research groups. And if that is a sign of the
future, it would please the many researchers
who are wary of a centralist approach to Eu-
ropean integration. “We don’t want to create
Europe in Brussels....We don’t want to cre-
ate Europe in Strasbourg,” says Nobel Prize—
winning chemist Jean-Marie Lehn of Stras-
bourg’s Louis Pasteur University.

It's too early to say yet just what form the
decentralization of the EC’s programs will
take. Indeed, with the Max Planck Society
backing a role for both the ESF and Euro Re-
cherche, it’s evident that the major players
are keeping their options wide open. But even
if the European Commission eventually de-
cides to relinquish very few of its programs,
reforms within the commission are still on
the agenda. Ruberti is now talking about
simplifying the EC’s grant application forms
and adopting regular deadlines for proposals.

Some centralized decision-making is un-
avoidable, of course, particularly in the plan-
ning stages of EC programs. But again, Ruberti
is expected to bring a more open approach to
framing the EC’s research strategy. A long-
standing complaint of national research agen-
cies has been that their views aren’t taken
into account when EC programs are put to-
gether. But with Ruberti talking openly about
the need to collaborate with national bodies,
that may now change. Indeed, Peter Fricker,
the new secretary-general of the ESF, sees a
possible role for his organization in represent-
ing the views of national agencies during the
planning of EC programs—whether or not it
getsinvolved in their day-to-day management.

Many of the ESF’s member organizations
agree that this might work, but they’re work-
ing on several fronts to ensure that they don’t
get left out of the European science policy
debate. In January, the heads of most of the
major research agencies from the EC mem-
ber states met in Bonn to discuss the Europe-
anization of science—and they plan to hold
another summit in London in October. If the
ESF .doesn’t provide an effective voice in
Brussels for the national agencies, promises
Mark Richmond, chairman of the UK Sci-
ence and Engineering Research Council, the
national bodies will create an alternative.

It could be some time before a stable new
order crystallizes from the current melting
pot of ideas. But researchers are confident
that whatever system emerges will be an im-
provement on what'’s gone before. Indeed,
even now that the Danes have accepted the
Maastricht Treaty at the second time of ask-
ing, scientists are more concerned about the
difficulties afflicting European political inte-
gration than about obstacles on the road to
scientific unity. Says Franco Pacini, director
of the Arcetri Astrophysical Observatory in
Florence: “I wish that the political commu-
nity would be as united in Europe as the
scientific community.”

—Peter Aldhous
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INDUSTRIAL RESEARCH

A Mixed Report Card for
Critical Technology Projects

BRUSSELS—In March and April, thousands
of researchers were working around the clock
all over Europe in a feverish effort to secure
extra funding for their labs. “I would phone up
[other researchers] in the middle of the night
to chat because I knew they would be there,”
says Tim Caspell of Acorn, a small British com-
puter company. The objective of
this late-night frenzy: beating the
deadline for applications to the
European Community’s (EC)
largest research program, Esprit.
Esprit, which covers informa-
tion technology, is the oldest

that of the United States and Japan. The EC
was forbidden by its mandate simply to subsi-
dize industry, so it took the tack of encourag-
ing companies to become more competitive
in world markets by pooling their research
efforts. This was done by sponsoring
“precompetitive” collaborative research:
aimed not toward producing a
particular product, but the un-
derlying technologies required.
Another aim was to draft in the
expertise of academic research-
ers. In Europe, where most uni-

versities are state-funded, in-

inaslew of international indus-
trial research efforts launched
during the 1980s on which
Europe’s governments now
spend an estimated $3 billion a
year. A large proportion of these
programs are run by the Euro-
pean Commission, the EC’s
executive in Brussels, and the
money it doles out, which is
matched by private industry,
supports collaborative research
projects focused on technolo-
gies deemed critical to Europe’s
ability to compete with the

Martin Bangemann

dustry-academia links were not
strong. In the new programs,
project consortia were encour-
aged to draw university and
government research groups
into their fold.

Esprit was launched along
these lines in February 1984
and has served as the model for
a suite of other programs:
RACE, which covers commu-
nications technology; BRITE/
EURAM, covering materials
and manufacturing technol-

ogy; TELEMATICS, covering

United States and Japan. Sound

familiar? Perhaps that is because similar ef-
forts are now being ballyhooed in the United
States, where they are a central feature of the
Clinton Administration’s R&D policies.

