same time, the boundaries between scientific
disciplines are becoming more and more fluid and, in many
areas, crossover is common. The nature of scientific problems
often requires a multidisciplinary approach, but in too many
cases there is a lack of contact and understanding between the
disciplines involved which slows down the work required.
COST has long supported interdisciplinary contacts, and its
flexible structure makes it well suited to doing so. By support-

ing only the co-operation between research teams with their
own funding, COST avoids many of the difficulties that would
arise in trying to set up a single project bringing together the
different disciplines. And since it is easy to join a COST Action
already under way, new research teams in differe_ll"\_t d16c'ip|in_eg b
can come in to pick up new challenges identified'{rt'gl:’ﬁ_@is'é'

Ty

!

the only European:inst "

of its work. In. many cases, COS
ment open to niulq%plinary g
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Great oaks from little acorns

A generic life-cycle assessment (LCA)
methodology was first developed in the
early 1990s under the auspices of the
International Organisation for Standard-
isation (ISO), as a way of evaluating and
comparing the total environmental
impacts of products. “From our point of
view, the trouble was that it concentrated
on industrial processes,” says Professor
Arno Frithwald, of the Institute of Wood
Physics at the University of Hamburg.

Cross-cutting

The aim of the COST Action led by
Frithwald was to develop and test an LCA
methodology for the forestry and timber
products sector. Here, raw materials and
end-of-life aspects, not thoroughly dealt
with by the ISO scheme, are crucial. “Take
a piece of furniture. Life-cycle assessment
has to cover everything from the prepar-
ation of the site for planting, through the
harvesting and processing of the timber
and the construction and use of the final
product, to its final disposal or recycling,”
Frithwald explains. A multidisciplinary
approach was essential. “We wanted to
spread the use of LCAs beyond the research
community to the forestry and manufac-

turing sectors, and to equip LCA practi-
tioners with specific tools for the forest—
wood supply chain, which had never been
addressed before.”

By the time the four-year Action came to
an end in 2001, over 100 organisations
from all over Europe were involved,
around one-third of them from forestry
and industry. Assembling a multidisciplin-
ary team was a huge challenge,” Frithwald
recalls. “LCAs were completely unknown
in forestry, so we had to educate forest
managers before we could even start to
develop an appropriate methodology.”
Now, those efforts have paid off. The team’s
work on CO: fluxes and sequestration
(absorption of CO: from the atmosphere)
for forests and timber products has con-
tributed to decisions by the Inter-
governmental Panel on Climate Change
based on acceptance of the role of forests as
‘carbon sinks’. Forest managers are already
applying both the methodology and pilot
study results to improve management
strategies, reducing environmental impacts.

Small footprint
The timber industry is also making signifi-
cant use of LCAs in the design and market-

ing of new products. “Public authorities, as

well as an increasing number of final con-
sumers, are specifying building materials
and household goods with minimal envir-
onmental impacts,” explains Frithwald.
Some companies are already providing
their customers with data from LCA studies
to facilitate comparison of their products
with alternatives made of other materials.
“Conventional research projects involve
five or six partners — normally just research
institutes,” says Frithwald. “For a project
of this size, cutting across traditional
disciplinary boundaries, the COST system
was ideal.” He says that 60-70% of the
network’s members are continuing to
collaborate actively. Many are involved in
a new Action on end-of-life strategies and
recovered wood.

Electronics at the nanoscale

|£ .
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Recent work in atomic physics at sub-
micron and nanometer scales promises
major advances in a range of fields,
including chemistry, biology and mater-
ials sciences. But for this to happen,
physicists need to work with researchers
from these different disciplines. A COST
Action on mesoscopic electronics
played a key role in establishing a net-
work of European laboratories as the
field developed, ensuring that European
researchers are at the forefront of work
in ‘microscopic’ electronics.

