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We study whether gender influences credit attribution for group work
using observational data and two experiments. We use data from aca-
demic economists to test whether coauthorship matters differently for
tenure for men and women. We find that, conditional on quality and
other observables, men are tenured similarly regardless of whether they
coauthor or solo author. Women, however, are less likely to receive ten-
ure the more they coauthor. We then conduct two experiments that
demonstrate that biases in credit attribution in settings without con-
founds exist. Taken together, our results are best explained by gender
and stereotypes influencing credit attribution for group work.
is paper subsumes a paper of the same title that Sarsons submitted to the Journal of
al Economy ( JPE) in 2017. During the review process, Sarsons was asked by editor
nica to add additional material to the paper in the form of an experiment. The exper-
t she designed and ran (experiment 1 in this paper) had overlap with an experiment
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I. Introduction
Do employers use gender when allocating credit for group work, partic-
ularly when individual contributions are unobserved? Organizations in-
creasingly rely on group work for production (Lazear and Shaw 2007),
yet there is little empirical evidence documenting how credit for group
work is allocated. Unless employers can perfectly observe each worker’s
contribution to the team’s output, they must decide how to allocate
credit without having full information as to what each worker did. This
could leave room for demographic characteristics—such as gender—to
influence the allocation of credit.
In this paper, we test whether uncertainty over an individual’s contri-

bution to a project leads to differential attribution of credit that contrib-
utes to the gender promotion gap. In many industries, women are not
only hired at lower rates than men are but are also promoted at lower
rates.1 This paper explores whether gender differences in credit for
group work exist and whether they explain part of the promotion gap.
We primarily look at the tenure decisions of academic economists to

test whether gender influences the allocation of credit for coauthored
papers. Economics is a relevant setting, as there is a large tenure gap be-
tweenmen and women and because the amount of coauthoring has risen
dramatically in recent years (Ginther and Kahn 2004; Hammermesh
2013). Using data from economists’ curriculum vitae (CVs), we track in-
dividuals’ career trajectories and compare whether the trajectory is differ-
ent for individuals who coauthor versus solo author and whether there is
a difference by gender.
Within economics, we find that men and women who solo author most

of their work have similar tenure rates conditional on a proxy for the
quality of papers. However, an additional coauthored paper is correlated
1 Blau andDeVaro (2007), e.g., find that across jobs, women are less likely to be promoted
than men conditional on worker performance and ability ratings. In the United Kingdom,
female managers are nearly 40% less likely to be promoted than male managers (Elmins,
Joyce, and Costa Dias 2016).

that Gërxhani and Schram had discussed with Sarsons in 2016 and with an experiment that
Gërxhani, Reuben, and Schram subsequently designed and ran (experiment 2 in this pa-
per). Gërxhani, Reuben, and Schram wrote to Sarsons and JPE after seeing Sarsons’s paper
that was at the time conditionally accepted at JPE. At this point, editor Kamenica turned the
paper over to editor List because of potential conflict issues (Sarsons was nowhis colleague).
After some deliberations, the authors agreed to merge the projects. Editor List then had
the new joint study peer reviewed. Sarsons especially thanks Roland Fryer, Claudia Goldin,
Larry Katz, David Laibson, and Amanda Pallais for their guidance and encouragement. We
thank the editor, John List, and four anonymous referees. We also thankMitra Akhtari, Amitabh
Chandra, JohnCoglianese,OrenDanieli, ElloraDerenoncourt, FlorianEderer, BenEnke, Raissa
Fabregas, Nicole Fortin, Nickolas Gagnon, Peter Ganong, Edward Glaeser, Siri Isaksson, Emir
Kamenica, Sara Lowes, Rob McMillan, Eduardo Montero, Gautam Rao, Alex Segura, Nihar
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with a 7.4% increase in tenure probability for men but only a 4.7% in-
crease for women. This gap is significantly less pronounced for women
who coauthor with women, suggesting that the attribution of credit is re-
lated to the gendermix of coauthors. Furthermore, amanwho coauthors
is no less likely to receive tenure than a comparablemanwho solo authors
even though there is presumably more uncertainty as to how much work
he did. A counterfactual exercise suggests that this difference in credit
allocation explains roughly 40% of the unconditional gender gap in ten-
ure rates and 65% of the gap that remains after controlling for average
paper quality, citations, tenure and PhD institution ranks, and field.
To ensure that we are not picking up on ability differences between

men and women, we control for the quality of papers using both journal
rankings and citations, allowing for a comparison of men and women
with similar research portfolios. The results are also robust to including
other individual-level controls, such as length of time to tenure and the
seniority of one’s coauthors, as well as tenure year, tenure institution,
and primary field fixed effects.
We argue that these results are most consistent with a story of women

receiving less credit for their joint work withmen because of bias. To show
this, we first use current CVand citation data to compare the productivity
of men and women who did and did not receive tenure at the institution
where they initially went up for tenure.While the estimates are imprecise,
we find suggestive evidence that women who coauthor and are denied
tenure produce more solo-authored papers that publish in high-ranking
journals than men who are denied tenure. Data on citations show a sim-
ilar result.
We then rule out several alternative explanations for the empirical pat-

terns. For example, several papers have demonstrated that selection into
coauthorship in economics is not random.2 We test for selection into co-
authorship and do not find any evidence that women coauthor with high-
ability or more senior men. We also look at the timing of coauthorship
and find no evidence that women begin coauthoring if they have a slower
start to their careers. The empirical patterns are also inconsistent with
taste-based discrimination.
Because the CV data do not allow us to rule out the possibility that

women actually contribute less to papers that are coauthored with men,
we conduct two experiments designed to test whether real or perceived
differences in contributions drive credit allocation. In the first experi-
ment, we first hire individuals to complete quizzes on topics that are ei-
ther male or female stereotyped. We then hire participants who act as
“predictors” and are randomized into an individual treatment or a joint
2 See, e.g., Boschini and Sjögren (2007); Bikard, Murray, and Gans (2015); and Garcia
and Sherman (2015).
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treatment. Predictors in the individual treatment are shown two individ-
uals’ separate quiz scores, while predictors in the joint treatment are
shown the combined score of two individuals. They are then asked to pre-
dict the performance of each participant on future quizzes.
In the joint treatment, women are predicted to perform worse than

theirmale counterparts formale-stereotypedquizzes, suggesting that pre-
dictors believe that women contributed less to the combined score (i.e.,
they performedworse).However, if pairs performed a female-stereotyped
quiz, women and men are given equal credit. To understand whether
these results are driven by participants’ beliefs about the ability distribu-
tions of men and women, we randomly provide some participants with
the distribution of scores on the initial quiz by gender. Women appear
to be given equal credit in the female-stereotyped quiz because partici-
pants view it as being gender-neutral. That is, they do not realize that
women tend to outperformmen. Showing participants the gender distri-
bution of scores corrects this belief, and women are then predicted to
have a better performance in future female-stereotyped quizzes, but it
does not affect the predicted performance gap for women and men per-
forming male-stereotyped tasks.
The second experiment is conducted in amore natural setting with hu-

man resources (HR) personnel. Following a similar design, we again test
whether women are less likely than men to receive credit for good group
performance. We additionally elicit the HR personnels’ beliefs about
male and female performance and find that differences in the allocation
of credit are driven largely by differences in beliefs.We also find thatmale
HR personnel are more likely to hire in favor of men and female HR per-
sonnel in favor of women.
This paper replicates and builds on the results in Sarsons (2017), which

shows the basic correlational patterns between paper composition and
tenure. In this paper, we replicate the results using more data and then
use the CV data and two experiments to establish a channel through
which gender influences the allocation of credit. The paper also relates
to a large literature seeking to understand difference in labormarket out-
comes betweenmen andwomen. Factors such as productivity, personality
and behavioral differences (such as competition aversion), and fertility
preferences have been shown to explain some differences in career
choice and progression.3 In academia in particular, studies have pointed
to both supply-side factors, including differences in subject matter inter-
est (Dynan and Rouse 1997) and the availability of role models (Carrell,
3 There is a large literature documenting gender differences in productivity, attitudes
toward different types of work, and family choices. See, e.g., Ginther and Kahn (2004);
Niederle and Vesterlund (2007); Buser, Niederle, and Oosterbeek (2014); Ceci et al.
(2014); Reuben, Wiswall, and Zafar (2017); and Antecol, Bedard, and Stearns (2018).
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Page, andWest 2010; Hale and Regev 2014); demand-side factors, such as
implicit bias (Moss-Racusin et al. 2012; Milkman, Akinola, and Chugh
2015); and institutional factors (Antecol, Bedard, and Stearns 2018). This
paperdirectly tests whether thedifferential treatment of workoutput con-
tributes to the gender gap, contributing to a literature documenting gen-
der differences in men’s and women’s behavior in teams (Coffman 2014;
Born, Ranehill, and Sandberg 2019; Isaksson 2019).
The remainder of the paper is organized as follows. Section II describes

the data and shows that a tenure gap exists betweenmale and female econ-
omists. In section III, we show that the tenure gap closes as women pro-
ducemore solo-authored papers but does not close as they producemore
coauthoredpapers.Womenhave a consistently lowerprobability of tenure
for each additional coauthored paper than men. We show that the results
are robust to accounting for attrition and to using different journal
rankings and definitions of tenure. In section IV, we argue that the results
are in line with a story in which women receive less credit for joint work
with men and discuss why women still coauthor with men despite the
low returns to doing so. We also test alternative explanations of the rela-
tionship between coauthorship and tenure and argue that none can fully
explain the observed empirical patterns. Section V discusses the design
and results of the experiments. Section VI discusses how we might expect
coauthorships to evolve in the long run, and section VII concludes.
II. Data
To examine the relationship between paper composition and tenure, we
construct a data set using the CVs of economists who came up for tenure
between 1985 and 2014 at one of the top 35 US PhD-granting universi-
ties.4 The academic progression documented in the CVs makes it possi-
ble to evaluate the relationship between an individual’s research output
and career progression. We can then compare the degree of collabora-
tive work and reward for that work and compare these results for men
versus women.
A. Sample Selection and Data Overview
We include only PhD-granting institutions in the sample, as tenure evalu-
ation at these schools is determinedprimarily on the basis of research out-
put, of which we have a clear measure. Other institutions, such as liberal
arts colleges, place greater weight on teaching ability for tenure, something
4 The list of institutions is taken from the Research Papers in Economics (RePEc)/IDEAS
EconomicsDepartment rankings.The list of schools includedcanbe found inapp.C(apps.A–
E are available online).
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that we cannot measure. We exclude business and public policy schools
for similar reasons.5 It is reasonable to assume that the top 35 economics
departments in the United States emphasize research, which is measured
by the number and quality of papers one produces.
One problem with collecting tenure information is that the CVs of in-

dividuals who went up for tenure, were denied it, and left to industry or
government are difficult to find, leading to a sample-selection problem.
To deal with this issue, we collected historical faculty lists from 23 of the
35 schools and located over 90% of faculty who had ever gone up for ten-
ure at these 23 institutions. For the remaining 12 schools that didnot have
historical faculty lists available, we looked at the top 75US institutions, the
top five Canadian institutions, and the top five European institutions to
locate anyone who went up for tenure at a top 35 US school and then
moved to another institution. We also checked economists’ CVs at the ma-
jor Federal Reserve Boards and other large research institutes, such as
Mathematica, in the United States. While there might still be a sample-
selection problem, we show in section III.B.1 that the results are robust to
using only the sample for which we have historical faculty lists.
From individuals’ CVs, we code where and when they received their

PhDs, their employment and publication history, and their primary and
secondary fields. When looking at the relationship between publications
and tenure in the main analysis, we include only papers that were pub-
lishedup to and including the year an individual goes up for tenure. Book
chapters are not included in the paper count. In a robustness check, we
include papers that were published 1 and 2 years after tenure.
To control for thequality of aperson’s publications, weprimarily use the

“AER-equivalent” ranking measure developed by Kalaitzidakis, Mamu-
neas, and Stengos (2003); this measure converts journal publications into
their equivalent number of American Economic Review (AER) papers.6 Less
than 10%of journal articles cannot be converted because the journal does
not appear in the ranking. In these cases, we give the publication a rank-
ing of zero.7

Using the AER-equivalent measure instead of a list journal rank allows
for different distances between journal ranks and for multiple journals
to hold the same rank. For example, the top field journals can all hold the
same rank. Other journal rankings force a ranking among these even though
5 Business and policy schools might also value teaching differently and put weight on
different types of journals.

