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Hvorfor citationer?

Citationer som “stratifier” og statusmarker Citationer som evalueringsveerktgj
o “Atoms of peer-recognition” (Merton, 1988) o Ansaettelser
o “The most objectified of the indices of o Forfremmelsesprogrammer
symbolic capital” (Bourdieu 1990)
o Funding
o “Critical micro-level stratifying mechanisms” _
(Baldi 1998) o Priser

o Benchmarks
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1. Voksende globale ubalancer i citationsfordelinger 2. Konsforskelle i citationsrater

Global citation inequality is on the rise

Mathias Wullum Nielsen™'? and Jens Peter Andersen®™'

*D of of G h 1353 G

anmnunof?dmlkmAxhusUnmny mm(.bu\mxk

and ®Danish Centre for Studies in Research and Research Policy,

Edited by Yu Xie, Princeton University, Princeton, NJ, and approved December 28, 2020 (received for review June 12, 2020)

Citations are important building blocks for status and success in
science. We used a linked dataset of more than 4 million authors
and 26 million scientific papers to quantify trends in cumulative
citation inequality and concentration at the author level. Our
aniysk,whichmﬂymd"lsd-nﬁﬁtmm
that a small of elite

were produced by a mere 6% of all scientists (26). More recent rescarch
demonstrates even larger dspumms in citation distributions at
the author level (2, 6, 11, 27, 28), but variations in citation

ACIOSS iplinary, institutional, and 1

buundancs remain uncertain. Further, it is unclear whether the

slunsanddntdmbnhnqualhykonﬂerbemmm
dical sci and I sci The rise in
steaiele jon has coincided Mth a0 3 inclinath

Inctpxlm in citation sharcs have intensified over time.
Advances in author-disambiguation methods (29) allow us to
investigate these questions on a global scale. We used a linked

d of 4,042,612 authors and 25,986,133 articles to examine

d more collaboration. While i llaboration and
anp\bbmmgowhmmmml%m
cited, ging in more and larger collabo-
raﬁusmrﬁmhnwbkﬁlgm&mﬁm
alized publication rates are generally on the dedine, but the top
1%mmdhavesemlugevmmmauﬁmedpapen
and smaller relative d in fi unt p bli rates
than sdentists in the lower p tiles of the citation distrib
Yahenmgedmmmndshaveemhhdﬂlemplimm
its share of fractional- and full-count publications and citations.
mmmmwmmm
in high-ranking universities in pe and

| trends in the concentration of citations at the author
lcvcl and diffcrences in the degree of concentration across
fields, countries, and institutions.

Publication and citation data were retrieved from Clarivate’s
Web of Science (WoS). We limited our focus to disciplines
within the medical and hcalth scicnces, natural scicnces, and
agricultural sciences, wbcrc journal publncauon is the primary
form of scholarly ¢ ication (Materials and Methods). We
uscd a disambiguation algorithm to create publication profilcs
for all autbors wnh five or morc publication cnmcs m WoS. The
all 1 us to in

5! ¥

from 2000 onward.

while the United States has seen a slight dedine in elite
tration. Our findings align with recent evidence suggesting intensi-

fied international competition and widening author-level disparities
in science.

ific elites | | | science | sociology of science

Pcr-aulhmaumn impact was mcasurcd using ficld-normalized
citation scorcs (nes). nes is calculated by dividing the raw per-paper
citation scores with the average citation counts of comparable pa-
pers published in the same year and subficld. nes was rescaled to
account for citation inflation, represented here as nics. We report
per-author cumulative citation impact based on a full and fractional
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Gender variations in citation
distributions in medicine are
very small and due to self-

citation and journal prestige

Abstract A number of studies suggest that scientific papers with women in leading-author positions
attract fewer citations than those with men in leading-author positions. We report the results of a
matched case-control study of 1,269,542 papers in selected areas of medicine published between
2008 and 2014. We find that papers with female authors are, on average, cited between 6.5 and
12.6% less than papers with male authors. However, the standardized mean differences are very
small, and the percentage overlaps between the distributions for male and female authors are
extensive. Adjusting for self-citations, number of authors, international collaboration and journal
prestige, we find near-identical per-paper citation impact for women and men in first and last author
positions, with self-citations and journal prestige accounting for most of the small average
differences. Our study demonstrates the importance of focusing greater attention on within-group
variability and between-group overlap of distributions when interpreting and reporting results of
gender-based comparisons of citation impact.

