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TRENTINO AT A GLANCE

AUTONOMY

direct administration of 90% Of ta.X revenue

RESEARCH

In 2007 assigned public funds for 150 mln l.,J fOr
Research (2,5% of GDP)

ENERGY

Trentino produces 89% of energy from renewable sources
(1stin Italy)
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GROUP THEORY

What makes a successful team? John Whitfield looks at research that uses massive online
databases and network analysistocome up with some rules of thumb for productive collaborations.

lip through any recent issue of Nature,

including this one, and the story is

there in black and white: almost all

criginal research papers have multiple
authors. So far this year, in fact, Nature has
published only six single-author papers, out of
a total of some 700 reports. And the propor-
tions would be much the same in any other
leading research journal.

Of course, there is nothing new about this:
the scholars who study the folkways of science
have been tracking the decline of the single-
author paper for decades now. And they have
followed the parallel growth of*invisible col-
leges’ of researchers who are separated by
geography yet united in interest. But what
is new is how their studies have been turbo-
charged by the availability of anline databases
containing millions of papers, as well as ana-
Iytical tools from network science — the dis-
cipline that maps the sructure and dynamics
of all kinds ofinterlinked systems, from food
webs to websites.

The result is a clearer picture of science’s
increasingly callaborative nature, and of the
factors that determine a team's success. Fund-
ing agencies are not using this work to decide
where the money goes — yet. But the research-
ers behind the analyses are willing to give
tentative tips on what their work reveals. They
also think that their studies point to rules of
thumb that apply very broadly, whether you're
leoking fora gene or putting on a show.

The first question a researcher might ask
him- or herself is: should [ collaborate at all?
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Perhaps the rarity of single-author papers
would translate into higher impact? To answer
this question, scciologist Brian Uzzi of North-
western University in Evanston, [linois and
his colleagues analysad more than 2 million
patents', along with nearly 20 millicn papers
published since 1955. They found that in the
early 19505, the most cited paper in any year
was more likely to have been written by asingle
author than a team, but this pattern reversed
decades ago. And the citation
gap continues to widen.
“The image of the scientist
alone at the workbench,
plucking ideas out of _Q_’
the ether wastrue up “’
to about the end of 3
the Second World ' 7 \Sng
War, says Uzzi, “but g(_s.. g
notanymore” ;
Uzzi doesn't know
what drives this trend.
Itis not justa product of sci-
ences increasing technical
complexity: the same pattern
isseen in pencil-and-paper disciplines such
as mathematics and the h Itisnot
iust the Internet: author teams began to swell
long before the online age, and the dawn of
e-mail hardly affected that growth. Anditis
nct just that large teams create many oppor-
tunities for future self-promotion: the pattern
remains when self-citation is removed. Uzzi
speculates that the increasing specialization of
all fields plays a part, as may changing social
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norms. Researchers have always swapped =
ideas and criticism, but when fields were small,
authorship was not such an important mark of 3
achievement. Reputation travelled by word of o
mouth, and everyone knew who had contrib- i
uted the good ideas. Now, however, academia is =
toovast for that kind of informal credit assign-
ment to work. So people nead to get their ideas
and their names into print, as well as on each
otherslips.

': So iflone wolves go hungry. who should &

researchers hunt with? Someone in their
own discipline, or someone
in another field? Should
they build long-term
relationships, or
2= should they keep
,+ changing the people
+*  they work with?
Research is now
revealing that these
questions need to be answered
with a careful weighing up of
costs and benefits, rather than a list
of absclute dos and don'ts: teams are most
successtul when they contain the right mix of
specialism and diversity, and familiarity and
freshness. And researchers are starting tofind
hints of how to strike this balance.

Uzzi and his team, for instance, looked
at a sample of 4.2 million papers published
between 1975 and 2005. Dividing universities
into tiers basad co the number of citations their
researchers achieved, they found that teaming
up with someone from another institution
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really bad research]’ he says. Still, there are
ways to reduce the risks that the work won't
be publishable. Cummings found that if the
principal investigators had a previous history
of collaboration, their project was much more
likely to be successful than if they had never
written a paper together before. Such teams
will have already paid the start-up costs of
getting everyone familiar with one ancther’s
approaches and languages; new teams should
invest in travel and seminars, he says. “Famili-
arityadds a lot of value”

Talent spotting

“We can spot projects that have been patched
together at the last minute in response to the
latest call for proposals” says Suzanne lacono,
who directs the information technology
research programme. “Reviewers say, ‘These
people have never produced a paper befare,
and we're going to give them $15 million®™”
The programme currently requires researchers
to include plans for team-building in their pro-
posals, but Jacono wants more than that. “Td
like to understand better the point at which
bringing in more disciplines leadsto a decline
in knowladge production,” she says.

But itis a fineline between a collaboration
that has found its groove and one that has
fallen into a rut. And it’s not a line that people
spot easily, because mature groups gravitate
towards commeon ground and avoeid areas of
disagreement. Network scientists call thisan
echo chamber: a situation in which everyone
tells everyone else what they want to hear,and a
group that thinks it is performing well & really
just mired in consensus.

To avoid stagnating, scientists think that
teams need a stream of fresh input. And the
optimum rate of tumover seems to depend
on the size of the team. In a paper published
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in Nattre last year’, physicist Gergely Palla
of the Hungarian Academy of Sciences in
Budapest and his colleagues analysed net-
works of authorship on physics papers posted
to the arXiv preprint server. They showed that
teams with around 20 members had a better
chance of surviving for a long period if they
hada high rate of arrival and departure. For
a team of three or four to persist, however,
the cpposite was true — they neadad stability.
Palla spaculates that it's easy to find two peo-
pe youlike well encugh to form a long-term
waorking relationship; in a big team, fall-outs
are inevitable, but the whole can persist if the
comings and goings are constant and low-
level. Enduranceis not the same as quality of
output, of course, but, as Pallas says: “It's hard
to imagine that you would publish rubbish
for a long time”

But even small groups benefit from some
turnover. Lockingat a data set of nearly 90,000

Jonathon Curl'n(idl) and Luis Amaral study how ateam's composition affects its success.
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papers published between 1955 and 2004 by
115,000 authors in 32 journals spread across
the fields of social psychology. econom-
ics, ecology and astronomy, Luis Amaral, a
network scientist at Northwestern, and his
colleagues measured the proportion of authors
who had worked with each other before*.
Papers in high-impact journals showed a
strikingly lower proportion of these repeated
interactions than did papers in low-impact
journals. “The pattems with repeat collabo-
ration are very different and dramatic” says
Amaral. “In low-impact joumals, people
repeat collaborations almost all the time”
When peoplechocsecollaboratoes, says Uzzi,
wha also worked onthis analysis, they look for
two opposing things: high-status individuals
witha proven record and good rescrces, and
newcomers who havelots of time and energy
to devote toa project. The trick is to find the
balance. “If you had to give people a nule of
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