6 AER is regarded as one of the top journals in economics. Most journal publications are
therefore converted to be some fraction of an AER paper.

7 If someone does not have any solo- or coauthored papers, we set the relevant journal
ranking to zero and include a dummy variable indicating that the individual has no solo-
(or coauthored) papers. This enables us to keep using the full sample.
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the journals might count the same amount toward tenure depending on
one’s field. For robustness, we replace this paper quality measure with the
RePEc/IDEAS ranking of economics journals in section III.B.2.
Finally, we include citations—measured in 2015—of pretenure papers

as a control variable. These citations were scraped from Google Scholar.
We supplement this data set with results from a survey designed to

measure individuals’ beliefs about the returns to various types of papers.
The survey also contains information on how frequently individuals pre-
sent their papers. The exact questions and nature of the survey are dis-
cussed in greater detail in section IV.
B. Construction of Tenure
Todeterminewhether someone received tenure, we follow the guidelines
on each school’s website (as of 2015) as to when tenure decisions are
made. The majority of schools require faculty to apply for tenure 7 years
after their initial appointment. We therefore consider years 6–8 to be the
“tenure window” in which someone applies for tenure to account for peo-
ple who go up for tenure early or late (e.g., because of a leave of absence).
We assume that an individual is denied tenure if he or shemoves to a uni-
versity rankedfive positions below the initial institution during the tenure
window. Similarly, we assume that an individual is denied tenure if he or
shemoves fromacademia to industry during the tenure window.Defining
tenure in this way accounts for the fact that some people switch institu-
tions 2–3 years after their initial appointment, not because they were de-
nied tenure but for personal preferences, and that some people might
choose to move to a comparable school around the time of tenure even
though they were offered tenure at their original institution. For exam-
ple, someone who moves from Massachusetts Institute of Technology to
Harvard after 7 years was presumably offered tenure at Massachusetts In-
stitute of Technology but chose to move to Harvard for other reasons.
As mentioned, a person who moves five or fewer years after his or her

initial appointment is not assumed to have been denied tenure since he
or she moved before the tenure window starts. If someone moves before
the tenure window, we use the second institution they were at to deter-
mine tenure. For example, if a person’s first job is at university A but he
or shemoves to university B after 3 years, we use university B as the tenure
institution but do not start the tenure clock over. We do not restart the
clock because the data show that in more than 80% of cases the individual
still appears to go up for tenure within 8 years of his or her appointment
at the first institution. However, we do extend this tenure clock in a robust-
ness check. Individuals whomove from an academic institution into indus-
try before the tenure window are excluded from the sample.



108 journal of political economy
C. Summary Statistics
Table 1 presents summary statistics of the data. Approximately 69% of
the full sample received tenure, but this masks a stark difference between
men and women. Only 52% of women received tenure, while 73% of
men did.
“Total papers,” “Solo authored,” and “Coauthored” give the number of

papers in each group that an individual had published by the time of ten-
ure. These publication counts do not include books or book chapters. Pa-
pers published in noneconomics journals (such as a political science jour-
nal) are included but receive a ranking of zero (the lowest ranking). The
results are robust to excluding publications in noneconomics journals.
There is no statistically significant difference in the number of papers

that men and women produce. Panel B looks at differences in the quality
of papers. Men are no more likely to publish their papers in the top five
journals (AER, Econometrica, Journal of Political Economy, Quarterly Journal
of Economics, and Review of Economic Studies) than women. The only statis-
tically significant productivity difference is thatmen tend to publish their
coauthored papers in slightly higher-ranking journals. Specifically, men’s
coauthored papers have an average ranking of 0.34 AER equivalents,
while women’s coauthored papers have an average ranking of 0.31 AER
equivalents.We therefore control for the quality of papers—measured us-
ing the AER-equivalent ranking as well as average citations—throughout
the analysis.
Panel C displays differences in coauthoring patterns between men and

women. “Number of unique coauthors” gives the number of unique co-
authors an individual has had by tenure. Men and women have roughly
the samenumber of coauthors, but there are somedifferences in the types
of people men and women coauthor with. For example, women are less
likely to coauthor with senior faculty andmore likely to coauthor with other
assistant professors. This could be driven in part by the fact that they are
also more likely to coauthor with other women, many of whom are also
junior professors.
For illustrative purposes, we plot the number of women and men who

have various combinations of solo- and coauthored papers in figure B1
(figs. B1–B3, D1, E1, and E2 are available online), as well as the average
probability of receiving tenure for each paper combination in figure B2.
Mostmenandwomenhave a similar combination of solo- and coauthored
papers. Figure B2 illustrates that individuals with a large number of either
solo- or coauthored papers are likely to receive tenure. However, panel A
suggests that women with a larger fraction of their papers that are solo au-
thored have a better chance of receiving tenure than women with a mix
of solo- and coauthored papers. We examine this claim formally in the next
section.



TABLE 1
Summary Statistics

Full Male Female p-Value

A. Sample Characteristics

Tenure .687 .735 .518 .001
(.464) (.442) (.502)

Years to tenure 6.770 6.637 7.234 .001
(1.645) (1.579) (1.787)

Total papers 8.421 8.517 8.088 .259
(3.916) (4.078) (3.282)

Solo authored 3.055 3.048 3.080 .890
(2.371) (2.406) (2.253)

Coauthored 5.364 5.464 5.015 .194
(3.573) (3.697) (3.089)

B. Quality of Papers

Top five solo .651 .643 .679 .704
(.976) (.988) (.939)

Top five coauthored 1.266 1.275 1.234 .764
(1.426) (1.430) (1.416)

AER-equivalent ranking .331 .338 .309 .068
(.161) (.161) (.160)

AER-equivalent:
Solo publications .317 .314 .326 .599

(.238) (.232) (.256)
Coauthored publications .320 .328 .290 .058

(.205) (.209) (.189)

C. Coauthoring Patterns

Number of unique coauthors 4.551 4.562 4.512 .860
(2.807) (2.792) (2.867)

Full professor .488 .499 .450 .104
(.306) (.315) (.270)

Associate professor .163 .166 .152 .531
(.227) (.235) (.195)

Assistant professor .279 .270 .311 .140
(.282) (.279) (.290)

Graduate student .0159 .0138 .0233 .158
(.0681) (.0565) (.0984)

Number of female coauthors .1342 .0927 .279 .001
(.229) (.180) (.310)

Observations 613 476 137
Note.—This table displays the average tenure rate, pretenure productivity, and pretenure
authorship patterns of men and women who went up for tenure at one of the top 35 US eco-
nomics departments between 1985 and 2014. The top 35 institutions are determined accord-
ing to the RePEc/IDEAS economics department rankings. In panel A, “Tenure” is an indicator
that equals one if an individual was promoted to associate or full professor 6–8 years after his
or her initial appointment. “Years to tenure” gives the number of years between an individ-
ual’s PhD graduation year and the year he or she went up for tenure. All paper counts are
measured as the number of papers an individual had published at the time of tenure.
“Top five solo” and “Top five coauthored” give the number of publications an individual had
published in one of the top five economics journals: AER, Quarterly Journal of Economics, Econo-
metrica, Journal of Political Economy, and Review of Economic Studies. “AER equivalent” is a measure
that converts an individual’s publications into the number of AER-equivalent publications they
correspond to. For more details on this variable, see sec. II. “Number of unique coauthors”
gives the number of different coauthors an individual had published with by the time he or
she went up for tenure. Coauthor positions (full, associate, assistant, and graduate student)
are the positions an individual’s coauthors had at the time that individual went up for tenure.
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III. Empirical Strategy and Results

A. Main Results
We show three main results. We first establish that a significant tenure
gap exists betweenmen and women. We then show that the gap becomes
more pronounced the more women coauthor and that women who solo
author all of their papers have tenure rates comparable to men. Finally,
we show that the gender of a woman’s coauthor matters. Women who co-
author with other women do not suffer a coauthor penalty.
1. Tenure Gap
Figure 1 plots the coefficient b̂1 from estimating

Tifst 5 b1TotPapersi 1 b2TotPapers
2
i 1 g0Zi 1 vf 1 vs 1 vt 1 eifst (1)

separately for men and women using ordinary least squares (OLS). The
dependent variable, Tifst, is an indicator that individual i in field f at
school s receives tenure in year t. The variable TotPapersi represents
the number of papers (both solo- and coauthored) individual i has at
the time he or she went up for tenure. A quadratic in the number of pa-
pers is included to capture nonlinearities in how publications matter for
tenure. The vector of individual-level controls, Zi, includes average jour-
nal rank (measured as average AER equivalents), the log of total cita-
tions, the number of years it took i to go up for tenure, and the total
number of coauthors on i’s papers. Tenure institution (vs), tenure year
(vt), and field fixed effects (vf) are also included, as tenure standards
likely vary over time and by field and department.8

The figure shows that a significant tenure gap exists between men and
women even after controlling for productivity, primary field, tenure insti-
tution, and tenure year.While an additional paper is correlated with a 13–
16 percentage point increase in tenure probability for men and women,
women are consistently 10–13 percentage points less likely to receive ten-
ure thanmen conditional on havingwritten the samenumber and quality
of papers. The lower intercept for women could stem from tenure
committees starting with a lower prior about women’s ability. However,
if all papers were clear signals of ability and tenure committees are Bayes-
ian, we would expect the slope of the relationship between papers and
8 The main specification uses tenure institution and tenure year bins because of sample
size, but the results are robust to including individual tenure institution and year fixed
effects.
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tenure to be steeper for women. Put differently, if men and women received
equal credit for papers, the coefficient onTotPapersi should be significantly
larger for women than for men.
We provide a formal test for the difference in slopes for men and women

in column 1 of table 2, where we present the estimates from

Tifst 5 b1TotPapersi 1 b2femi 1 b3ðTotPapersi � femiÞ 1 b4TotPapers
2
i

1 g0Zi 1 vf 1 vs 1 vt 1 eifst :
(2)

This is similar to estimating equation (1) except that we interact total pa-
pers with a female dummy, femi, rather than splitting the sample. There is
FIG. 1.—Total papers and tenure. This binned scatterplot shows the correlation be-
tween the total number of publications an individual has at the time they go up for tenure
and the probability of receiving tenure. The y -axis variable, tenure, is a binary variable that
equals one if an individual received tenure at their initial institution of employment. For
more details on how the tenure variable is constructed, see section II. To construct the plot,
tenure is first residualized with respect to the following controls: number of years it took
to go up for tenure, average journal rank of pretenure publications, log citations, total co-
authors, and tenure school group, tenure year group, and field fixed effects. The x-axis var-
iable, number of publications, is then divided into 20 equal-sized groups. Within each of these
groups, we plot the mean of the y -axis variable (tenure) residuals against the mean of the
x -axis variable (also within each bin). We then add back the unconditional mean of tenure
to help with the interpretation of the line of best fit. The lines of best fit are estimatedusing
the full sample (N 5 613) andhave slopes of b 5 0:129 (SE 5 0:016) formen and b 5 0:155
(SE 5 0:040) for women. A color version of this figure is available online.



