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Why Do Team-Authored Papers Get Cited More? 

IN THEIR REPORT “THE INCREASING DOMINANCE OF TEAMS IN PRODUCTION OF KNOWL-
edge” (18 May, p. 1036), S. Wuchty et al. observe that references with multiple authors receive

more citations than solo-authored ones. They conclude that research led by teams has more

quality than solo-led research, but inappropriate control of confounding (including confound-

ing by publication type) makes several alternative explanations plausible. The Institute for

Scientific Information (ISI) Web of Science database includes not only original research but

also editorials and letters to the editor (1). This kind of scientific literature is both more fre-

quently authored by just one or two researchers and less frequently cited. Significantly, it would

also be consistent with the observed relationship between citations and actual team size. 

More importantly, there are several ways a larger group of authors can influence the number

of citations of their common work, beyond the quality of the paper. We can think of a reference

by n authors as having n times more proponents than a solo-authored one. This would include

self-citations in other papers (as already observed in the study), citations in other kinds of sci-

entific literature, and an increased number of research groups being familiar with the article.

Moreover, scientific communication is not limited to journals. The longer the author list is, the

greater the probability of the paper being presented to several conferences is, especially if the

team is multidisciplinary. 

Linking organizational features of research with the quality of its output is of utmost impor-

tance, because it will eventually provide policy-makers and fund-

ing bodies with hard evidence for the prioritization of specific

features of research proposals. We should therefore be

extremely cautious when interpreting this kind of study.
JOSE M. VALDERAS

National Primary Care Research Development Center, University of
Manchester, Manchester M13 9PL, UK. 

Reference
1. ISI Web of Knowledge (available at http://portal.

isiknowledge.com/; accessed on 21 May 2007).

edited by Etta Kavanagh

IN DEMONSTRATING THE INCREASING DOMI-
nance of teams in academic and patent pub-

lishing, Wuchty et al. use a circular argument

regarding scientific progress, defining impact

as “the number of citations each paper and

patent receives.” Technically speaking, the

number of citations reflects popularity, not

necessarily quality. 

In academic publishing, authors clearly

copy the citations from other papers (1). The

resulting frequency dependence in citation

rate means that citations of a successful paper

increase geometrically, with crucial depend-

ence on initial conditions (2). An effective

strategy, therefore, is quite similar to product

marketing (3): Try to get noticed at the begin-

ning and then hope the process will take over

through frequency-dependent copying.

Co-authoring with a well-known researcher

clearly helps in this respect (4), but larger

teams also have an inherent advantage in their

ability to “seed” the process soon after publi-

cation through self-citation as well as citation

by a larger network of colleagues.

With copying underlying much of popular

cultural change (5), the real question is, how

does number of citations relate to quality? One

of the studies that Wuchty et al. cite even

reports that “citations are not a reliable indica-

tor of scientific contribution at the level of the

individual article” (6). With pop music, for

example, the opportunity to view (and copy)

other people’s choices leads to drift in the most

downloaded songs (7), such that popularity

and quality become decoupled. How can we

assume academic citation is so different?
R. ALEXANDER BENTLEY

Department of Anthropology, Durham University, Durham
DH1 3HN, UK. 
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WUCHTY ET AL. FOUND THAT FROM 1955 TO
2000, the relative citation rate for publications

with multiple authors increased across a broad

range of academic disciplines. The Relative

Team Impact (RTI) citation statistics pre-

sented in their Fig. 2, however, seem to

be for entire teams. Dividing by mean

team size shows that relative per capita

citation rate for teams fell by over a

third over this 45-year period, com-

pared to solo authors, for science and

social science. The only exception is

arts and humanities, where teams are

rare in any case. If citation rates meas-

ure performance, then on average,

researchers still perform better when

they work alone. The main payoff from join-

ing a team is increased odds of a very heavily

cited publication. RALF BUCKLEY

School of Environment, Griffith University, Gold Coast, Qld
9726, Australia. 

WUCHTY ET AL. EXAMINE THE GROWTH OF
collaborative research in a variety of scientific

fields and how it has affected the quality of

research. They found that research produced

collaboratively is of a higher quality, as meas-

ured by citations, than research reported in 
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single-author articles. They argue that although

“the increasing capital intensity of research

may have been a key force in laboratory sci-

ences where the growth in teamwork has been

intensive… it is unlikely to explain similar pat-

terns in mathematics, economics, and sociol-

ogy, where we found that growth rates in team

size have been nearly as large” (p. 1038). I  offer

an explanation for the increase in collaborative

research in the social sciences (1). I argue that

we are seeing more collaborative work in the

social sciences because there are selection pres-

sures on those who do not collaborate. Given

that collaborative research is generally of a

higher quality, and careers in the sciences are

profoundly affected by the quality of one’s

research, scientists who are not prepared to col-

laborate are becoming a smaller portion of the

population of researchers, even in the social

sciences. Those who are unwilling or unable to

collaborate are being weeded out at a higher

rate than those willing and able to collaborate.
K. BRAD WRAY

Department of Philosophy, State University of New York,
Oswego, Oswego, NY 13126, USA. 