ao
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I COST boosts research efforts for very little
additional money COST does not fund research itself. With its limited

resources, it provides assistance for research teams from
different European countries to work together. FMample,
COST may fund participation in conferences and workshops,
networking activities, the exchange of scientists between
teams, particularly young scientists, and the publicatih e
dissemination of results from a COST Action. Although these
are relatively low-cost activities, they are often very difficult for
researchers working in separate national contexts to finan
themselves, since their own funds are tied to specific wa
supporting co-operative work, COST helps European sc
build the teams needed to reach solid results quic
the fields tackled by COST Actions require Euro
tions, and in numerous cases no other mect
this work. Despite its relatively low budget, CO
cant leverage effect, providing the catalyst
large numbers of researchers and jointly
efforts and funding to achieve large-scale res
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Spreading influence

Chemistry has a central position in many
research efforts today, with the need for
molecular-level understanding crucial in
areas such as medicine, biology, environ-
mental protection, food and agriculture, or
pharmaceuticals. Although chemists have
only been working with COST in the past
ten years or so, chemistry is now one of the
most successful COST domains, with wide-
spread involvement across Europe.

Enthusiastic participation
“Chemistry is a very active COST domain,”
says Professor Gerard van Koten of the
Debye Institute at Utrecht University, who
chaired the COST technical committee in
chemistry until recently. “The different
Actions all have very strong support: there
are now around 1,200 research teams and
3,400 chemists participating in the 22
Actions running in the chemistry domain.
Over the past five years, almost 700 joint
publications — by colleagues from different
institutions — have come out of chemistry
Actions. And, of course, many thousands
more have been published individually.
“Another important aspect is support for
exchanges to enable young scientists to
work for a short period in a lab in another
country. Although the COST funds cover
only a short period, their award helps the
host institution to raise more to extend the
stay,” according to van Koten.

Spirit of openness

“There is a lot of enthusiasm in the field:
sometimes I think that is not fully recog-
nised,” van Koten believes. “Colleagues
devote a lot of time to COST work, which
is not matched by the money received
directly. But the benefit is that COST gives
a little money to a lot of people, so they are
all involved.

“At first people were not used to working
with colleagues from other disciplines,”
claims van Koten. “The first set of chem-
istry Actions were very monodisciplinary,
but they have helped researchers become
more open. Today, the newest COST
Actions in chemistry are much more multi-
disciplinary.”

Medical imaging

“Most of today’s novelties stem from inter-
disciplinary work,” says Professor André
Merbach from the Molecular and Biological
Chemistry Institute in the Ecole polytech-
nique fédérale of Lausanne, who helped set
up a COST Action looking at metals used as
contrast agents — administered to patients
to indicate specific conditions and/or target
specific parts of the body - in magnetic res-
onance imaging (MRI) treatments. “Scien-
tific collaboration is not new, but the COST
structure helps bring people together. It is
an enormous advantage to have it, and
there is no comparable mechanism else-
where - in the USA for example.”

This Action involved some 95 research
institutions in 22 European countries.
COST funding over the five years the
Action ran totalled €700,000, but this
brought together research teams working
on activities costing €230 million overall.
“Chemistry needs distributed laboratories
and teams: we need to tackle common
problems with different methods,” Merbach
emphasises, “and by talking to others we
learn faster.”

Developing MRI contrast agents is a field in
which Europe leads. Most patents have
been granted to European researchers, and
the networks created with COST support
have made a strong contribution to their
work, Merbach believes.

down costs

Wearing

© Scania

Friction and wear from inadequate
lubrication is a constant problem in
vehicle engines and transmissions, with
huge costs in repair and replacement
parts. A COST Action in the field of trib-
ology — the study of friction and lubri-
cation — will help European manufactur-
ers to improve the efficiency of engines
reducing both costs and consumption
of oil, both as lubricant and as power
source. Bringing together researchers
from 26 member countries together
with the Ukraine, this has one of the
of all

widest participation

ranges
Actions, and will allow European indus-
try to take the lead in developing more
sustainable engines.