TABLE 2
Relationship between Papers and Tenure

Dependent Variable: Tenure

Full
(1)

Full
(2)

Full
(3)

Female
(4)

Male
(5)

Total papers .133***
(.016)

Total papers2 2.004***
(.001)

Female � papers 2.005
(.009)

Solo authored .096*** .095*** .201*** .088***
(.016) (.016) (.050) (.021)

Total solo2 2.005*** 2.005*** 2.007 2.004***
(.001) (.001) (.005) (.002)

Female � solo .048*** .060***
(.014) (.012)

Coauthored .086*** .074*** 2.021 .084***
(.017) (.013) (.055) (.010)

Coauthored2 2.003*** 2.002*** 2.000 2.003***
(.001) (.001) (.004) (.001)

Female � coauthored 2.028** 2.027**
(.014) (.012)

Total coauthors 2.004 .001 .004 .026 2.001
(.003) (.005) (.004) (.018) (.003)

Log citations .052*** .031** .057*** .077 .053***
(.014) (.014) (.014) (.066) (.013)

AER-equivalent ranking .542***
(.113)

AER-equivalent solo .154* .338*** .295 .424***
(.090) (.071) (.275) (.060)

AER-equivalent coauthored .210** .352*** .577** .300***
(.085) (.064) (.256) (.078)

Female 2.133 2.183* 2.216**
(.084) (.102) (.090)

Tenure institution fixed effects Yes No Yes Yes Yes
Tenure year fixed effects Yes No Yes Yes Yes
Field fixed effects Yes No Yes Yes Yes
Observations 612 608 608 137 471
R 2 .411 .289 .428 .518 .425
Note.—This table shows the relationship between publications and tenure. The depen-
dent variable, “Tenure,” is binary and indicates whether an individual received tenure 6–
8 years after being hired at the initial tenure institution. “Total papers” gives the number of
papers an individual published by the time he or she went up for tenure. “Solo authored”
and “Coauthored” give the number of solo- or coauthored papers he or she had published
at the time of tenure. “AER-equivalent ranking,” “AER-equivalent solo,” and “AER-equivalent
coauthored” are journal quality measures described in sec. II. “Total coauthors” gives the num-
ber of coauthors an individual had on the papers he or she had published by the time of
tenure. “Tenure length” gives the number of years it took the individual to go up for tenure.
Citations are from Google Scholar and were measured in 2015. The equations are estimated
using a linear probability model. Bootstrapped standard errors are clustered by tenure insti-
tution and reported in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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no significant difference in the marginal benefit of an additional paper
to men and women.
2. Tenure Gap and Paper Composition
To test whether coauthoredpapersmatter differently formenandwomen,
we separate papers into those that are solo authored and those that are
coauthored and estimate

Tifst 5 b1Si 1 b2ð femi � SiÞ 1 b3CAi 1 b4ð femi � CAiÞ 1 d1femi

1 g0Zi 1 vf 1 vs 1 vt 1 eifst (3)

using OLS. Here Si and CAi represent the number of solo-authored and
coauthored papers an individual has at the time of tenure, respectively.
The results are presented in table 2. An additional solo-authored pa-

per is associated with a 9.5 percentage point increase in men’s tenure
rates and a 15.5 percentage point increase in women’s tenure rates
(who start from a lower base tenure rate). If the lower initial tenure rate
for women is because of employers holding the belief that women are of
lower ability, it seems that the signals from solo-authored papers begin
to outweigh the employer’s prior. This is consistent with a model in which
employers start with a lower prior about women and update as they re-
ceive clear signals about a woman’s ability, giving women full credit for this
solo work. This is further discussed in the next section.
If coauthored papers are an unclear signal of ability, an employer must

make a judgment call as tohowmucheach coauthor contributed to the pa-
per, which could lead to differential attribution of credit. Indeed, we see
that while an additional coauthored paper helps both men and women,
men benefit much more than women. Men’s tenure rates increase by
7.4 percentage points when they produce a coauthored paper, whereas
women’s rates increase by 4.7 percentage points.
However, the fact that men benefit nearly as much from a coauthored

paper as they do from a solo-authored paper is at odds with the story that
employers are dividing credit for projects among authors. If employers
do divide credit, not all men can get 100% of the credit, particularly
for those papers coauthored with other men.9 This result could point to
an alternative mechanism. For example, if employers exhibit taste-based
discrimination, they could use joint projects as an excuse to promote
9 It could be the case that because tenure committees are evaluating one person, they
always assume that the man they evaluate deserves full credit for the paper (and we do
not see the amount of credit they would have given to the other man). It is impossible
to evaluate such theories with these data.
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men over women. We discuss and test several such alternative stories in
section IV.
The relationship between paper composition and tenure is summa-

rized in figure 2. This figure plots the relationship between the fraction
of an individual’s papers that are solo authored and tenure, controlling
for the total number of papers, citations, journal quality, number of co-
authors, tenure institution, tenure year, and field fixed effects. For men,
it does not matter whether one coauthors or solo authors: tenure rates
are comparable conditional on the quality of papers. Women who write all
of their papers alone have tenure rates similar to those of men. However,
women who coauthor all of their papers have an approximately 37% ten-
ure rate, substantially lower than that of men who coauthor all of their
FIG. 2.—Relationship between paper composition and tenure. This figure is a binned
scatterplot of the correlation between tenure and the fraction of an individual’s papers
that are solo authored, split by gender. The y -axis variable is a binary variable indicating
whether an individual received tenure. To construct the plot, tenure is first residualized
with respect to the following controls: total number of papers an individual published
by the time of tenure, number of years it took to go up for tenure, average journal rank
of pretenure publications, log citations, total coauthors, and tenure school group, tenure
year group, and field fixed effects. The x -axis variable, fraction of papers that are solo au-
thored, is then divided into 20 equal-sized groups. Within each of these groups, we plot the
mean of the y -axis variable (tenure) residuals against the mean of the x -axis variable (also
within each bin). We then add back the unconditional mean of tenure to help with the in-
terpretation of the line of best fit. The line of best fit using OLS is shown separately for men
and women. The lines of best fit are estimated using the full sample (N 5 613) and have
slopes of b 5 0:514 (SE 5 0:154) for women and b 5 20:013 (SE 5 0:069) for men. A
color version of this figure is available online.
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papers (72%). The slope for women is b̂ 5 0:521 and is statistically signif-
icant at the 1% level (SE 5 0:158).
3. Does Coauthor Gender Matter?
The probability of receiving tenure is not lower for all women who co-
author. In table 3, we categorize coauthored papers into those written with
only men, only women, or a mix of men and women:

Tifst 5 b1Si 1 b2ð femi � SiÞ1 b3CAmalei 1 b4ð fem � CAmaleiÞ1 b5CAmixi

1 b6ð fem � CAmixiÞ1 b7CAfemi 1 b8ð femi � CAfemiÞ1 b9femi

1 g0Zi 1 vf 1 vs 1 vt 1 eifst : (4)
TABLE 3
Coauthor Gender

(1)
� Female

(2)

Solo authored .092*** .052***
(.015) (.012)

Papers with only female coauthors .084** .019
(.027) (.024)

Papers with only male coauthors .078*** 2.060***
(.013) (.015)

Papers with male and female coauthors .082*** .031
(.024) (.032)

Female 2.148
(.093)

Total coauthors .001
(.004)

Log citations .057***
(.014)

AER-equivalent coauthored .366***
(.062)

AER-equivalent solo .344***
(.070)

Tenure institution fixed effects Yes
Tenure year fixed effects Yes
Field fixed effects Yes
Observations 606
Note.—This table presents the results of one regression where the variables that are in-
teracted with “Female” (a dummy indicating that the researcher is a woman) are displayed
in the right-hand column. “Papers with only female coauthors” gives the number of publi-
cations an individual has in which all coauthors are female. Similarly, “Papers with only male
coauthors” and “Papers withmale and female coauthors” give the number of publications with
only male coauthors and with a mix of male and female coauthors, respectively. Controls for
tenure length, quadratics in the number of papers, and tenure institution group, tenure year
group, and field fixed effects are also included. The equations are estimated using a linear
probability model. Bootstrapped standard errors are reported in parentheses and are clus-
tered by tenure institution.
** p < .05.
*** p < .01.
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As before, Si represents the number of solo-authored papers individual i
has at the time of tenure. The parameter CAfemi represents the number
of coauthored papers individual i has in which all of the coauthors are
female. Similarly, CAmalei represents the number of papers individual i
has in which all of the coauthors are male, andCAmixi represents the num-
ber of papers individual i has in which the coauthors consist of men and
women.
The estimated coefficients on the interaction terms show that the neg-

ative relationship between coauthoring and tenure for women is driven al-
most entirely by papers that are coauthored withmen. While a coauthored
paper with another man is associated with a 7.8 percentage point increase
in tenure probability for a man, it is associated with a 1.8 percentage point
increase in tenure probability for a woman.10 An additional paper with a
woman, however, is associated with a 10.4 percentage point increase in
tenure probability for a woman. While this estimate is imprecise because of
sample size, we can say that an additional coauthored paper with a woman
has a more positive impact on tenure than an additional coauthored paper
with aman. Any explanation as to why women have lower tenure rates than
men when they coauthor must therefore be correlated with coauthor gen-
der. The estimates are robust to including all of the control variables dis-
cussed earlier.
4. Counterfactual Analysis
We conduct a counterfactual analysis to estimate how much of the gen-
der gap in tenure rates can be explained by the different treatment of co-
authored papers. We first estimate

Tifst 5 b1Si 1 b2CAi 1 d1femi 1 g0Zi 1 vf 1 vs 1 vt 1 eifst (5)

and use the estimates to predict the probability of tenure, T̂i , for every-
one in the sample. We then let the female dummy femi be zero for every-
one and predict tenure rates again (call this ~Ti). The difference T̂i 2 ~Ti

gives the gender gap in tenure rates conditional on all observable char-
acteristics but not allowing for differences in the marginal impact of solo-
and coauthored papers for men and women.11

We then repeat this exercise using the estimates fromequation (4), first
letting the female dummy equal one and then predicting tenure rates
10 These results again show the puzzling pattern that the amount of credit that is divided
among male coauthors adds up to more than one.