DOI: https://doi.org/10.7554/elife.45374.001

JENS PETER ANDERSEN*, JESPER WIBORG SCHNEIDER, RESHMA JAGSI AND
MATHIAS WULLUM NIELSEN
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1. Hvorfor elite fokus?

“The study of elites is the study of power and
inequality, from above. It involves looking at the
distribution of social resources, which can
include economic, social, cultural, political,
knowledge capital. It also means exploring the
role of institutions in how such resources are
organized and distributed” (Khan 2012)

Global citation inequality is on the rise

Mathias Wullum Nielsen™'?© and Jens Peter Andersen®™'
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Citations are important building blocks for status and success in
science. We used a linked dataset of more than 4 million authors
and 26 million scientific papers to quantify trends in cumulative
citation inequality and concentration at the author level. Our

ber 28, 2020 (s d for review June 12, 2020)
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Fra 2000 til 2015, udvidede top 1%
sin citationsandel fra 14.1 til 21%
(relativ stigning = 49%).
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A Cumulative citation density B Citation inequality, annual Gini index

Gini index
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Fig. 3. Citation gap. (A) Citation density (full count) by fraction of authors, stratified by 5-y intervals. The x axis is on a logarithmic scale. (B) Gini coefficients
of citation density (full count) by percentile rank, per year, from 2000 to 2015.
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Gini index per field and year

Gini Index
o
(o))
3
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Year

OECD Field === Agricultural Sciences == Medical and Health Sciences === Natural Sciences

Fig. 4. Citation concentration and inequality by field. (A) Citation density (full counting) by fraction of authors, stratified by 5-y intervals for agricultural
sciences, medical and health sciences, and natural sciences. The x axes are on a logarithmic scale. (B) Field-specific Gini coefficients of citation density (full

count) by percentile rank, per year from 2000 to 2015.
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Proportion of all publications

Share with co-authors

Publication share B Mean papers per author C MNICS for top 1% authors
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Fig. 2. Publication, citation, and collaboration trends. (A) Changes over time in the share of total papers accrued by the top 1% (99th percentile), 75th, and
50th percentile from 2000 to 2015. (B) Developments in average publication output per year (per author) for the top 99th, 75th, and 50th percentile based on
a full and fractional counting of papers. (C) Mean citation rate per paper (per year) for the 99th percentile. (D) Mean proportion of papers with at least one
coauthor for the 99th, 75th, and 50th percentile. (E) Average number of coauthors per year for the 99th, 75th, and 50th percentile. (F) Annual mean and
median number of coauthors per paper for authors in the three percentile bins. In all panels, the black lines and dots show the 99th percentile, red shows the
75th percentile, and blue shows the 50th percentile. Solid dots show the scores by full count and hollow dots show fractional counts. Solid squares show the
median and hollow squares show the mean. B, C, and F are split into two facets with common x axes and individual y axes.

Samarbejdsfordelen!

Voksende samarbejdsaktivitet og gget
output gar hand i hand for “eliten”

Dvs. flere samarbejder, men med feerre
medforfattere gennemsnitligt (end for
resten)

Den gennemsnitlige forsker engagerer sig i
flere og stgrre samarbejder over tid

Fraktionaliserede pub-rater falder over tid
for bade "eliten” og resten, men mest for
resten (relativt set)
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1. Stgrre Labs
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Concentration or dispersal of research funding?