11
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I_COST research is prizewinning science

reating networks of European researchers aims at stimu-
C lating creativity and encouraging scientific progress.
Working in co-operation with colleagues from other countries
spurs scientists on, to pick up the challenges laid down by
others. Co-operation in a COST Action should be about teams
of scientists working together to achieve better results than
they could by working separately. Only by bringing together
Europe’s best scientists will COST achieve the high results it
strives for. Two prizewinners from within COST Action
recently recognised by internationally renowned or
tions, demonstrate that COST's scientific strengths a
recognised by the scientific community. O
prizes are not solely down to the reci

their field.
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Better, faster, cheaper

For more than two decades, Professor
Christer Halldin’s group in the Department
of Clinical Neuroscience at Stockholm’s
Karolinska Institute has been at the fore-
front of efforts to develop and use radiolig-
ands — molecules labelled with short-lived
radionuclides whose uptake in the human
body can be studied using positron-emission
tomography (PET) imaging.

In 2001, Halldin and his French and
Finnish colleagues from COST Action B12
received the annual Marie Curie Award
from the European Association of Nuclear
Medicine for their ground-breaking work
on Carbon-11 tracers for brain serotonin
transporters. “C-11 tracers are now being
used in the clinical investigation of depres-
sion and related conditions,” he explains.
“They are also helping drug companies to
develop treatments with fewer side effects,
and to determine the optimal dose of new
drugs.” PET has become a vital tool both in

the selection of candidate molecules and in
the early assessment of candidate efficacy,
enabling the pharmaceuticals industry to
bring new treatments to market more
quickly and more cheaply.

Halldin appreciates the flexibility of COST,
which allows researchers themselves to
define the goals of their joint work. “When
the Action ends in a year’s time, collabor-
ation will become much more difficult,” he
says. “To share results, we will again have
to wait for one another to publish.”

Knowledge transfer

Professor Frans De Schryver of the
Department of Chemistry at the Catholic
University of Leuven is a pioneer of single
molecule spectroscopy (SMS), a technique
which makes it possible to study funda-
mental photo-physical processes in indi-
vidual molecules. “SMS is a key analytical
tool in nanotech, nano-biotechnology and
materials science,” he explains. “This is
basic science, but it will have important
industrial applications in the future espe-
cially in biotechnology, for example in the
detection of dye-marked proteins or DNA
fragments at extremely low concentra-
tions.”

In 2001, De Schryver’s work in COST Action
D14 won him the Max Planck Research
Prize in the chemistry field, an annual
award for “outstanding, internationally
recognised scientific achievements”.

COST has been instrumental in the devel-
opment of his team’s close collaboration

with top synthetic development groups
around Europe, he says. “It has helped to
make transnational academic exchanges a
routine component of the research conduct-
ed by all our doctoral and post-doctoral
students. The Action has allowed us to co-
ordinate complementary know-how around
shared goals in a way that greatly acceler-
ates the transfer of knowledge.”

13
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I COST is flexible and responsive to scientific
demand Scientific investigation leads to unexpected results. One

breakthrough can open up a whole new set of challenges
and unknown quantities to attract researchers. Since COST
Actions can be set up in any scientific field, it is ideally placed
to support international co-operation in new areas of science.
As COST has no fixed domains, resources are not tied up in old
areas longer than is necessary, and new areas can be opened
up easily. Likewise, when it comes to multidisciplinary
research, COST has the flexibility to bring together re er
from different fields in a single Action quickly. At t
COST Action, researchers need only to gather colle
four other member countries to launch the Actio‘ ourse, :
if the topic is big, many more can be involved - and there is
no limit to participants from any individual country. F I,, !
new direction opens up, a new team can join an Actio .l_,.lﬁl‘f y .I :.,Hf HI ‘L
of the work is concluded, a partner may leave without harm- . -y
ing that Action. In fact, at any point during an Action ':ddi- i "I'I;"'E TR % !
tional menber countries may join. My N




Food for crops

Sometimes policies to improve quality of
life and the environment have unexpected
consequences. Following the introduction
of measures to improve air quality by
reducing harmful sulphur emissions from
industry, crops across Europe were found
to have a sulphur deficiency. Sulphur is an
essential nutrient for plant growth and the
production of good quality crops, although
sulphur requirements vary significantly
between species.

Recent phenomenon

“It was only ten or 15 years ago that this
problem was noticed, and one of the main
reasons was the anti-pollution measures,”
according to Dr Malcolm Hawkesford of the
UK Biotechnology and Biological Sciences
Research Council, who leads one of four
groups in a COST Action addressing plant
sulphur research. “This COST Action has
been very good for the field since it was
launched just as awareness of the problem
was growing. Many research groups across
Europe were interested in sulphur, but
COST was the only mechanism through
which these groups from different fields
and countries could come together. In fact,
the Action has helped to raise awareness of
the problem, and there are now more
teams in this field than there were when
we started.