Clinton’s advisers would do well to take
a hard look at Europe’s experience in the
9 years since Esprit was launched. The Eu-
ropeans themselves have recently begun to
take stock of what their investment has
achieved, and the projects are getting a mixed
report card. According to several recent stud-
ies, the research itself has been good and the
programs have fostered a new spirit of coop-
eration among European companies and
between industry and academia, but the
programs’ strategy needs a rethink to couple
research more closely to the marketplace.
That message is likely to get a sympathetic
hearing from Martin Bangemann, the EC
commissioner for industry, who has long been
touting a more vigorous industrial policy for
Europe. It is not the kind of message that
laissez-faire economists in the United States
will like to hear, however.

Pooling efforts. Europe’s technology re-
search programs trace their roots to the early
1980s, when it became obvious that Euro-
pean high-tech industry was falling behind
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data-exchange techniques in
areas such as government, health care, and
distance learning; and many others (see dia-
gram on next page).

The fashion for Europe-wide collabora-
tions became infectious. In 1985, another
research program, called Eureka, sprang up
outside the EC. Eureka has a much more
decentralized, bottom-up approach, says Kim
Ruberg, the program’s spokesperson, and it
complements the EC’s efforts by concen-
trating more on product R&D. With a staff
of just 15 at its central office in Brussels, it
acts as a marriage broker, putting research
groups into contact with suitable partners in
other member countries. The project part-
ners then seek funds direct from their own
governments; on average, about one-third of
Eureka research funds come from the govern-
ments of its 20 member countries or from the
EC. Its biggest project is JESSI, a $4.6 billion,
8-year effort to develop techniques for pro-
ducing future processors and memory chips.

As the late-night proposal-writing indi-
cates, Europe’s high-tech programs are a ma-
jor magnet for researchers. Esprit, for example,
is always oversubscribed. The last call for
proposals in 1991 drew 1300 applications;
only 300 received funding. Compared to the
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20 member countries plus the E
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| Commissioners: Antonio Ruberti,
Martin Bangemann §

b B

! SCIENCE IN EUROPE

of Europe’s industrial research efforts can
list some successes. Esprit, for example,
helped Acorn develop the ARM processor—

the power behind Apple’s Newton hand-held
computer—and the program

| Budget: $4.6 billion

with other companies’ research pro-

electronics industry’s own spending, however,
the amount of money involved is not huge:
In Esprit’s current 5-year phase from 1990 to
1994, it has a budget of about $1.8 billion.
The amount awarded from this pot to Europe’s
largest electronics companies amounts to only
about 2% of their own R&D spending on
information technology. “We are not in-
volved in these projects [just] because subsi-
dies are involved,” says Marino Carasso, man-
aging director of the central research labs of

grams. “Before [Esprit] I knew my col-
leagues in the United States better than my
colleagues in Europe. That has changed,” says
Carasso. “It’s a real achievement,” adds
Michael Clark, assistant director at the Hirst
Research Centre in London, part of the Brit-
ish electronics company GEC. “There’sanew
relationship between companies at all levels
that didn’t exist before.”

Fostering a spirit of cooperation is all very
well, but politicians tend to judge expen-
ditures on more tangible results. Supporters

646 projects in 9 areas: | DGIII: Industry | DGXII: Science, Research, | | DGXIII: Information also assisted Britain’s Inmos in
Medical & Biotechnology ESPRIT | and Development Technology & developing the transputer, a
Communications 1 Information technologies | | BRITE/EURAM | Telecommunications ; ;
Energy | (moved from DGXIl) Industrial and materials | RACE widely used parallel processing
Envifonmont : technologies | Communication chip. But critics can point to
Information technology / Blos othir fosianh | technologies projects that did not go accord-
Iﬂ.:aig;'sals ~ re— $ = - | programs ; I\ngnhgg;(;sxchange ing to plan—the effort to de-
about $48 million per | i
Robotics and production year for basic resezrch LE velop a European high-def-
aiomation = | L | Networking. Europe’s multibillion-dollar inition TV system being perhaps the most
Transport \ + industrial research effort. (1 ECU=$1.21)  conspicuous (see box).
Fice - Although largely a technical success, the
EU95 . EU 127 . Philips, the Dutch electronics giant  programs have not worked miracles for Euro-
e Draaton tevson vl . based in Eindhoven. pean high-tech industry. Europe’s balance of
1986-93 Joint European Submicron : T S ;
Budget: $750 million | Silicon Programme What does draw big companies like  trade in information technology and com-
1989-96 Philips is the opportunity to forge links ~ munications products fell from about zero in