Kaare Aagaard(®, Al der Kladakis(®, and Mathias W. Nielsen(®

Danish Centre for Studies in Research and Research Policy, Department of Political Science, Aarhus University,
Bartholins Allé 7, DK-8000 Aarhus C, Denmark

Keywords: research funding, funding concentration, diversity, research performance, research
policy

ABSTRACT

The relationship between the distribution of research funding and scientific performance is a
major discussion point in many science policy contexts. Do high shares of funding handed
out to a limited number of elite scientists yield the most value for money, or is scientific
progress better supported by allocating resources in smaller portions to more tcams and
individuals? In this review article, we seek to qualify discussions on the benefits and
drawbacks of concentrating research funds on fewer individuals and groups. Based on an
initial screening of 3,567 articles and a thorough examination of 92 papers, we present a
condensation of central arguments. Further, we juxtapose key findings from 20 years of
empirical rescarch on the relation between the size of rescarch grants and scientific
performance. Overall, the review demonstrates a strong inclination toward arguments in favor
of increased dispersal. A substantial body of empirical research also exhibits stagnant or
diminishing returns to scale for the relationship between grant size and research performance.
The findings question the rationale behind current funding trends and point toward more
cfficient ways to allocate resources. In addition, they highlight the need for more research on
the interplay between science-internal mechanisms and policy priorities in accelerating
concentration of funding.
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Changing demographics of scientific careers: The rise
of the temporary workforce
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Contemporary scence has been ch ized by an exp ial
growth in publications and a rise of team sdence. At the same time,
there has been an i in the ber of PhD deg

vnhu:hhunmbnn "hyasmul-' xpansion in the

ber of iti In such a it i

mmmdxﬂamzmuﬂnaﬁlwnm—m
a long active career in science. In this paper, we study workforce
trends in three sdentific disciplines over half a century. We find
dramatic shortening of careers of scientists across all three disd-
plines. The time over which half of the cohort has left the field has
shortened from 35 y in the 1960s to only S y in the 2010s. In
addition, we find a rapid rise (from 25 to 60% since the 1960s) of a
gmdzmmmﬁmrmmoﬂynmm

ithout having led a p ther, the fi
mmmomhlmhadmmdud Mnk
!hcchsof porary ists has dated. We provide an

ion of our irical results in terms of a survival model
fmﬁldlmnnf-pohmﬂmofnmmmmﬁcunc
survivability. Cohort can be fully deled by a
relatively simple hazard probability functi Ithough we find

sutmlly sqr-ﬁnm mdsbﬁwunmnmatitynd an author's
neither p ivity nor the citation impact of

udywwkm&ekvﬂdmdcdhbmmmmnanm

predictor of ultimate survivability.

the factors contributing 10 abandoning scientific careers (14-16).
Prior work has identified productivity (14, 16-20), impact (20, 21),
number of collaborators (14, 17), gender (22), prestige of PhD
granting and haring mstitutions (23, 24), prestige of the ady (24,
25). gender of the advisors (16). and Lwd of specialzation (26) as
important factors correlsted with career success. Some of these
studies have found that these factors are correlasted. For example,
there & a correlation between the alation success of early papers and
later increase m productivity (27). There 8 also a reported correla-
ton between gender and productivity (19, 28, 29), gender and cita-
vons, and gender and collaboration. Fnally, there s a correlation
between mstitutions] prestige and productivity (30, 31), = well as
institutonal prestige and impact (32). Directsonality of these corre-
lations = dafficult to establish and is not the focus of ths paper.
On the other hand, there are relatively few studies that focus on
modeling scentific careers (30, 33-38) in the context of surviv-
abilsty. An early study of this type (35) used a sample of 500 au-
thors durmg the period 1964-1970 and has establshed a divison of
all authors nto transient and contmuants and found that the levels
of productivity are correlated with career length. Two recent studies
(36, 37) used susvival analysis and hazard models 1o examine gender
differences i retention of science and social scence assistant pro-
fessors. These stdwes established that the chances of survival of
assstant professors in soence and engineering are less than S07%;

s ohon sl lann s o tann 20 VA SBEL i ohocs e analad
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Et overbefolket system? Eller for stor magtkoncentration?

Does Science Advance One Funeral at a Time?@

The Ortega Hypothesis

am " By PIERRE AZOUL 3 s-ROS S
Citation analysis suggests that only a few 'y PIERRE AZOULAY, CHRISTIAN FONS-ROSEN, AND JOSHUA S. GRAFF ZIVINE

scientists contribute to scientific progress.