“Correcting the sulphur deficiency in crops
is relatively simple,” says Hawkesford,
“since sulphur can be added to the fertilis-
er regime. But farmers need to know how
much they should add, and at what stage
in the growth cycle, for optimum crop
quality.” Adding too much sulphur could
be just as damaging to a plant as the lack of
sulphur the grower wants to correct, and
could also be environmentally harmful.

New connections

“The COST Action has brought together
researchers from different disciplines —
which is good in itself, since we had very
little contact before then,” Hawkesford
emphasises. “Within the Action we have

N etwor ks

teams coming from both the traditional
agronomy/plant nutrition side and molecu-
lar biologists interested in the genetic com-
position of plant species.”

On one hand, teams are trying to optimise
the process of feeding the nutrients to
crops, and on the other, different teams are
investigating the sulphur requirements of
different species. By ascertaining the opti-
mum levels of sulphur for each plant
species, the biologists determine not only
the quantities to be added to fertilisers but
also the levels needed for the best quality
food harvest. Other researchers within the
Action are looking at the development of
environmentally friendly methods of fertil-
ising - since traditionally most industrial
fertilisers have not had added sulphur.
With over 40 research teams involved, the
Action has helped integrate this whole
field across Europe, Hawkesford believes.
As the COST Action draws to a close after
six years, the scientists involved aim to set
up a network and apply for funding from
the EU’s Sixth Framework Programme.
“Many of the labs are now working together
to find ways of continuing our work and
developing spin-offs from it,” Hawkesford
concludes.

.r
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I COST helps European industry set
gIObaI Standal’ds Europe’s companies need to develop world-leading prod-

ucts and services both to improve their own position in
the markets and to develop the European economy overall.
Customers, on the other hand, are often reluctant to buy a
new product if they are unsure if it will endure, or work with
their existing equipment. Software needs to work on com-
puters, phones need to communicate with other phones - and
even curtain hooks need to fit on to curtain rails. COST helps
European firms to work together — alongside research centres
— to set reliable, robust standards. Once a critical mass of

manufacturers base their products on these it is much easier to

gain the confidence of consumers: nobody needs
reminded of the introduction of video cassettes. Co-oj
in standard-setting often benefits competition, as t
involved in setting the standards can devote more res
developing their individual products, in the knowle
customers will not be waiting to see if the system de
by their competitors will be better.
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Just a phone call away

In many countries there are now more
mobile phones than landlines. Funda-
mental to their success is the ability to use
a mobile practically anywhere - in town or
in the country. Whether you cross a fron-
tier on a two-hour shopping trip or travel
round the world on holiday, the mobile
phone keeps you in touch with family,
friends and work, for better or worse.

The reason for mobile phones’ huge popu-
larity is the GSM standard. This is why
mobiles can connect through base stations
and networks around the world, and why a
handset from any manufacturer may be
used throughout Europe. GSM is a stand-
ard developed in Europe, enabling
European manufacturers to remain consist-
ently at the forefront both in sales and in
developing new products.

A European success

“GSM has been such a big success for
Europe because we set our standards - at
European level - early,” says Professor
Francesco Fedi of Italy’s Ministry of
Education, Universities and Research, who
chairs the COST technical committee in
the telecommunications and information
science and technology (TIST) domain.
“The standardisation work was led by the
European Telecommunications Standards
Institute, and a series of COST Actions
made major contributions to this work.

“In the beginning of GSM’s development
there were many doubts, for instance about
whether speech could be compressed suffi-
ciently, or whether reception could be reli-
able in built-up areas,” recalls Fedi. “The
network of laboratories established under
the COST Action were heavily involved in
testing proposed standards, using common
simulation programmes. Many people
believe that the standardisation process
would have been slower without the assist-
ance of COST in supporting that network.”
The co-operation throughout Europe on
GSM has put Europe’s industry in a leading
position for future developments. Indeed,
work is already under way on developing
standards for fourth-generation mobile
telephones (GSM was second generation).
However, the third-generation system,
UMTS, has been slow to take off, and Fedi
believes one reason is the lack of a novel
application. Or perhaps UMTS is just a vic-
tim of GSM'’s success?