11 Interacting all variables except for the number of solo- and coauthored papers with
the female dummy does not substantially change the results.
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again, letting the female dummy (and therefore all of the interactions)
equal zero. This second set of predicted tenure probabilities tells us what
women’s predicted tenure rate would be if their papers were treated in
the same way that men’s papers are treated.
The unconditional gender gap in tenure rates is 22 percentage points.

The conditional gap in tenure rates from equation (5) is approximately
13 percentage points. Thus, observable characteristics such as differences
in time to tenure andpaper quality account for about 40%of the gap. The
results from using equation (4) to predict tenure probabilities suggest
that the gap would close by a further 8.5 percentage points if men’s and
women’s papers were treated similarly. The different assignment of credit
thus accounts for approximately 39% of the unconditional tenure gap and
65% of the conditional gap.
B. Robustness Checks
One may be concerned that the results are a product of the types of pro-
ductivity measures used or are affected by missing data. In this section,
we show that the results are robust to using only the sample for which we
have historical faculty lists, to using different journal rankings, to accounting
for papers published shortly after tenure, and to using different measures
of paper counts.12
1. Attrition
The results will be biased if the sample excludes individuals who are de-
nied tenure and go into industry, government, or other institutions where
we do not observe them. This would be particularly problematic if men
who go into industry after being denied tenure disproportionately co-
authored their papers. If this is true, we would be overestimating the ben-
efit of coauthoring for men. We would have a similar problem if women
who go into industry after being denied tenure typically wrote solo-authored
papers.
As discussed in the introduction, we attempted to find such individuals

by searching institutions outside of the top 35 US schools, federal re-
serves, and other research institutes. To further allay concerns about sam-
ple selection, we run the analysis on the sample for which we received
historical faculty lists. These lists allow us to track who went up for tenure
12 In table A1 (tables A1–A3 and E1 are available online), we also test whether the results
vary by school rank and over time. The estimates suggest that the coauthoring penalty is
driven largely by schools outside of the top 10, although the estimates are imprecise. The
coauthorship penalty is also stronger in later years, but again the estimates are imprecise.
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and find them even if they left academia. The results, presented in col-
umn 1 of table 4, do not change when run on the sample for which there
should be very few missing observations.
2. Journal Rankings
In the main analysis, we use a flexible journal ranking that allows multi-
ple journals to hold the same rank. However, while the economics pro-
fession largely agrees on what the top journals are, rankings of field jour-
nals or lower-tier journals have changed over time. In columns 2–4 of
table 4, we show that the results are robust to using three alternative journal-
rankingmetrics as controls.
In column 2, we use the current RePEc/IDEAS journal ranking. This

ranking forces a linear relationship between journals and tenure but also
contains a larger number of journals. The main results do not change when
using this ranking.
In column 3, we allow journal rankings to change over time.We use his-

torical rankings of economics journals (combined with current rankings)
and match each paper with its journal ranking at the time it was pub-
lished. Using these rankings accounts for journals moving in rank over
time as well as new journals being added. The coefficient on the “Female �
coauthored” interaction is slightly smaller, but the same pattern persists.
An additional coauthored paper is associated with a 7.2 percentage point
increase in tenure probability formen and a 2.6 percentage point increase
for women. In section IV, we also separate papers into top fives and non–
top fives.
Finally, in column 4, we divide the AER-equivalent measure into dec-

iles and control for the number of solo- and coauthored papers an indi-
vidual has in each decile. For example, if an individual publishes one solo-
authored paper in AER and another in the lowest-ranked journal, she
will have one paper in the 10th bin, one in the first bin, and zero in the
others. Thus, instead of having a single solo- or coauthored paper rank con-
trol, we include 10 variables controlling for the quality of an individual’s
solo-authored papers (the number of solo-authored papers in each AER-
equivalent bin) and 10 variables controlling for the quality of an individ-
ual’s coauthored papers (the number of coauthored papers in each AER-
equivalent bin). Again, the results hold.
3. Tenure Definition
In the main analysis, we consider only papers that were published up to
and including the year that an individual goes up for tenure. If an individ-
ual goes up for tenure in 1995, for example, papers published in 1996 are
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not included in the paper count even though they may have been “revise
and resubmits” at the time of tenure. This could affect the results if men
whocoauthorhave several promisingunpublishedpapers at the timeof ten-
ure but womenwho coauthor do not, in which case we arenot actually com-
paringpeoplewith similarpublicationrecords. Incolumns5and6of table4,
we include papers that are published 1 and 2 years after a person’s tenure
year in the paper count variables. The magnitude of the coefficients are
smaller, but the results do not change: women continue to benefit less from
coauthored papers than men do.
4. Paper Count Variable
While we control for journal quality, the main independent variables
(number of solo- and coauthored papers) may not accurately reflect
how tenure committees decide on tenure cases. For example, institutions
might trade off the quantity and quality of papers in different ways. In col-
umn 7 of table 4, we use an alternativemeasure for the number of papers.
Specifically, after converting each publication to its AER equivalent, we
add up the AER-equivalent measure to give the total number of “AERs”
an individual has at the time of tenure. For example, if an individual pub-
lished two solo-authored papers andone is worth 0.25AERs and the other
worth 0.8 AERs, the individual will have 1.05 solo-authored AERs at the
time of tenure.
Again, the patterns are the same. An additional coauthored AER is cor-

related with an 8.6 percentage point increase in a man’s tenure probabil-
ity but a 5.1 percentage point increase in a woman’s tenure probability.
C. Testing against Other Disciplines
and Coauthoring Conventions
Many disciplines use different coauthoring conventions, such as listing
authors in order of contribution. However, these disciplines differ on sev-
eral other dimensions, such as the fraction of women in the disciplines
and what is most important for tenure (publications, grants, conference
proceedings, etc.). In appendix A, we conduct the same analysis for a sam-
ple of sociologists, a discipline that orders authors by contribution. The
sample and results are discussed in more detail in the appendix, but we
do not find evidence of women being penalized for coauthoring. What
matters is being first author on a paper; being first author is correlated
with a 5% increase in tenure probability for both men and women. Be-
cause sociology differs from economics in many ways, however, it is diffi-
cult to interpret whether these results suggest that ordering authors
by contribution helps eliminate bias or whether the larger presence of
women helps to eliminate it.
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IV. Channels and Explanations for Coauthorship
The previous section established three facts:

1. For very few papers, women have a lower tenure probability than
men.

2. As women produce more solo-authored papers, their tenure prob-
ability converges to that of comparable men.

3. Women benefit less than men from work coauthored with men.

There are several explanations for these patterns. In this section, we ar-
gue that the results are most consistent with a story of women receiving
less credit for their joint work withmen rather than a story of women con-
tributing less when they work with men. We assume that tenure commit-
tees begin with the prior that women are on average of lower ability than
men and that solo-authored papers provide a clear signal of one’s ability
whereas coauthored papers provide an unclear signal. Employers then
misattribute credit for work produced by a man and a woman, as the
man is assumed to be of higher ability.
We test this argumentby comparing theproductivity ofmenandwomen

who were denied tenure. We then explore and rule out several threats to
this story. Specifically, we test for preference-based sorting, women receiv-
ing less exposure by presenting less, and taste-baseddiscrimination. In the
next section, we also present evidence from two experiments designed to
completely shut down the possibility that women put in less effort when
working with men and find additional evidence that women receive less
credit than men when they perform a stereotypically male task or when
they are evaluated by a man.
The claim that women receive less credit thanmen begs the question of

why women would coauthor with men in the first place. We explore three
potential explanations. First, we test whether womendonot anticipate the
penalty associated with coauthoring and thereforemiscalculate the payoff
to a coauthored paper. Second, we test whether low-ability women who
may not be able to publish on their own select into coauthoring despite
the costs. Finally, we examine whether women have slower starts to their
careers and therefore coauthor with men as tenure approaches. Our evi-
dence is most consistent with women being unaware of the cost of co-
authoring. An additional explanation that we cannot test is that there
are compensatingdifferentials to coauthoring that areunrelated to ability.
A. Post–Tenure Decision Productivity Differences
If tenure committees hold the prior that women are of lower ability than
men and if solo-authored papers provide clear signals of ability, we will see
differences in tenure rates for men and women with few publications.
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However, additional solo-authored publications of the same quality will
have a larger marginal impact on a woman’s tenure probability than a
man’s. As these clear signals begin to dominate the committee’s prior,
tenure rates between men and women will converge.
If committees are biased toward giving men more credit for work

coauthored with women, we would expect to see the following. Assuming
that there is some fixed amount of credit that can be given for a paper, a
manwill benefitmore than awoman from joint work between them. In ad-
dition, both men and women will benefit more from their coauthored
work with women than from their coauthored work with men, as two
men who coauthor will be assumed to have contributed similarly while a
woman will be assumed to have contributed less.
These two claims largely play out in the data. Table 2 shows that themar-

ginal solo-authoredpaperhelpswomenmore than ithelpsmen, as they start
from a lower baseline tenure rate. Table 3 shows that men benefit the most
from coauthoring with women (an increase in tenure probability of 8.4%
when coauthoring with a woman vs. 7.8% when coauthoring with a man),
although this difference is insignificant. Similarly, women benefit more
from coauthoring with other women than with men. One result that is in-
consistent with a story of credit allocation is the fact that the total amount
of credit that can be allocated, at least when all coauthors are men, seems
to addup tomore than one.Menbenefit asmuch froma coauthoredpaper
as they do from a solo-authored paper, suggesting that tenure committees
are either making a mistake when dividing credit (e.g., each committee
assumes that the male author under consideration for tenure at its school
did most of the work) or that there is an alternative mechanism behind
the results. In section II, we test several potential mechanisms.
Wewould see these same empirical patterns if women contribute less to

projects that are joint with men. Comparing the productivity of men and
women who were denied tenure helps to partially disentangle these two
stories. If women who coauthor are given less credit, then women who co-
author and aredenied tenure shouldon averagebemoreproductive than
men who are denied tenure. If women who coauthor simply contribute
less, we would not expect to see productivity differences between men
and women who are denied tenure, or we should see women being less
productive.13
13 This is the classic Becker outcomes test of discrimination. However, these statements
involve several assumptions. First, they will not hold if there are differences in men’s and
women’s reactions to being denied tenure that affect their productivity. Second, men and
women are not differentially able to secure resources after being denied tenure. While we
control for the rank of school that one ends up at, there could be differences in the quality
of coauthors that one is able to get, the types of conferences one is accepted to, etc. We con-
trol for an individual’s post–tenure decision institution rank, but other factors might differ
between men and women. We fully shut down these channels in the experiments in sec. V.
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Weuse two productivitymeasures to test whether womenwho coauthor
and are denied tenure are more productive than men: the number of
solo-authored AER equivalents an individual publishes after the tenure
decision and the log number of citations an individual has as of 2015.14

Individuals who leave academia and do not publish after tenure are ex-
cluded from the AER-equivalent outcome sample, but including them
and setting their number of post–tenure decision papers to zero does
not change the results.
Table 5 shows the results from estimating

Yifst 5 b1femi 1 b2FracCAit 1 b3Ti 1 b4ð femi � FracCAitÞ 1 b5ð femi � TiÞ
 1 b6ðFracCAit � TiÞ 1 b7ðFracCAit � Ti � FemiÞ 1 g0Z 0

i 1 vf

1 vt 1 vp 1 eifst , (6)

where the outcome variable Yifst represents one of the two productivity
measures described above and Ti is a tenure dummy. We include a
post–tenure decision institution fixed effect, vp, to account for the fact
that individuals will have access to different resources depending on
where they go after the initial tenure decision.
Column1 shows the results fromestimating equation (6)with the num-

ber of solo-authored AER equivalents as the outcome. Men and women
who are denied tenure and coauthor do not have a significantly different
number of solo-authored AER equivalents. Column 2, which has log cita-
tions as the outcome variable, shows that womenmay havemore citations,
but these results are very noisy. Together, these results provide some sug-
gestive evidence that women receive less credit for joint projects, but the
results from the outcomes test are too noisy to say much.
B. Alternative Stories
There are other possible explanations for the above findings, not all of
which canbe testedwith theseparticular data.Herewe shed light on three
standard and testable channels: preference-based sorting, women not
claiming credit for their work, and taste-based discrimination.15 The em-
pirical patterns are inconsistent with all of the proposed explanations.
14 Citations were scraped from Google Scholar in 2015. For the AER-equivalent out-
come, we do not compare coauthored papers, as these can reflect the ability of one’s
coauthors. Citation data include both solo- and coauthored papers, as the data came in this
structure.