Jonathan R. Cole and Stephen Cole

Most scientists are aware that science
is a highly stratified institution. Power
and resources arc concentrated in the
hands of a relatively small minority. For
the past several years we have been
studying the social stratification system
of science (/-3). Most of our research
has concentrated on the social processes
through which individual scientists are
evaluated, to discover why some scien-
tists rise quickly to positions of emi-
nence and others remain relatively ob-
scure. Two conflicting theories explain

social mobility in science. According
to one theory the stratification sys-
tem of science operates on strictly uni-
versalistic criteria: the scientists who
publish the most significant work re-
ceive the ample recognition they de-
serve; those not publishing significant
work are ignored. According to the
other theory, a small elitec at a handful
of universities and government-sup-
ported laboratories control the social
institutions of science in such a way as
to perpetuate their own ideas and as-
sure the social mobility of their intel-

We examine how the premature death of eminent life scientists alters
the vitality of their fields. While the flow of articles by collaborators
into affected fields decreases after the death of a star scientist, the
flow of articles by non-collaborators increases markedly. This surge
in contributions from outsiders draws upon a different scientific cor-
pus and is disproportionately likely to be highly cited. While outsid-
ers appear reluctant to challenge leadership within a field when the
star is alive, the loss of a luminary provides an opportunity for fields
to evolve in new directions that advance the frontier of knowledge.
(JEL 123, 031, O33)

A new scientific truth does not triumph by convincing its opponents and
making them see the light, but rather because its opponents eventually die,
and a new generation grows up that is familiar with it.

—Max Planck



Bibliometrics: Global gender disparities in science

)

LEAD-AUTHOR GENDER AND CITATION

Papers with female authors in key positions are cited less than those with male authors in key positions,
be they papers with one author, or those resulting from national and international collaborations.

Nature 504, 211-213 (2013) ‘ Cite this article

14k Accesses | 745 Citations | 1359 Altmetric | Metrics

Female author

SINGLE AUTHORED
Male author

Female first author

“And what of impact? We analysed
prominent author positions - sole NATIONAL COLLAB.
authorship, first-authorship and last-
authorship. We discovered that when

Male first author

Female last author

Male last author

a woman was in any of these roles, a Eemale £Lost author

paper attracted fewer citations than in Male first author
. . INTERNATIONAL COLLAB.

cases in when a man was in one of Female last author

these roles (...). The gender disparity T

holds for national and international
collaborations” (Lariviere et al. 2013).

Reconstruction of figure in: Lariviere, V., Ni, C., Gingras, Y., Cronin, B., & Sugimoto, C. R. (2013). Bibliometrics:
Global gender disparities in science. Nature News, 504(7479), 211.



o? KOBENHAVNS UNIVERSITET

] MALE

1] FEMALE
0.75=
£ 050-
025~
0.00-

| ' ll'lllll ' Vo bl ' llllllll [ WO g | My el )
01 10.0
ncs

LOG-SCALE



o, KOBENHAVNS UNIVERSITET

ldeen rejser videre...

o “In the Web of Science, women in first- or sole-author positions receive fewer citations than men in the
same positions” (Socius)

o “On impact, women’s publications are cited less per article than men’s, according to a study of 5.5
million articles published between 2008 and 2012” (Perspectives in Psychological Science)

o “In addition, women are under-represented in prestigious publications and authorship positions and
women receive ~10% fewer citations.” (Nature Astronomy)

o “More subtle practices are also implicated. For example, we know that men’s research is more likely to
be cited than women’s” (Gender and Society)

o “Every major criterion on which scientists are evaluated [...] has been shown to be biased in favour of
(white) men. These include authorship credit, paper citations, funding, recruitment, mentoring and
tenure! (Nature)

o “This research also found that articles with women in these positions are cited less frequently than those
that have males occupying them.”

o “Women scientists have fewer citations than men” (Handbook of Science and Technology Studies)
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Figure 1. Density distributions of the log-transformed, per-paper NCS for the matched set of male and female
first authors (Sample 1), female and male last authors (Sample 2), and female first and last authors vs. other
author combinations (Sample 3). Dashed lines indicate the mean NCS for each sample. The y-axis indicates the
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RESFARCH ARTICLE