Healthy phones

One of the most controversial issues sur-
rounding mobile phones is the potential
health risk associated with electromagnetic
fields (EMF) emitted by antennae and
handsets. With more and more devices in
use, people are increasingly worried about
possible associated health risks. COST has
been working closely with the World

© Siemens

Health Organisation’s EMF project and
European standards bodies to validate and
develop standards for exposure to the pub-
lic, and safety testing of mobile devices.
“COST is an ideal structure for this,” says
Peter Wintlev-Jensen of the COST-TIST
Secretariat, “as we need to bring together
biophysicists and technical specialists. The
work within this COST Action is basically
long-term laboratory studies, using very
strict protocols. Essentially it is about stat-
istical comparisons of test results, and
aggregating the results from many coun-
tries. COST work has also helped in setting
a common research agenda for Europe, and
has worked to make the difficult science
more accessible to policy-makers and the
public, he believes. “Despite the lack of
identified negative health effects, it is
important to continue research to ensure
the safety of the public, and COST provides
an ideal instrument,” he emphasises.
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Factory workers,

Breathing

particularly those
working with harmful raw materials or
processes, must breathe air that is as
clean as possible, both for their own
health and the efficiency of their work. It
is equally important to ensure that the
neighbours outside a factory do not suf-
fer from impure air either. The first-ever
comprehensive guidebook of standards
for industrial ventilation systems was
developed by a COST Action, and in-
cludes a design methodology and

options for energy-use optimisation and

environmental amelioration.
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I_COST activities are much wider than the EU

ight from its launch in 1971, COST has been distinct from
R— although linked to — the European Union (or European
Communities then). Most obviously, the distinction has been,
and still is, seen in its membership. Of the non-EU countries,
Switzerland is a significant contributor to European science
and has been a COST member since the beginning. The ten
countries expected to join the EU.i

many COST activities. Bu
limited to member
neighbours are beco
Good science needs
happen to be in Austr;
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Power for the future

Hydrogen is used to send rockets into
orbit, and hydrogen-powered demonstra-
tion vehicles are now common around the
world. However, compared to convention-
al fuels, producing hydrogen on an indus-
trial scale is still very expensive — and on
top of that storage and distribution net-
works also represent massive investment
costs before hydrogen can become an
everyday fuel.

Natural process

Hydrogen is the most common element in
the universe, with the highest energy con-
tent relative to weight. It is produced wide-
ly in nature, so harnessing that natural
process to fulfil society’s energy needs is
clearly a very attractive prospect. Hydro-
genases are enzymes which act as the cata-
lyst in a process which produces hydrogen
from organic matter. There are many differ-
ent forms of hydrogenase, but research has
found that they operate in similar ways.
“We can already grow these organisms on a
pilot scale - we know it works,” says
Professor Wielfried Hagen of the Depart-

ment of Biotechnology at Delft’s University
of Technology, who chairs a COST Action
investigating hydrogenases. “The chal-
lenge is to scale up the process to produce
hydrogen on an industrial scale from bio-
mass, and to develop a reliable, stable
process.” Within the Action, some teams
are trying to recreate a hydrogenase-like
catalyst using biochemical techniques,
while others are looking at the possibility
of modifying hydrogenases to produce a
more stable catalyst.

Global scale

COST work in the field was launched by a
Hungarian research team, which instituted
a series of international conferences on
hydrogenase in 1985. The leader of this
team, Professor Kornel Kovacs of the
University of Szeged, chaired a first COST
Action on the subject and remains closely
involved in the current Action. In fact, this
was the first Action initiated in a central
European country. COST funding has sup-
ported the subsequent conferences on
hydrogenase, now held every three years.

It is not just European countries that are
interested in this field. “We have contacts
with major research groups in the USA,
Japan and Russia working on hydrogen-
ases,” according to Hagen. “I would say
something like 85% of researchers in the
field across the world are involved.” Teams
involved in the COST Action also co-operate
through a United Nations Economic Com-
mission for Europe initiative on hydrogen
power.