1978 to a deficit of $40 billion in 1991. And
as the continent dipped into economic reces-
sion in the 1990, politicians and industrial-
ists were beginning to wonder if they were
getting value for their research money.
Early last year, the EC invited a panel of
industrialists, led by Wisse Dekker, head
of Philips’ supervisory board, to review Es-
prit, RACE, and DRIVE (the part of
TELEMATICS aimed at improving the safe-
ty and efficiency of road transport). The panel
praised the projects’ technical achievements,
but said the grand vision of global competi-

HDTV: A Cautionary Tale

Any government considering supporting a high-technology
strategic industry should consider the story of the mammoth
effort to provide the couch potatoes of Europe with widescreen,
high-definition television (HDTV). It is a tale with a simple moral:
Getting the technology right is only a small part of the battle.

Europe’s electronics industry panicked in 1986 when the United
States suggested adopting Japan’s nascent HDTV system as a
world standard. Fearing that such a move would put Europe at a
competitive disadvantage, the industry adopted a clever strategy:
Develop a European HDTV system, based on satellite-to-home
transmissions, using European technology that could be phased in
gradually without making older technology obsolete. First, en-
courage the development of satellite TV broadcasts using a new
transmission standard called MAC. Later, when new HDTV
sets are ready, switch to a new high-definition signal called HD-
MAC, which will also work with ordinary MAC sets at normal
resolution. Sixty companies and research groups joined together
in a Eureka project to develop the necessary technology, and
European governments footed half the $750 million bill.

The key to this strategy was a directive issued by the European
Commission in 1986 forbidding broadcasters from transmitting
high-powered TV signals straight to people’s homes in anything
other than MAC. Broadcasts in MAC could either be picked up by
asatellite receiver fitted with a MAC decoder chip or fed through to
apurpose-built MAC TV set. Either way, direct broadcasting had to
await volume production of MAC chips, and broadcasters began to
get impatient. Led by Australian media mogul Rupert Murdoch,
they soon found a loophole in the EC’'s MAC directive: It covered

only high-powered satellites. Broadcasters could still use medium-
powered telecommunications satellites to beam to small dish aerials
using the current European TV system, called PAL.

Murdoch leased channels on the Luxembourg-owned Astra
satellite and launched Sky TV in 1989, broadcasting in PAL.
MAC TV sets went into volume production in 1990 but failed to
catch on as broadcasters stuck with PAL.

As the planned switch to MAC got derailed, the next step, to
HD-MAC, has also been set back. Many in the broadcasting
industry are now arguing that all-digital HDTV transmissions are
the way to go, and they believe Europe should not rush into
HDTV production until digital systems are developed—probably
toward the end of the decade. That leaves Philips, one of the lead
companies in the Eureka HDTV project, stuck in a chicken-and-
egg situation: It will not produce HDTV sets until broadcasters
announce plans to make programs in HD-MAC. But what broad-
caster will make programs that no one can watch? “No signifi-
cant market has yet been shown for HDTV,” says John Forrest,
chief executive of Britain’s National Transcommunication Lim-
ited. “It was misguided to drive HDTV into the market.”

But the industry is putting on a brave face. Innovations spun
off the HDTV project, such as digital sound and improved screens,
have already enhanced conventional TV sets. And the expertise
Philips and the French company Thomson have gained has made
them major players in the consortia developing digital HDTV
both in Europe and in the United States. Eventually, they hope
their investments will pay off, but it will have been a long wait.

-D.C.
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tiveness had not been achieved, says John
Forrest, chief executive of Britain’s National
Transcommunication Limited (NTL) and a
panel member. “Esprit results have tended to
remain in the preserve of R&D departments,
often leaving the rest of the company and
especially top management in ignorance of
what has been achieved,” the report said.

The panel recommended a complete over-
haul of the EC’s programs. Esprit and RACE
should be replaced with a program divided
into a few areas that have precise, easily un-
derstandable goals, such as redesigning Eu-
rope’s air traffic-control system. Unlike most
existing EC collaborations, made up of com-
panies with similar skills, projects in the new
program would be “vertically integrated.”
Participants would include basic researchers,
development teams, manufacturing experts,
and even end-users of the technology.