15 We test for ability-based sorting below when we look at why women still choose to co-
author despite not receiving credit.
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1. Preference-Based Sorting
If women prefer to coauthor with senior faculty, we could reasonably ex-
pect that women would have lower tenure rates. Assuming that senior
faculty aremore likely to be credited for a paper, the fact that most senior
faculty are men would drive the correlation between coauthoring with a
man and tenure. That is, women receive less credit because they enjoy
coauthoring with senior faculty, and these senior faculty are predomi-
nantly male.
The basic summary statistics showed that women were not more likely

to coauthor with senior faculty thanmen. However, we conduct an additional
TABLE 5
Future Productivity

Outcome Variable: Post–Tenure
Decision Solo AER Equivalents

Outcome Variable:
Log Citations

Poisson
(1)

OLS
(2)

Fraction coauthored 21.247* .443
(.592) (.383)

Female 2.136 2.178
(.352) (.418)

Female � fraction
coauthored 2.018 .732

(.604) (.656)
Tenured .062 .328

(.390) (.273)
Tenured � fraction
coauthored 2.545 .470

(.553) (.463)
Female � tenured .412 .200

(.431) (.519)
Female � tenured �
fraction coauthored 2.391 2.624

(.927) (.780)
Top five coauthored .016

(.010)
Total papers .075***

(.016)
Observations 602 612
Note.—Column 1 shows the results from estimating eq. (6) using a zero-inflated Pois-
son model, where the outcome variable is the number of solo-authored AER equivalents
an individual published after the tenure decision (measured as of 2017). “Top five co-
authored” gives the number of coauthored AER equivalents the individual published after
tenure. Post–tenure decision institution is the institution the individual went to following
the tenure decision. For people who received tenure, this is the same as the tenure insti-
tution. Column 2 shows the results from estimating the same equation using OLS, where
“Log Citations” is the outcome variable. Citations are measured in 2015. Robust standard
errors are reported in parentheses and are clustered at the tenure or post–tenure decision
institution level.
* p < .10.
*** p < .01.
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test as to whether coauthorship with senior faculty could be driving the
results. We reestimate equation (3) but control for the fraction of a per-
son’s coauthors who are senior. The results are presented in column 3 of
table 7. The seniority of women’s coauthors does not explain the results.
Controlling for seniority, an additional coauthored paper increases a man’s
probability of tenure by 7.4 percentage points but increases a woman’s by
4 percentage points.
2. Women Not Claiming Credit for Papers
Women might be given less credit for their work if they are less likely to
claim it as their own.16 For example, if womenpresent less frequently than
men, peoplemight associate apaper with themale coauthor whopresents
itmoreoften.The surveydiscussed in section IV.C.1 also asked individuals
how many times per year they present their work and whether they are
more or less likely to present their coauthored papers than their coau-
thor. Panel B of table 6 shows that men and women report the same like-
lihood of presenting their joint papers relative to their coauthors. Inter-
estingly, though, women present their solo-authored papers fewer times
per year than men do. It is possible that women do not “advertise” their
TABLE 6
Survey Results

Men
(1)

Women
(2)

p-Value
(3)

A. Beliefs about Returns to Papers

Coauthored AER 12.1 12.2 .939
Coauthored AER, senior faculty 9.1 8.8 .528
Coauthored AER, junior faculty 13.3 13.4 .796
Solo top field 8.0 8.2 .669
Coauthored top field 6.3 6.8 .223

B. Frequency of Presenting Papers

Times presented 3.1 2.2 .071
Present more frequently than coauthor .37 .44 .203
Observations 300 89
16 Isaksson (2019) finds experimental evid
men for their contributions to solving puzzle
ence that women
s.
often claim less cre
Note.—This table presents the mean responses for men and women to two survey ques-
tions. For panel A, “Suppose a solo-authored AER increases your chance of receiving tenure
by 15%. By how much do you think each of the following increases your change of receiving
tenure?” For panel B, “How many times per year do you typically present your solo-authored
papers? Are you more or less likely than your coauthors to present a joint paper?” “Present
more frequently than coauthor” gives the fraction of respondents who reported that they
are more likely than their coauthors to present a joint paper. The survey was conducted with
a sample of academic economists currently working at a top 35 US economics department.
Respondents were anonymous.
dit than
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work as much as men do and that this leads to women receiving less rec-
ognition for their work in general. If this were true, however, women who
solo author should also be less likely to receive tenure.
3. Taste-Based Discrimination
If some employers have a distaste for tenuring women, as in Becker
(1971), we should see women who write solo-authored papers being de-
nied tenure as well. If employers cannot plausibly deny a womanwho solo
authored several well-published papers, however, they might be con-
strained to deny tenure only to those for whom they can make a reason-
able case. If it can be argued that a woman who coauthors did little of
the work, taste-based discrimination could help to explain the results, as
employers have an excuse for denying tenure to coauthoring women.How-
ever, as shown in table 3, only women who coauthor with men have lower
tenure rates. This would imply that employers have a particular distaste
for tenuring women who coauthor with men, which seems unlikely.
C. Why Do Women Coauthor?

1. Ability-Based Sorting
Our results could be explained by ability-based sorting. For example, if
coauthoring lowers the cost of producing a paper but women know that
they receive less credit for papers, high-ability women might forego the
cost savings and choose to work alone. They know that they can produce
high-quality papers by themselves and send the employer a clearer signal
of their ability.However, if low-ability womencanproducehigh-quality pa-
pers only with the help of a high-ability man, they might coauthor even if
they receive less credit. High-ability men will agree to coauthor with them
if it reduces the cost of the paper without reducing the quality. Employ-
ers would then know that any woman coauthoring with a man is of lower
ability, leading them to rationally deny women who coauthor tenure.
In what follows, we test whether women anticipate receiving less credit,

whether high-ability women sort out of coauthoring with men, and whether
men coauthor with women whose careers beginmore slowly. To do so, we
first present survey evidence suggesting that women do not know that the
returns to coauthoring are lower than solo authoring. We then show that
women do receive some credit for papers that publish well, suggesting that
employers might believe that there is some assortative matching. We also
provide evidence that even when women tend to work with men who are
of slightly higher ability than themselves, this unequal match does not ex-
plain the gender gap in tenure.
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Survey evidence on knowledge of returns to coauthoring.—If women know
that their returns to coauthoring with men are low, it is plausible that
high-ability women would choose to solo author or work only with other
women. Here we test whether women anticipate receiving less credit for
collaborative work using a survey conducted with economists currently
working at the top 35 US economics departments. The survey was sent
to all professors—regardless of rank—at these institutions and received
a 32% response rate. The gender composition of the sample is represen-
tative of the profession today, with 89 respondents being female and 300
being male. In the survey, economists were asked the following question:
“Suppose a solo-authored AER increases your chance of receiving tenure
by 15%. For each of the following, please give an estimate of how much
you think the described paper would increase your chance of receiving
tenure.” Respondents then go through five types of papers (coauthored
AER, coauthored AER with senior faculty, coauthored AER with junior
faculty, solo-authored top field, and coauthored top field) and record their
beliefs about the returns to these papers.17

In table 6, we test the difference in the mean beliefs of men and
women.18 There is no statistically significant difference in the beliefs of
men and women for any type of paper. Men believe that a coauthored
AER will increase their chance of receiving tenure by 12.1%, and women
believe this will increase their chance by 12.2%. Women believe that there
are slightly lower returns to AER papers coauthored with senior faculty
(8.8% vs. 9.1% for men), but the difference is not statistically significant.
These results suggest that in this context, women are unaware of the true
returns to coauthoring.
Evidence on sorting by ability from CVs.—A second test of whether women

know that they will receive less credit for papers and sort accordingly is
to look at the correlation between propensity to coauthor and ability.
We first test whether high-ability women are less likely to coauthor than
low-ability women and then test for assortative matching among coauthors.
We proxy for ability using the quality of journal that an individual’s job
market paper was published in. We assume that the job market paper is
the first solo-authored paper that an individual publishes after he or she
graduates.19

If women anticipate discrimination, ability and the fraction of one’s pa-
pers that are coauthored will be negatively correlated. High-ability women
17 We did not ask respondents about papers coauthored with men or women so that they
would not be primed to think about gender.

18 Because the survey was anonymous, the answers cannot be linked to the CV data. We
can therefore test only for differences in means without controls.

19 Unfortunately, we have no data on how many job market papers are coauthored and
how long it typically takes to publish a job market paper, but this should not affect our re-
sults as long as there are no differences by gender.