Reference
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Response 
BUILDING ON OUR FINDINGS THAT (I) SCIENCE

has made a nearly universal shift toward team-

work and (ii) highly cited research is now more

frequently produced by teams rather than solo

authors, the Letter writers raise questions

regarding mechanisms and interpretations.

One question is whether citation rates

reflect a paper’s quality. Valderas and Bentley

suggest that team-authored papers receive

more citations than solo-authored papers

because of a team advantage for self-

promotion. Although citations gained are likely

a function of both a paper’s scientific contribu-

tion and marketing, several reasons suggest that

self-promotion modestly affects citation rates

on balance.

First, our paper presented analysis with self-

citations included and with self-citations

removed (always excluding the editorials and

letters to the editor that concern Valderas). The

results change little when self-citations are

excluded, suggesting that the team citation

advantage holds even without self-promotion.

Second, a self-promotion argument does not

explain the team citation advantage for patents,

where citation decisions are primarily made by

disinterested third-party experts (1). Third, we

find that the team citation advantage over solo-

authored papers is growing over time for teams

of any fixed size, yet a self-promotion argu-

ment suggests a static team advantage, not an

increasing one. Finally, Bentley cites Salganik

et al. (2) as evidence that “bad” songs (i.e., by

analogy, weak papers) can be turned into a hit
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through false buzz about the song, a process

that could be created in scientific circles

through self-promotion. However, Salganik et

al. (2) demonstrate that this effect works only

on a song-by-song basis. When average effects

are examined, average popularity and average

quality are highly correlated. Our measures of

average citations taken over large numbers of

papers would then appear to be a reasonable

measure of scientific influence.

More generally, we avoided the term 

“quality” and used the broader constructs of

“impact” and “influence” to construe the

meaning of a paper’s citation rate. A paper that

is high “quality” by some standard (functional

contribution, breadth of application, timeless-

ness, elegance, etc.) will typically have little

impact if it is not cited.

Our analysis focuses on impact at the paper

level. Buckley is interested in the impact of

individual authors. He attempts to infer individ-

ual impact from our paper-level analysis, but

this inference is not possible without knowl-

edge of the amount of time each author con-

tributes per paper. His implicit assumption is

that a paper with N authors requires N times as

much collective effort as a solo-authored paper.

A more unexceptionable assumption may be

that multi-authored papers require less effort

per person, which would explain the prevalent

observation that people who tend to write in

teams tend to write more papers. With higher

rates of publication, team authorship may be

associated not just with more citations, but

more citations per unit of author’s time.

Nevertheless, assessment of the impact of indi-

vidual authors requires data on time inputs, an

important direction for future work.

Wray provides a possible interpretation for

why scientists work in teams. As we noted in

our paper, there are many possible mechanisms

behind the universal structural shift toward

teams in science, and we look forward to future

work that assesses and disentangles potential

causes.

STEFAN WUCHTY,1

BENJAMIN F. JONES, BRIAN UZZI1,2

1Northwestern Institute on Complexity (NICO), North-

western University, Evanston, IL 60208, USA. 2Kellogg

School of Management, Northwestern University, Evanston,

IL 60208, USA.
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Coral Reefs Still in Danger

from Tourism Head 

AS A DIVER SINCE 1985 WITH OVER 500 DIVE

hours logged on tropical reefs and now a coral

reef conservationist working directly with the

marine tourism sector, I have to wonder if

Norman Karin is talking about the same dive

community I know (“A diver’s perspective on

coral damage,” Letters, 13 July, p. 196).

I’m not about to pretend that recreational

use and overuse ranks with climate change,

coastal development, and unsustainable and

destructive fishing practices as the most sig-

nificant global threats to coral health. And I’ve

had the honor to dive with stellar dive busi-

nesses who are ambassadors for sustainability.

But to suggest that the dive community as

a whole has had some sort of collective

epiphany around sustainable behavior and

best practices is just uninformed.