Self-citation is the hallmark of productive
authors, of any gender

Shubhanshu Mishra', Brent D. Fegley'~, Jana Diesner’, Vetle I. Torvik'~

1 School of Information Sciences, University of linces at Urbana-Champasgn, Champaign, IL 61820, United
States of Amenca, 2 linois Infomacs nstiute, University of linois at Urbana-Champaign, Urbana, i
61801, Unied States of Amenca

* viorvik @ilinots.odu

Abstract

nwmmwﬂyrepuledwmenselﬂﬁmsmdnnﬂnnmmmauﬂm
ety of discip inthe graphic database JSTOR. Here, we replicate this finding in a
sample of 1.6 million papers from Author-ity, a version of PubMed with computationally dis-
ambiguated author names. More importantly, we show that the gender effect largely disap-
pears when ing for prior publication count in a multidimensional statistical model.
Gender has the weakest effect on the probability of self-citation among an extensive set of
fi modvdrdngbyﬁwmmaﬁlmmmmmmm

(2018) Self-Gikion is the hedhwark
authors, of any gender. PLoS ONE 139):
€O195773. Mips/idoi 0ng 101371 foumal.
pone 0195773

Ediitor: Nieds 0. Schilles, Leiden University,
NETHERLANDS

Received: Septamber 23, 2016
Accepted: March 14, 2018
Published: Septomber 26, 2018

subject-matter novelty, ref counts, p type, , and venue.
We find that seli-citation & the rk of producti sthors, of any gender, who cite their
novel jounal publications early and in similar venues, and more often cross citation-bamiers
such as language and indexing. As a resull, papers by authors with short, disrupted, or
diverse careers miss out on the initial boost in visibility gained from self-citations. Our data
further suggest that this disprop y affects b of attrition and not

b of disci y und

Historical comparison of gender inequality in scientific
careers across countries and disciplines

Junming Huang™><', Alexander J. Gates™', Roberta Sinatra®*(, and Albert-Laszlé Barabasi**$"2@

“Network Science Institute and Department of Physics, Northeastern University, Boston, MA 02115; ®*CompleX Lab, School of Computer Science and
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Princeton Umverm'y Princeton, NJ 08540; "Department o' C Science, IT University of Cop: 2300 C

10126 Turin, ltaly; 'Ch ing Division of

and Women's Hospital, Harvard Medual School, Boston MA 02115; 9Depanmem of
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There is ive, yet fra d, evidence of gender dlffer-
ences in academia suggesting that are und

in most scientific disciplines and publlsh fewer amdes through-
out a career, and their work acquires fewer citations. Here, we

offera P ive picture of | gender dlﬂerences in
perf hrough a bibli lysis of Pk
ing careers by ting the | blicati hlstory of

over 1.5 million gender-identified authors whose publishing career
ended between 1955 and 2010, covering 83 countries and 13 dis-
ciplines. We find that, paradoxically, the increase of participation
of women in science over the past 60 years was accompanied by
an increase of gender differences in both prodm:tlvuty and impact.

Most surprisingly, though g i find-
ing that men and blish at a parable annual rate
and have equivalent career- wlse impact for the same slze body of

work. Finally, we that diffi in ing career

lengths and drop rates explain a large portion of the reported
career-wise differences in productivity and impact, although pro-
ductivity differences still remain. This comprehensive pxture of
gender inequality in academia can help reph the

tionatcly small number of authors produce a large fraction of
the publications and receive the majority of the citations (29),
an cffect that is exacerbated in small sample sizes (30). To truly
understand the roots of the gender inequality, we need to survey
the whole longitudinal, disciplinary, and geographical landscape,
which is possible only ||' we caplure complete pubhshmg carcers
for all scientists across discipli and nati Jaries.
Ilere, we reconstructed the full publlshmg career of 7,863,861
scientists from their publication record in the Web of Sci-
cnce (WoS) database between 1900 and 2016. By deploying a
state-ol-the-art method for gender identification (SI Appendix,
section S2.E), we identified the gender of over 3 million authors
(856,889 fcmalc and 2,146,926 malc) spanning 83 countrics
and 13 major disciplines (SI Appendix, scction S2). We then
focused on 1,523,002 scientists (412,808 female and 1,110,194
malc) whose publishing carcers ended between 1955 and 2010
(SI Appendix, scctions S1 and S2.H), allowing us to systcmati-
cally compare complete male and female carcers. This extensive
sample covers 33% of all papers published between 1955 and
2010 but due to methodological limitations, systematically lacks

around the inability of s careers in ia, with
important consequences for institutions and policy makers.
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Toptidsskrifter som en central del af problemet?