128 journal of political economy
should be less likely to coauthor. In figure 3A, we plot the coefficients b̂1

and b̂2 from estimating

FracCAifst 5 b1ai 1 b2ð femi � aiÞ 1 b3femi 1 b4TotPapersi 1 g0Z 0
i 1 vf

1 vs 1 vt 1 eifst , (7)

where FracCAifst represents the fraction of person i’s papers that are co-
authored and ai represents person i’s ability ( job market paper rank).
If high-ability women anticipate receiving less credit, we expect b̂2 < 0.
In figure 3A, however, we see that ability is uncorrelated with the fraction
of papers that are coauthored for both men and women: both estimates
are precise zeros. There is no evidence that women along the ability dis-
tribution act strategically in their choice to coauthor versus solo author.
We also find no evidence that high-ability women strategically co-

author with other women rather than men. Figure 3B plots the results
from equation (7) using the fraction of papers that are coauthored with
women as the dependent variable. Women are more likely to coauthor
with other women than men are, but there is no sorting by ability.
While women do not seem to be sorting according to ability, it is possi-

ble that women tend to work with higher-ability or more prominent
coauthors who then receivemore credit for a paper.We test for this by cor-
relating a person’s ability with that of his or her coauthors. While we do
not have the job market paper information for all coauthors in the data
set, we can see where the coauthors were working at the time the individ-
ual went up for tenure. As a measure of average coauthor ability, we take
the average school rank of all of an individual’s pretenure coauthors. For
example, if i coauthors with j and k and j works at the fifth-ranked insti-
tution and k works at the 15th-ranked institution, the average ability of
i’s coauthors is 10.
We correlate i’s ability with the average ability of her coauthors in fig-

ure 4. The line of best fit is plotted, controlling for number of coau-
thored and solo-authored publications, time until tenure, and field, in-
stitution, and tenure year fixed effects.
Men and women both sort positively on ability, but women are more

likely to collaborate with individuals at more highly ranked institutions
than men are. To see whether this explains the main results, we estimate

Tifst 5 b1Si 1 b2ð femi � SiÞ 1 b3CAi 1 b4ð femi � CAiÞ 1 b5rankiJ

1 b6ðCAi � rankiJ Þ 1 b7ð femi � CAi � rankiJ Þ 1 b8ð femi � rankiJ Þ
1 b9femi 1 g0Zi 1 vf 1 vs 1 vt 1 eifst , (8)

where rankiJ represents the average institution rank of i’s coauthors
and all other variables are defined as before. The results are reported

(7)



FIG. 3.—Ability and sorting. This binned scatterplot shows the correlation between an
individual’s ability and the propensity to coauthor (A) or the propensity to coauthor with
women (B). The outcome variable in A is the fraction of an individual’s papers that were
published by tenure that are coauthored. The outcome variable in B is the fraction of an
individual’s pretenure papers that are coauthored (CAd) with only women. We proxy for
an individual’s ability with the rank of the journal in which the individual’s job market pa-
per was published. The plot is constructed as described in figure 1, with the y -axis variable
residualized on the following controls before plotting: total solo- and coauthored papers,
the number of years it took to go up for tenure, log citations, and tenure school group,
tenure year group, and field fixed effects. The lines of best fit using OLS are shown sepa-
rately for men and women. The estimates for A are b 5 20:0001 (SE 5 0:0003) for women
and b 5 0:0002 (SE 5 0:0002) for men. The estimates for B are b 5 20:00004 (SE 5
0:0008) for women and b 5 0:0002 (SE 5 0:0003) for men. JMP 5 job market paper. A
color version of this figure is available online.
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in table 7. If men receive more credit because they are coauthoring with
lower-ability women, b̂7 should be negative. However, b̂7 is close to zero,
indicating that the ability or prominence of one’s coauthor is not driving
the tenure gap for coauthoring women.
Returns to top papers.—For high-ability women to receive no credit for

their coauthored papers, employers would have to believe that there is
no assortative matching by ability. Otherwise, employers would receive a
signal that women who coauthor with high-ability men are also high abil-
ity and be more likely to promote them. Figure 4 shows that assortative
matching does occur, but it is possible that employers do not recognize
this. We test for this by looking at how credit for top five publications
is allocated. If employers know that there is assortative matching, they
should believe that women coauthoring with high-ability men are also
likely to be high ability.
FIG. 4.—Assortative matching. This binned scatterplot shows the correlation between
an individual’s ability, proxied by the journal in which their job market paper is published,
and their coauthor’s ability, proxied by the average school rank of their coauthors. The
school rank of coauthors is measured at the time that individual i went up for tenure.
School rankings are taken from RePEc/IDEAS. The plot is constructed as described in fig-
ure 1, with the y -axis variable residualized on the following controls before plotting: total
solo- and coauthored papers, the number of years it took to go up for tenure, log citations,
and tenure school group, tenure year group, and field fixed effects. The line of best fit
using OLS is shown separately for men and women. The lines of best fit are estimated
on the full sample and have slopes of b 5 0:062 (SE 5 0:091) for women and b 5 0:109
(SE 5 0:056) for men. JMP 5 job market paper. A color version of this figure is available
online.
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Table 8 shows the results from estimating

Tifst 5 b1TopSi 1 b2ð femi � TopSiÞ 1 b3TopCAi 1 b4ð femi � TopCAiÞ
1 b5NonTopSi 1 b6NonTopCAi

1 b7ð femi � NonTopSiÞ 1 b8ð femi � NonTopCAiÞ
1 b9femi 1 g0Zi 1 vf 1 vs 1 vt 1 eifst ,

(9)

where TopSi andTopCAi denote the number of solo- and coauthored papers,
respectively, that individual i has published in a top five journal. Similarly,
TABLE 7
Accounting for Sorting

Dependent Variable: Tenure

(1) (2) (3)

Solo authored .086*** .087*** .084***
(.017) (.017) (.019)

Female � solo authored .064*** .069*** .065***
(.017) (.013) (.015)

Coauthored .078*** .081*** .074***
(.016) (.014) (.016)

Female � coauthored 2.037* 2.032* 2.034*
(.016) (.013) (.014)

Female 2.139 2.415*** 2.203
(.130) (.112) (.120)

Rank difference .000
(.001)

Female � rank difference 2.000
(.001)

Average coauthor rank 2.002
(.002)

Female � average coauthor rank .005*
(.002)

Fraction full professor 2.044
(.067)

Female � fraction full professor .044
(.066)

Observations 540 567 567
Note.—The dependent variable in all columns is an indicator for receiving tenure. Col-
umn 1 shows the relationship between solo- and coauthored papers and tenure when con-
trolling for the difference between individual i’s institution rank and the average institu-
tion rank of his or her coauthors. Column 2 controls for the average institution rank of
an individual’s coauthors, and col. 3 controls for the fraction of an individual’s coauthors
who are full professors. Only coauthors that an individual coauthored with up until tenure
are included. All regressions control for tenure length, journal rank (AER-equivalent mea-
sure), and log citations. They also include tenure institution group, tenure year group, and
field fixed effects. The sample size is smaller in this analysis because individuals with no
coauthors are excluded.
* p < .10.
*** p < .01.
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NonTopSi and NonTopCAi denote the number of solo- and coauthored pa-
pers the individual has published in non–top five journals. In table 8, the
non–top five interaction terms are presented in column 2.
Power becomes an issue, as (1) there are relatively few people publish-

ing in the top five journals and (2) cutting by gender means that there
are even fewer women in each category. Table 8 shows that coauthored pa-
pers published in a top five journal help women much more than those
published in non–top five journals. Non–top five coauthored papers do
not have any positive influence on women’s tenure probability. It seems
that employers receive some signal when a woman publishes her coauthored
papers in top journals, which is at odds with the hypothesis that only low-
ability women coauthor with men.
TABLE 8
Paper Split by Top Five

Dependent Variable: Tenure

Top Five
(1)

Non–Top Five
(2)

Solo .070*** .031***
(.017) (.006)

Coauthored .083*** .029***
(.013) (.006)

Female � solo .017 .060***
(.041) (.016)

Female � coauthored 2.004 2.039**
(.039) (.014)

Female 2.175*
(.088)

Total coauthors 2.001
(.005)

Years to tenure 2.047***
(.009)

Log citations .072***
(.012)

Tenure institution fixed effects Yes
Tenure year fixed effects Yes
Field fixed effects Yes
Observations 612
R 2 .397
Note.—This table presents the results from estimating eq. (8). The results in the table
are from this single regression, but solo- and coauthored papers are split into those pub-
lished in the top five journals (col. 1) and journals below the top five (col. 2). Top five papers
are those published in AER, Econometrica, Journal of Political Economy, Quarterly Journal of Eco-
nomics, or Review of Economic Studies. The dependent variable is an indicator for receiving ten-
ure. The regression includes tenure institution group, tenure year group, and field fixed ef-
fects. Robust standard errors are clustered by tenure institution and reported in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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Overall, there is little evidence that ability-based sorting is driving the
results.20 If anything, employers seem to recognize that high-ability men
and women might work together and are therefore more likely to grant
these women tenure. However, their tenure rate is still lower than that of
high-ability men.
2. Timing of Coauthorship
It is possible thatmenoffer toworkwithwomenwhoare struggling topub-
lish. If this is the case, we should see women who have few publications in
the early years of their appointment being more likely to coauthor with
men. We test for this possibility by looking at differences in early pub-
lications and by testing whether women with a longer time lag between
their initial appointment andfirst publication aremore likely to coauthor
with men.
Figure B3 descriptively shows the timing of publications for men and

women, split by whether they received tenure at their initial tenure insti-
tution. More formally, we test whether women have fewer publications
early in their careers by estimating

Yifst 5 b1Femi 1 b2Tis 1 b3ðFemi � TisÞ 1 b4Papersi

1 b5�qi 1 vf 1 vs 1 vt 1 eifst , (10)

where Yifst denotes the number of years between individual i’s initial ap-
pointment and i’s first postappointment publication.21 We test whether
women who did not receive tenure had a longer publishing lag by inter-
acting the female dummy term with an indicator for receiving tenure at
school s, Tis. We control for the number of papers published before ten-
ure (Papersi) and the average quality of those papers (�qi). All other vari-
ables are defined as before.
The results are presented in table 9. Women who do not receive tenure

do have a longer lag (approximately 0.5 years) between their first appoint-
ment and their first publication, although the result is noisily estimated.

(10)
20 Garcia and Serman (2015) show that there could be selection into coauthorship
driven by a desire to be first author on a paper (i.e., depending on where you are in the
alphabet relative to your coauthors). This would be an issue in this setting if, e.g., men
are more likely to be strategic than women and are therefore more likely to be first author
on a paper (which is correlated with having more citations). We test whether men are more
likely to be first author on their papers than women and whether men have a higher author
position overall. We find that men in our sample are first author 57% of the time, while
women are first author 55% of the time (p 5 :907).

21 We exclude papers that were published before the person’s first appointment.
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We test whether women with a longer lag are more likely to coauthor with
men by estimating

FracM ifst 5 b1Femi 1 b2Tis 1 b3ðFemi � TisÞ 1 b4Yi 1 b5ðFemi � YiÞ
1 b6ðFemi � Tis � YiÞ1 b4Papersi 1 b5�qi 1 vf 1 vs 1 vt 1 eifst ,

(11)

where the outcome variable, Yi, in equation (10) is used as a regressor. If
men bring women with a slow start to publishing onto their projects, we
would expect to see b̂5 > 0.