According to a 2002 report (1), marine

tourism is a major factor contributing to reef

decline at no-take Marine Protected Areas

(MPAs) in Hawaii. In 2003, between 28,000

and 100,000 people per year visited just four

Published by AAAS
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TECHNICAL COMMENT ABSTRACTS

COMMENT ON “The Consensus Coding
Sequences of Human Breast and
Colorectal Cancers”

William F. Forrest and Guy Cavet

Sjöblom et al. (Research Article, 13 October 2006, p. 268)
used data from cancer genome resequencing to identify
genes with elevated mutation rates. Their analysis used
point probabilities when it should have used P values for
the hypotheses they intended to test. Reimplementing
their analysis method with exact P values results in far
fewer genes with mutation rates that achieve statistical
significance.

Full text at www.sciencemag.org/cgi/content/full/317/5844/
1500a

COMMENT ON “The Consensus Coding
Sequences of Human Breast and
Colorectal Cancers”

Gad Getz, Holger Höfling, Jill P. Mesirov,

Todd R. Golub, Matthew Meyerson, 

Robert Tibshirani, Eric S. Lander

Sjöblom et al. (Research Article, 13 October 2006, p. 268)
reported nearly 200 novel cancer genes said to have a 90%
probability of being involved in colon or breast cancer.
However, their analysis raises two statistical concerns. When
these concerns are addressed, few genes with significantly
elevated mutation rates remain. Although the biological
methodology in Sjöblom et al. is sound, more samples are
needed to achieve sufficient power.

Full text at www.sciencemag.org/cgi/content/full/317/5844/
1500b

COMMENT ON “The Consensus Coding
Sequences of Human Breast and
Colorectal Cancers”

Alan F. Rubin and Phil Green

Sjöblom et al. (Research Article, 13 October 2006, p. 268)
reported many new genes with an apparent significant

excess of mutations in breast and colorectal cancer.
Reanalysis of their data with more appropriate statistical
methods and background mutation rate assumptions
reveals that few if any of these genes have significantly ele-
vated mutation rates.

Full text at www.sciencemag.org/cgi/content/full/317/5844/
1500c

RESPONSE TO COMMENTS ON “The Con-
sensus Coding Sequences of Human
Breast and Colorectal Cancers”

Giovanni Parmigiani, Jimmy Lin, Simina M.

Boca, Tobias Sjöblom, Siân Jones, Laura D.

Wood, D. Williams Parsons, Thomas Barber,

Phillip Buckhaults, Sanford D. Markowitz,

Ben Ho Park, Kurtis E. Bachman, Nickolas

Papadopoulos, Bert Vogelstein, Kenneth W.

Kinzler, Victor E. Velculescu 

Forrest and Cavet, Getz et al., and Rubin and Green describe
a variety of statistical methods to analyze the mutational
data published in Sjöblom et al. However, their conclusions
are inaccurate because they are based on analyses that do
not fully take into account the experimental design and
other critical features of our study. When these factors are
incorporated, their methods provide estimates similar to
those we reported and support the conclusion that a large
number of genes are mutated at rates greater than the pas-
senger mutation rate.

Full text at www.sciencemag.org/cgi/content/full/317/
5844/1500d
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sites, with diving and snorkeling being the

most popular marine recreation activity (2).

Tourism numbers have increased steadily over

the years. In 1999, tiny Honolua Bay on Maui

averaged 250 tourists per day and up to 700

per day during peak season (3). This volume

has certainly increased. Research also shows

that 45% of certified SCUBA divers who visit

dive sites break coral colonies. Most of this

damage appears to be from fin kicks (4). 

Finally, Karin points to Bonaire Marine

Park as evidence of diver awareness. I agree

that Bonaire is spectacular and a model that

should be emulated and exported worldwide.

But to hold up the well-funded, relatively afflu-

ent, politically stable, and uncorrupt Nether-

lands Antilles as somehow representative of

most coral reef destinations and MPA systems

is disingenuous. Most MPAs are not reaching

their conservation goals. Crushing poverty and

competing resource use often derail the best

conservation efforts. Denial or special pleading

to displace tourism’s contribution and responsi-

bility certainly doesn’t help.
RICK MACPHERSON

Program Director, Coral Reef Alliance (CORAL), 417 Mont-
gomery Street, Suite 205, San Francisco, CA 94104, USA. 
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Letters to the Editor
Letters (~300 words) discuss material published 

in Science in the previous 3 months or issues of

general interest. They can be submitted through

the Web (www.submit2science.org) or by regular

mail (1200 New York Ave., NW, Washington, DC

20005, USA). Letters are not acknowledged upon

receipt, nor are authors generally consulted before

publication. Whether published in full or in part,

letters are subject to editing for clarity and space.
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