Similar calls for change came from a sur-
vey last year of reactions to Esprit among the
top dozen or so European electronics compa-
nies conducted by Jens Moritz, a senior direc-
tor in the R&D department of Siemens,
Germany’s electronics giant. His report con-
cluded that “a new program should continue
the trend towards applications, in particular
bringing users and suppliers together in
projects driven by application.” A planning
task force assembled last year by the EC, and
chaired by Hans Giinther Danielmeyer, head
of research at Siemens, joined in the chorus.
“The role of technology users needs to be
increased....It is essential for global competi-
tiveness to think and to organize ‘vertically
integrated,” ” its report said.

NTL’s Forrest says that the EC’s response
to his panel’s proposals has been a “deadly
silence.” One reason is probably inertia, but
that may change. In January, the EC research
commissioner, Filippo Pandolfi, departed, and
research into information technology and
communications was transferred to industry
commissioner Bangemann. One of his first
moves has been to shift the whole Esprit
project into the directorate responsible for
industry. The goal: to improve links with
potential end-users of high-tech research.

Already, the guidelines provided in the
latest call for proposals asked for tight, well-
focused projects with vertically integrated
partners. And Esprit officials say there will be
more emphasis on clusters of projects work-
ing toward a well-defined aim. One model is
the 20-project Open Microprocessors Initi-
ative launched last year, and others are
planned in liquid-crystal displays and high-
performance computing.

Europe’s industrial researchers have had a
lot of fun pursuing interesting topics they
might not otherwise have been able to with-
out help from Brussels. But the new message,
says one EC official, is: “Stop playing, now
it’s for real.”

—Daniel Clery
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CHEMISTRY

European Elites Envy
American Cohesion

CAMBRIDGE, UK—Ask a dozen of Eur-
ope’s top chemists how European chemistry
is faring and where the hot research groups
are, and you'll get a dozen different answers.
But try asking them the same questions to-
ward the end of March and you are likely to
get no answers at all, because many of Eur-
ope’s chemistry elite will be on the other side
of the Atlantic, at the American Chemical
Society’s (ACS) spring meeting. The diver-
sity of responses—and the nonresponses
during March—say a lot about the state of
chemistry in Europe.

European chemistry has a distinguished
history, helped by the fact that eight of the
10 largest chemical companies in the world
are based on the continent and have pumped
hundreds of millions of dollars into their
own and university labs over the years. And
many of Europe’s leading chemists express
optimism when asked about the future of
the discipline. Take University of Birming-
ham organic chemist Fraser Stoddart, who
is working in one of the hottest fields, self-
assembling molecules: “Chemistry is doing
exceptionally well in Europe,” he says. Or
listen to Dieter Seebach of the Swiss Fed-
eral Institute of Technology: “Europe,” he
says, “is doing excellently compared with

both the United States and

for chemistry awarded since 1960.* And Eu-
ropean groups including those led by Harry
Kroto at Sussex University and Wolfgang
Kritschmer at the Max Planck Institute of
Nuclear Physics in Heidelberg, helped estab-
lish the fast-moving field of buckyball chem-
istry. But the jewels of European chemistry
are scattered widely across the continent. “We
see excellence in particular fields in labora-
tories all over Europe,” says Nobel Prize~win-
ner Jean-Marie Lehn, whose own lab at the
University Louis Pasteur in Strasbourg is at
the forefront of self-assembling molecules.
“It is difficult to say [what Europeans do best]
because research is so varied,” he adds.

One reason European chemistry is frag-
mented is that there’s no central funding
body like the U.S. National Science Founda-
tion to focus money on the top labs. There
are few major European centers of excellence
in basic research—of the likes of Caltech,
Berkeley, and the Massachusetts Institute of
Technology—that are strong across most sub-
disciplines of chemistry. Instead, each coun-
try has its own national research bodies that
spread resources around dozens of labs. And
there’s no European equivalent of the ACS
to provide a continent-wide sense of com-
munity, nor a European chemistry journal.

Japan.”
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senhofer, Robert Huber, and
Hartmut Michel (Germany);
Richard Ernst (Switzerland). In
addition, Australian John Corn-
forth (1975) spent his entire ca-
reer in the United Kingdom.
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*The listings for Germany include the papers and citations of the
German Democratic Republic and the Federal Republic of Ger-
many together. The paper and citations per paper for each, 1981-
91, are as follows: F.R.G. 23,547 papers, 4.01 citations per paper;
G.D.R. 5,389 papers and 1.60 citations per paper.