(11)
TABLE 9
Timing of Coauthorship with Men

Years to First
Publication

(1)

Fraction of Papers
with Men

(2)

Female 2.050 .137
(.172) (.094)

Tenure 2.019 .079
(.136) (.046)

Female � tenure 2.037 2.322*
(.220) (.140)

Years to first publication .015
(.017)

Female � years to first publication 2.063
(.041)

Tenure � years to first publication 2.032
(.022)

Female � tenure � years to first
publication .070

(.064)
Total papers 2.114*** 2.006

(.016) (.004)
AER equivalent 2.283 .296**

(.332) (.091)
Tenure institution fixed effects Yes Yes
Tenure year fixed effects Yes Yes
Field fixed effects Yes Yes
Observations 591 582
Note.—This table tests whether there are gender differences in the timing of an individ-
ual’s first publication (col. 1) and whether women who take a longer time to publish their
first paper are more likely to coauthor with men (col. 2). The outcome variable in col. 1 is
the number of years it takes an individual to publish his or her first paper after graduating
and is measured as the year of the individual’s first publication minus the year of the indi-
vidual’s initial faculty appointment. Articles published before the first appointment (i.e.,
during graduate school) are not counted. The outcome variable in col. 2 is the fraction
of an individual’s papers published by tenure that are coauthored with men. The indepen-
dent variable “Years to first publication” is the outcome variable in col. 1. Both regressions
include tenure institution group, tenure year group, and field fixed effects. Robust stan-
dard errors are reported in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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The results, presented in column 2 of table 9, do not support the hy-
pothesis that women who struggle to publish initially are more likely to
begin publishing with men. The coefficient on b5 is negative, suggesting
that women with a longer publishing lag are less likely to coauthor with
men, although this result is again insignificant.
Taken together, these results suggest that women coauthor with men

at least in part because they do not anticipate the costs of doing so and
not for reasons related to ability or preferences. In section VI, we discuss
what the long-run equilibrium behavior of men and women might be and
the implications for efficiency of coauthorship.
V. Experimental Evidence
In the previous section, we provided suggestive evidence that factors such
as sorting and taste-based discrimination do not explain why women who
coauthor with men are less likely to receive tenure. We instead argue that
the results are most consistent with women receiving less credit for joint
work with men. Specifically, because coauthored papers are an unclear
signal of ability, women receive less credit for their joint work with men if
they are believed to be of lower ability (Correll and Ridgeway 2003). How-
ever, we cannot rule out that real or perceived differences in effort ex-
plain the results. For example, tenure committees might hold the belief
that women contribute less or provide lower effort when they work with
men, regardless of their beliefs about a woman’s ability. In addition, ten-
ure committees might believe that low-ability women choose to work with
high-ability men even if the empirical evidence suggests otherwise.
To shed light onwhether different contributions to groupwork (or per-

ceptions of differential contributions) and sorting are driving the results,
we run two experiments designed to shut down these channels. The ex-
periments also allow us to assess the role of beliefs about ability more di-
rectly. The first experiment is an artefactual experiment run on mTurk.
The second is a framed field experiment for which we recruited individ-
uals who work in HR and whose job it is to recruit personnel. Although
these settings are different from academia, they provide additional evi-
dence that gender plays a role in the allocation of credit because of dif-
ferences in beliefs about the ability of men and women. The first does so
ina relatively abstract settingwithhighcontrol,while the secondaddsmore
context fromtheprocessofhiringcandidates (seeHarrisonandList 2004).
Both experiments consist of two incentivized parts. In the first step,

workers are recruited to complete tasks individually. In the second step,
designed to test whether people misallocate credit for joint work, an-
other set of individuals are recruited either to predict how well the work-
ers will do on a second set of related tasks (experiment I) or to choose a
worker to hire (experiment II). In both experiments, we vary whether the
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predictors or hirers see workers’ individual scores in the first task or the
sum of two individuals’ scores.
A. Experiment I
The first experiment consists of two incentivized parts. In the first step,
mTurk workers (hereafter, “workers”) are recruited to complete two re-
lated quizzes (quiz 1 and quiz 2).22 We then recruit 506 mTurk partici-
pants (hereafter, “predictors”) to predict the quiz 2 scores of a randomly
chosen man and a randomly chosen woman on quiz 2. Before making
their predictions, the predictors are told that the workers completed
the two quizzes on their own and are shown information on quiz 1. Spe-
cifically, they see the questions asked, the overall score distribution (not
broken down by gender), and information about the quiz 1 scores of
the two workers they will be making predictions about. Predictors are
then shown the quiz 2 questions and are asked to estimate the score of
both workers in quiz 2. Predictors are paid a participation fee of $0.50
and receive $0.10 for each score they correctly predict. The instructions
given to predictors are available in appendix D. This experiment uses a
2 � 2 � 2 treatment design, described in detail below.
1. Treatments
Individual vs. joint scores.—Predictors are randomized into an individual
treatment or a joint treatment. In the individual treatment, predictors
are shown the individual score of each of the two workers in quiz 1. This
treatment tests whether predictors correctly predict scores when they see
a clear signal of each worker’s ability. This parallels the solo-author pa-
per analysis: if predictors correctly assign credit when they see a clear sig-
nal of ability, there should be no difference in how men and women are
evaluated conditional on quiz 1 scores.
In the joint treatment, predictors are shown the sumof the scores of the

two workers. For example, if worker A scored 3 out of 5 and worker B
scored4out of 5, thepredictor would see the score 7out of 10 for that pair.
Importantly, predictors are told that there was no interaction between
workers: each worker completed the same quiz and was paid according
to his or her individual score. Thus, predictors know that workers are ran-
domly paired with a member of the opposite sex but worked indepen-
dently and were individually incentivized. This treatment is designed to
understand how predictors assign credit for performance when they can-
not observe individual contributions but in a setting where there is no
selection into pairs (such as high-ability men working with low-ability
22 Workers receive a participation fee of $0.30 plus $0.05 for each question that they an-
swer correctly. The quizzes contain five questions each and are available in app. D.
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women) or free riding. Therefore, the predictors’ estimates should re-
flect only their beliefs about each worker’s score and ability since they
know that workers completed the quizzes individually and were individu-
ally incentivized. To draw a parallel between this treatment and the main
analysis, the individual scores thatmake up the joint score can be thought
of as each person’s “contribution” to a group project that in this case is
unaffected by selection or effort.
No information vs. gender information.—To understand whether predic-

tors’ estimates are driven by (possibly incorrect) beliefs about ability or
taste-based animus, we provided some predictors with information about
the performance of men and women. In the no-information treatment,
the only aggregate information that predictors receive is the overall score
distribution. In the gender-information treatment, predictors are addi-
tionally shown the average score of male and female workers.23

If predictors exhibit taste-based animus, providing them with informa-
tion aboutmen’s andwomen’s averageperformancewill not change their
predictions. In addition, comparing these treatments helps us under-
stand whether differences in attribution are driven by incorrect beliefs
about gender differences in performance. If participants hold mistaken
beliefs about men’s and women’s average performances, the gender-
information treatment should correct those beliefs, and the predictors
should adjust their estimates accordingly.
Male- vs. female-stereotyped quizzes.—To evaluate whether differences in

credit for joint work depend on the type of task that is being performed,
workers in the male-stereotyped treatment completed math quizzes
while workers in the female-stereotyped treatment completed grammar
quizzes.
2. Results
The main experimental results are presented in table 10, which shows
how predictors’ guesses vary based on the quiz-taker’s gender and the
treatment. Specifically, we estimate

Q2ij 5 b1femi 1 b2Dj 1 b3ð femi � DjÞ 1 b4Q1i 1 eij (12)

separately for the sample of individuals who took math quizzes (cols. 1
and 2) and grammar quizzes (cols. 3 and 4) and by joint or individual
treatment. The outcome variable, Q2ij, represents predictor j ’s estimate
of quiz-taker i’s quiz 2 score. An indicator for the quiz-taker being female,
femi, is interacted with an indicator for the predictor being in the gender-
information treatment, Dj. We also control for i ’s quiz 1 score (Q1i).
23 The overall score distribution was presented as a histogram. In the gender-information
treatment, the histogram contained lines indicating the mean performance of men and women.
See fig. D1.
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In the individual treatment, there is no significant difference in men’s
and women’s estimated performance in themath quiz. In this treatment,
predictors base their estimations on the observed individual scores.24 By
contrast, in the group treatment, where predictors see only the sum of
a man’s and a woman’s quiz 1 score, they predict that women scored less
thanmen on the secondmath quiz. This mirrors the finding that women
suffer a coauthor penalty when their contribution to a paper is unob-
served but are not discriminated against when their contributions are
observed, as in solo-authored papers. Predicting that the woman will do
worse than theman in the joint treatment suggests that predictors believe
that the woman’s first score was lower—that is, she is worse at the task and
therefore contributed less to the joint score. Puzzlingly, showing predic-
tors the mean scores of male and female workers does not change the
TABLE 10
Experiment I Predicted Score by Quiz Type

Dependent Variable: Predicted Quiz 2 Score

Math Grammar

Individual
(1)

Joint
(2)

Individual
(3)

Joint
(4)

Female .111 2.243** 2.021 .103
(.081) (.118) (.071) (.114)

Gender information .145 .076 2.241** 2.456***
(.097) (.134) (.112) (.130)

Female � gender information 2.108 2.106 .194 .738***
(.115) (.154) (.131) (.153)

Quiz 1 score .735*** .020 .725*** .016
(.057) (.051) (.066) (.053)

Constant .137 3.432*** .289 3.246***
(.212) (.361) (.248) (.386)

Observations 250 266 231 262
Predictors 125 133 116 131
R 2 .298 .041 .239 .139
24 Women had a lower average s
out of 5) and a higher average sco
tion of scores on quiz 1 is shown
shown. If predictors are in the ge
indicating the mean male and fe
core thanmen on the math qu
re on the grammar quizzes (2
in fig. D1. This is the same
nder-information treatment,
male scores.
izzes (2.51 out
.41 vs. 2.17). T
figure that pre
they also see th
Note.—This table presents the results from experiment I, in which participants predict
how well an individual did on a math or grammar quiz on the basis of that individual’s per-
formance on an earlier quiz. Columns 1 and 2 show the results for the math quiz, and cols. 3
and 4 show the results from the grammar quiz. In the experiment, participants were ran-
domized into the individual treatment, where participants saw each individual’s score on
a previous quiz (cols. 1 and 3), or the joint treatment, where participants saw the sum of
two individuals’ scores (cols. 2 and 4). “Gender information” is a dummy indicating that
participants were told the average quiz scores of all men and women.
** p < .05.
*** p < .01.
of 5 vs. 2.72
he distribu-
dictors are
e two lines
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predictions for the secondmath quiz. Together, these results suggest that
predictors hold a prior that men are better than women at themath quiz,
and the evidence that men are only slightly better does not affect this
belief.
The results for the grammar quiz in columns 3 and 4 suggest that the

results are not driven by taste-based animus in which women are always
penalized in collaborative situations. Here women are not predicted to
perform differently than men on the second quiz in both the individual
and the joint treatment. In addition, seeing that the mean grammar score
of female workers is higher than that of male workers creates a gender dif-
ference in predicted scores in favor of women.
B. Experiment II
The second experiment was designed to study attribution of credit for
joint work in a setting that more closely approximates a hiring scenario.
In addition, this experiment allows us to test for gender differences on the
basis of the recruiter’s gender and to test more directly whether beliefs af-
fect credit attribution.
Before conducting the experiment, we collected individual character-

istics from university students (hereafter, “job candidates”), along with
their performance in two incentivized real-effort tasks. The experiment
itself was conducted with 479 actual HR workers whose job is to recruit
personnel. The HR workers (hereafter, “recruiters”) were asked to choose
job candidates for a task on the basis of short résumés.
The recruiters complete an incentivized online survey. Each recruiter

is sequentially shown three sets of four candidates’ résumés. Recruiters
pick one candidate from each set and are paid according to the chosen
candidate’s score in the real-effort task.25

After their choices, the recruiters’ belief about relative gender differ-
ences in ability is elicited. Specifically, they are asked to indicate the de-
gree to which they thinkmen or women are better at the real-effort task.26

Therefore, experiment II does not try to induce beliefs by providing in-
formation about scores as in experiment I. Instead, it elicits beliefs to ob-
serve whether beliefs are biased and to evaluate the extent to which indi-
vidual beliefs affect the recruiters’ choices. The experiment uses a 2 � 2
design.
25 Excluding the participation fee, recruiters earned an average of $6 to complete the
10-minute experiment.