Earth moving

With a long history of mining, central

European scientists have much expertise
in studying micro-displacements of the
ground due to tectonic activity. Czech,
Polish and Slovak scientists are taking
the lead in a COST Action which is help-
ing those Mediterranean countries
where seismic processes are more active
to develop their monitoring activities.
The central European scientists have
developed highly sensitive monitoring
equipment which can play a role in pre-

serving historic structures that are wide-
spread in the Mediterranean region.

COST also supports co-operation among
social scientists and, in this field, central
and eastern European countries have less
experience than in other scientific discip-
lines. COST has therefore been able to
play a significant role in bringing social
scientists from these countries into
European networks. One Action, for
example, was able to introduce policy-
makers from the region to a wide range
of vocational education and training
systems, offering the opportunity to

develop new policies to answer the

challenges of globalisation.
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I_COST can act before others, piloting co-operation

in new fields

ts flexible structure, in which scientists choose the fields for
I co-operation, means COST is not tied to predefined areas.
As new fields develop — particularly in multidisciplinary areas —
it is often clear that pan-European collaboration is needed if
European research activities are to reach the critical mass need-
ed to advance. In contrast to many other mechanisms, COST
can set up support for co-operative work in new fields quickl
Whilst it cannot fund large-scale activities, what it can do very
well is to prepare the ground for future programmes u:
other instruments which may not be able to react so quic
COST Actions are extensive enough to demonstrate both the
interest and value of research in a new field. Having worked
together, the networks of scientists created within COST
then well placed to apply for funding under other mec
anisms, such as the EU Framework Programme, when new

programmes are opened up in that field.




Smaller together

Nanotechnology — working in the micro-
scopic scale (a nanometer is one millionth
of a millimetre) — has taken off in the past
ten years or so. Nanotech is not a new dis-
cipline, but rather, as a result of scientific
advances, brings together several discip-
lines to work in a new dimension. Initial
work was led by chemists and physicists,
but developing nanotech applications now
brings in scientists from many other fields.
COST’s ability to bring together research
teams from different disciplines makes it
ideally suited to stimulating multidisciplin-
ary collaboration in the nanotechnologies
area. With this in mind, in the mid 1990s,
COST set up a working group to explore
what impetus it could give to European
nanotechnology research.

Widespread inputs

As a rapidly developing field, it is impos-
sible to foresee how nanotechnology
research efforts will develop. Consequently,
there is a need to monitor progress, find
bottlenecks and propose solutions. Iden-
tifying promising new areas and, just as

importantly, gaps where research should be
taking place, is also vital if Europe is to play
a leading role in nanotechnology.

The structures set up within COST to pro-
mote nanotech research have brought
together representatives from over 30 dif-
ferent Actions, in domains such as medi-
cine, agriculture, materials and informa-
tion technology, as well as chemistry and
physics. The ability to bring together such
diverse fields illustrates one of COST’s fun-
damental strengths. Furthermore, as the
experts involved were not just from exist-
ing COST Actions, they were able to put
forward fresh viewpoints.

N etwor ks

Raising awareness

One of the key initiatives launched within
COST was the NanoForum nanotech infor-
mation service, centred on a website®. The
researchers working in NanoForum were
able to consolidate their network, receiving
funds from the EU’s Fifth Research
Framework Programme to set up a ‘themat-
ic network’.

More significantly, the influence of the
network has been a significant factor in
raising awareness of the need for nanotech
research in Europe, and the extent of the
opportunities and potential applications in
the pipeline. One result of the increased
knowledge of nanotech is that it is includ-
ed in one of the seven thematic priorities
to receive funding within the Sixth
Research Framework Programme (FP6).
That will bring €700 million in funding for
research projects in nanosciences and nano-
technologies over the four years to 2006. In
addition, FP6 funding will help raise
awareness of nanotech further, building on
the pioneering work done by COST.