Gender differences in submission behavior exacerbate publication

disparities in elite journals

Isabel Basson', Chaoqun Ni?, Giovanna Badia®, Nathalie Tufenkji*, Cassidy R. Sugimoto®®,
Vincent Lariviére* %7 Publishing while female
Are women held to higher standards? Evidence from peer review.*

Abstract

Erin Hengel
Women are particularly underrepresented in journals of the highest scientific impact, with March 2020
substantial consequences for their careers. While a large body of research has focused on the (First version: September 2015)

outcome and the process of peer review, fewer articles have explicitly focused on gendered
submission behavior and the explanations for these differences. In our study of nearly five
thousand active authors, we find that women are less likely to report having submitted papers and, Conditional on the quality of a paper, are women held to higher writing standards in aca-
. . : demic peer review? Using readability scores to investigate, I find: (i) female-authored papers
when they have, to submit fewer manuscripts, on average, than men. Women were more likely to arc 1-6 percent better written than equivalent papers by mens (i) the gap widens during peer
indicate that they did not submit their papers (in general and their subsequently most cited papers) review; (iii) women improve their writing as they publish more papers (but men do not); (iv)
to Science, Nature, or PNAS because they were advised not to. In the aggregate, no statistically men do not appear to compensate by raising quality along another dimension. Using a sub-
significant difference was observed between men and women in how they rated the quality of their jective expected utility framework, I show that tougher editorial standards are most obviously
s B . T consistent with authors’ observed choices. A conservative estimate derived from the model
work. Nevertheless, regardless of discipline, women were more likely than men to indicate that Sivse Hichi et s Hlnaleeeanoni i et ]
their "work was not ground-breaking or sufficiently novel” as a rationale for not submitting to one pe%im moi clearly ﬂin they otherwise would.
of the listed prestigious journals. Men were more likely than women to indicate that the "work
would fit better in a more specialized journal.” We discuss the implications of these findings and
interventions that can serve to mitigate the disparities caused by gendered differences in
submission behavior.
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Thereis awell-documented gap between the observed number of works produced by
women and by men inscience, with clear consequences for the retention and
promotion of women'. The gap might be aresult of productivity differences?>, orit

™ Check for updates might be owing to women’s contributions not being acknowledged®’. Here we find
thatatleast part of this gap s the result of unacknowledged contributions: womenin
research teams are significantly less likely than men to be credited with authorship.
The findings are consistent across three very different sources of data. Analysis of the
first source—large-scale administrative data on research teams, teamscientific output
and attribution of credit—show that women are significantly less likely to be named on
agiven article or patent produced by their teamrelative to their male peers. The
gender gap in attribution is present across most scientific fields and almost all career
stages. The second source—an extensive survey of authors—similarly shows that
women'’s scientific contributions are systematically less likely to be recognized. The
third source—qualitative responses—suggests that the reason that women are less

likelvtahe credited ichecarnice theirwark ic aften nat known icnat annreciated aric
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The gendered nature of authorship

“haoqun Ni', Elise Smith2, Haimiao Yuan3, Vincent Lariviére™®, Cassidy R. Sugimoto'

\uthorship is the primary form of symbolic capital in science. Despite this, authorship is rife w
nalpractice, with women expressing concerns regarding the fair attribution of credit. Based on
urvey, we examine gendered practices in authorship communication, disagreement, and fairr
iemonstrate that women were more likely to experience authorship disagreements and experi
>ften. Their contributions to research papers were more often devalued by both men and wome
nore likely to discuss authorship with coauthors at the beginning of the project, whereas men\
‘0 determine authorship unilaterally at the end. Women perceived that they received less credi
vhile men reported the opposite. This devaluation of women’s work in science creates cumulativ
n scientific careers. Open discussion regarding power dynamics related to gender is necessary 1
:quitable distribution of credit for scientific labor.
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