26 Answers ranged from a difference in means of four or more points in favor of men to
four or more points in favor of women. Choosing the correct answer is rewarded with
$1.50. The correct answer was calculated based on the actual scores of candidates in the
tasks. For more details, see app. E.
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1. Treatments
Individual vs. joint scores.—As in experiment I, recruiters are randomized
into an individual treatment or a joint treatment. In the individual treat-
ment, recruiters see the individual scores of all four candidates in a set. In
the joint treatment, recruiters see two summed scores (the sum of candi-
dates 1 and 2’s scores and the sumof candidates 3 and 4’s scores). The sets
are chosen such that one of the summed scores is obviously superior to
the other to give recruiters a strong incentive to choose one of these
two candidates. These superior candidate pairs always include a male
anda femalewhose résumés areotherwise alike.27 Thepair of inferior can-
didates may vary on all characteristics but had much lower joint scores.
Search vs. vocabulary tasks.—For the real-effort tasks, recruiters were ran-

domized to pick candidates who performed a vocabulary task (finding
words using a set of provided letters) or a numerical search task (finding
the highest numbers in each of two 10� 10matrices and adding them, as
inWeber and Schram 2017). The tasks are described inmore detail in ap-
pendix E.28 Compared with experiment I, these tasks are arguably less ste-
reotypical andhavebeen shown to exhibit little tonogender difference in
performance (Shurchkov 2012; Schram, Brandts, and Gërxhani 2019).
Because men and women perform similarly on these tasks, using them
provides us with a stronger test of whether incorrect beliefs about perfor-
mance drive credit allocation.
2. Results
When recruiters are informed about the individual scores, the candi-
date’s gender does not affect the recruiters’ choices, which are deter-
minedprimarily by individual scores (for details, see app. E). Thismirrors
the result in the individual treatment in experiment I and the observation
that women and men receive equal credit for solo-authored papers.
To investigate credit attribution in the joint treatment, we use Mc-

Fadden’s random-utility model to explain the binary choice of whether
to select a candidate under the restriction that only one out of four can-
didates can be chosen in a set (McFadden 1973). More specifically, we
assume that the utility of recruiter j from choosing candidate i in set k is
given by

ujik 5 b1femik 1 b2ð femik � Belief jÞ 1 b3Score ik 1 g0Zik 1 vjk 1 ejik , (13)
27 In addition to their scores, the résumé of each candidate shows the candidate’s field
of study, degree length (from 3 to 5 years), age, gender, and geographic region of origin.
See app. E for more details and an example of a set of candidates.

28 Recruiters received $0.06 for each point in the vocabulary task by the chosen candi-
date or $0.15 for each correct addition in the numerical search task.
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where femik is an indicator that candidate i in set k is female, Scoreik repre-
sents candidate i’s joint score in the task, and Beliefj represents recruiter
j ’s belief about the difference in mean scores between men and women
(constructed such that zero implies a belief of no gender differences in
mean scores and positive [negative] values imply a belief that men [women]
are better). The vector of controls, Zik, includes all the other elements of can-
didate i’s résumé, while vjk corresponds to fixed effects for each recruiter-
set combination. Recruiter i picks the candidate j who gives the highest
utility in set k. The random variable ejik is assumed to have an extreme value
distribution, which allows us to estimate the model using a conditional lo-
gistic regression. The estimation results are presented in table 11 as odds
ratios. Column 1 contains the results for the search task, and column 2 con-
tains the results for the vocabulary task.
The results for all recruiters show that they aremuchmore likely to pick

candidates in pairs with a high joint score (i.e., from the superior pair in
the set). On average, the gender of the candidate does not have a signif-
icant impact on the likelihood of being chosen in either task. However,
this is no longer the case once recruiters are divided according to their
gender. Columns 3–6 show the estimation results for male recruiters,
and columns 7–10 show them for female recruiters. Columns 3 and 7 re-
veal that male recruiters are less likely to pick female candidates, though
the odds ratio is not significantly different from one in the numerical
search task. This aligns with the results of themale-stereotyped quiz in ex-
periment I and the data on coauthorship in economics, where men are
given more credit for joint work. By contrast, columns 7 and 9 show that
female recruiters are significantlymore likely to pick a female than amale
candidate. We will return to this surprising result below. For both male
and female recruiters, the task does not appear to matter much, as the
odds ratios for the female indicator are quite similar across the search
and vocabulary tasks. Columns 4, 6, 8, and 10 show the estimation results
once beliefs about gender differences in scores are introduced in the re-
gressions. In all cases, recruiters who believe men are better at the task
than women are significantly less likely to pick a female candidate (and
vice versa). Correcting for beliefs brings all the odds ratios of the female
indicator closer to one (a significant effect for gender remains only for
male recruiters in the vocabulary task), which suggests that the observed
biases in credit attribution for joint work are mediated largely by the re-
cruiters’ beliefs about which gender is better.29
29 Our data show (see app. E) that the beliefs of male recruiters are not significantly bi-
ased toward either gender in either task. By contrast, on average, female recruiters expect
female candidates to do better than male candidates in both tasks.
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C. Discussion
While the experimental context is different from the academic context,
the results provide evidence that, even after shutting down effort and se-
lection channels, individuals make different inferences about men’s and
women’s contributions to a joint project that are rooted in beliefs.
Our two experiments differ along two dimensions: the stereotypical na-

ture of the tasks used (higher in experiment I) and the specificity con-
cerning the hiring context (higher in experiment II). In addition, we dis-
tinguish between the gender of the recruiter in experiment II. Despite
these differences, both experiments provide evidence of a bias against
womenwhen attributing credit to joint work. Experiment I shows that this
can depend on the task under consideration, with women receiving less
credit for stereotypically male tasks and men receiving less credit for ste-
reotypically female tasks. Experiment II, on the other hand, shows that
the credit-attribution bias can depend on the gender of the recruiter.
Male recruiters exhibit this bias against women. Female recruiters, how-
ever, show the opposite bias by attributing more credit to women than
to men for joint work. In both experiments, the differences can be ex-
plained by beliefs about which gender is better at a task.30 The patterns
observed in our two experiments can be used to reevaluate the results
on tenuredecisions in economics. In fact, if we assume that suchdecisions
aremade primarily bymen and that economics is seen as a stereotypically
male discipline, then our experimental results would predict the bias ob-
served in attributing credit to co-authored papers.31 Our experimental re-
sults further suggest that this bias is caused by (incorrect) beliefs about
the male and female coauthors’ contributions to joint work.
VI. How Will Coauthorships Evolve
in the Long Run?
In section IV, we address various reasons why women coauthor with men
even though they receive relatively little credit for the joint work. We
concluded that the main explanation appears to be that many women
are simply not aware of this biased credit attribution. Here we consider
whether the observed choices by coauthoring women and by tenure
committees may constitute equilibrium behavior.
30 However, even after we account for beliefs, by providing information about quiz 1
scores in experiment I or controlling for measured beliefs in experiment II, we observe
that too little credit is attributed to women by predictors in the math quiz of experiment I
andmale recruiters in the vocabulary task of experiment II. In other words, we find suggestive
evidence that both beliefs about ability and taste-based animus can play a role.

31 These results are also consistent with the lack of evidence of women being penalized
for coauthoring in sociology (see app. A), a discipline with relatively more women and thus
less likely to be stereotypically male than economics.
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Though tenure committees repeatedly make decisions about female
candidates, note that any particular decision involves a one-shot game of
incomplete information with the candidate. A publication serves as a sig-
nal for the candidate’s quality, andwe assume that tenure committees pre-
ferhigh-quality candidates. For the committee toundervalue a female can-
didate’s coauthored publication, they must believe that she contributed
(too) little; that is, thepublicationdoesnot signal highquality forher. This
justifies giving the publication little weight in the tenure decision. If the
candidate knows that this is how the tenure committee decides, she would
either choose not to coauthor or contribute relatively little to coauthored
papers.32 As discussed in section IV, our data shownoevidenceof selection
into coauthorship on the basis of ability: high-ability women are as likely to
coauthor as low-ability women. In section IV.A, we conduct outcomes tests,
comparing the productivity of men and women after the tenure decision.
Wefind evidence that the womenwhodonot receive tenure aremore pro-
ductive thanmenwhodonot receive tenure, suggesting that somebias is at
play.Our experimentsprovideadditional evidenceof genderbias in credit
attribution even when the contributions to a joint score are equal by de-
sign. We therefore conclude that the coauthorship choices documented
in this paper are not a (long-run) equilibrium.
As women become aware of the lack of credit they receive from co-

authoring, particularly with men, their best response would be to opt out
of coauthoring altogether or start coauthoring more solely with women
(if tenure committees donot or are not perceived to change their behavior).
Assuming that coauthors are chosen at least partly to exploit synergies in
expertise, a move toward best-response behavior would then introduce in-
efficient choices of coauthors. Hence, the bias we observe in tenure com-
mittee decisions not only involves inequity but may also lead to inefficiency
if women start best responding to it.33

Alternatively, market forces might yield dynamics that change the way
inwhich tenure committees value coauthoredwork. If high-quality female
scholars are being undervalued, this creates an opportunity for depart-
ments that do not have a bias in the attribution to step in. Giving tenure to
candidates who are subsequently successful might in turn force others to di-
minish their bias. This could occur, for example, because talented female
scholars will have an incentive to seek jobs at unbiased departments.
32 This is reminiscent of the Coate and Loury (1993) statistical discrimination model,
where expectations of underinvestment in skills by a particular group are self-fulfilling
in equilibrium.

33 In table 1, we see evidence that women do coauthor more with other women. In part,
this might be because of some women strategically avoiding coauthoring with men. How-
ever, we cannot exclude other explanations, such as compensating differentials for work-
ing with someone of one’s own gender or gender-specific tastes for research topics.
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At this stage, we can document only that a credit-attribution bias in ten-
ure decisions for economists exists. The future will show whether this
leads to inefficient coauthorships or whether this bias will disappear over
time.
VII. Conclusion
Women receive tenure at significantly lower rates than men in many ac-
ademic fields. As discussed in the introduction, this phenomenon is not
exclusive to academia. Several explanations have been put forward for
the gap, but it persists even after accounting for observable characteristics,
such as fertility preferences and productivity.
This paper proposes an alternative explanation. We argue that women

receive less credit for group work when employers cannot perfectly ob-
serve their contribution. When signals are noisy, employers have to infer
each worker’s ability or productivity. Coauthored papers provide employ-
ers with a noisy signal. The fact that women who work specifically with
men receive tenure at lower rates than comparable women who work
alone or with other women suggests that gender enters into the employ-
er’s inference process. However, when employers receive clear signals,
men and women are treated similarly. For example, men and women re-
ceive the same amount of credit for solo-authored papers, which provides
a clear signal of ability. Evidence from twoexperiments suggests that these
results are not explained by sorting or differences in effort to group work.
The experiments further suggest that this phenomenon is not specific
to women, as men also suffer a penalty when working with women on a
female-stereotyped task. Finally, the gender of the person assigning credit
also influences credit attribution.
Being aware of this phenomenon is important in a world that is increas-

ingly relying on group work for production. The tech industry, for exam-
ple, prides itself on collaboration. In such male-dominated fields, how-
ever, group work could result in fewer women moving up the career ladder
if credit is not properly attributed. The same could be true for men in
female-dominated industries. The unequal attribution of credit would then
contribute to and help maintain gender segregation in occupations.
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