(1) http://www.nanoforum.org/
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ﬂ strong future for COST

Over more than three decades, COST has
developed a reliable and valued method for
bringing together research teams from
across Europe. It represents remarkable
value for money, with over 20,000 scien-
tists on average participating in COST net-
works each year. The funds provided by
COST to support those networking activ-
ities represent an average of less than
€1,000 per researcher each year.

Adding value

The added value to scientific work from
improving contacts and developing collab-
oration among researchers from across
Europe cannot be underestimated. The
extent of their participation shows the
value European scientists place on COST. A
major reason for that is the flexibility
inherent in COST’s structure. In principle,
there are no barriers to participation: any
group of scientists from across Europe,
working in any field, may apply for COST
support at a time of their choosing.
Another reason for COST’s success is the

enduring nature of the networks it helps
establish. Once a COST Action has been
concluded, the participants will almost
always seek to continue their work together,
although not necessarily in an identical
set-up. Networks supported by COST will
often include members from outside the
world of science, bringing researchers
together with policy-makers, consumer
groups and industry to develop common
understandings and approaches to prob-
lem solving. Thanks to this, COST is able to
react quickly to new problems and phe-
nomena, responding to the needs of
European society.

Encouraging participation

Young researchers are the future of Euro-
pean science. COST has always sought to
support their professional development, in
particular through scientific exchanges
between laboratories. A fundamental prin-
ciple of COST is its openness — just as indi-
vidual researchers who participate vary in
their experience in their field, so too do the

institutions that host the research teams
which participate. From the smallest to the
largest, COST welcomes them all.
Although it remains fundamentally a
European initiative, COST is reacting to
Europe’s growing openness to its close
neighbours. It is already open to researchers
from around the world, but coming years
will see efforts to encourage greater partici-
pation from neighbouring countries. These
countries share many common concerns
with COST member countries, and encour-
aging research co-operation will help all of
us to solve these problems faster. In particu-
lar COST is helping to bring scientists from
the former Yugoslav nations into the
European mainstream, as it has already
done with those from the central European
countries.

COST has a track record of more than 30
years supporting excellence in European sci-
ence. Its place is at the centre of the devel-
oping ERA as an instrument which supports
its core principle: developing co-operation
between national research activities.
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Domain Action No Title Page
Agriculture and biotechnology 829 Fundamental, agronomical and environmental aspects of sulphur nutrition and assimilation in plants 15

841 Biological and biochemical diversity of hydrogen metabolism 19

Chemistry D8 Chemistry of metals in medicine 11

D14 Functional molecular materials 13

- Environment 625 3-D monitoring of active tectonic structure 19
Food sciences 927 Molecular effects of nutrition 15

- Forests and forestry products E9 Life-cycle assessment of forestry and forest products 9
Materials 532 Triboscience and tribotechnology: superior friction and wear control in engines and transmissions 11

- Medical research B12 Development of new radiotracers for the in vivo assessment of biological functions and drug interactions 13
Meteorology 70 European Centre for Medium-range Weather Forecast 5

72 Measurement of precipitation by radar 5

73 Weather radar networking 5

75 Advanced weather radar systems 5

Oceanography 40 European sea-level observing system 5

Physics P5 Mesoscopic electronics 9

Social sciences and humanities All Flexibility, transferability, mobility as targets of vocational education and training 19
Telecommunications, information 231 Evolution of land mobile radio (including personal) communication 17

science and technology 235 Radiowave propagation effects on next-generation fixed service terrestrial telecommunications systems 17

259 Wireless flexible personalised communications 17

281 Potential health implications from mobile communication systems 17

Transport 322 Low-floor buses 7

335 Accessibility of heavy rail systems to elderly and disabled people 7

349 The accessibility of coaches and long-distance buses for people with reduced mobility 7

Urban civil engineering Co6 Town and infrastructure planning for safety and urban quality for pedestrians 7

G3 Industrial ventilation 17

This brochure presents a small selection of COST Actions. Full details of these and all Actions can be found on the COST website, at: http://cost.cordis.lu/



European co-operation in the field of scientific and technical research (COST) is an initiative with 34
member countries which has supported networking activities amongst European research teams for
more than three decades. This brochure underlines the role of COST in the developing European Research
Area, and presents a range of Actions supported by COST.

Further information on COST can be found at http://cost.cordis.lu/
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