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Research Aim and Motivation

What affects women’s authorship in scientific publications on new
research topics?

COVID-19: a stress-test women's marginalization on high-impact,
emerging research topics.

= High public interest (Riccaboni and Verginer 2022) in 2020 led to
an influx of newcomers — key (first and last) authors lack prior
subject-specific expertise (Sikdar et al. 2024).
Did women have equal access?

= Missing opportunities in first authorship for emerging topics risks
long-term career impact.

= first (last) is early-career (tenured) leader of the team, key positions
for career progression (Bendels et al. 2017)



Empirical Strategy

1. COVID-19 as an exogenous shock to analyze the effect of a
high-impact, new research topic on women’s key authorship in
biomedical publications.

s PubMed data (2019-2020)

= Focus on papers related (top 10%) or not related (bottom 10%)
to COVID-19 based on relatedness of major research topic of a
paper, relatedness=P(Covid — 19|Major Topic of paper)

2. Employ a Difference-in-Differences model to compare before and

after (2019-2020) effects on authorship in related vs. unrelated papers.

3. Analyze authors’ past publications (2015-2020) from OpenAlex to
classify them as:

= Incumbents: Prior experience in the research area.

= Newcomers: No prior experience but published in other areas.



Linear Diff-in-Diff model estimates

Female Author

(1) (] (3) “ 5) (6)
Any First and Last First Last Also Middle Only Middle (i.e. key authors are male)
year=2020 0.0147*** 0.0131*** 0.0212***  0.0189*** 0.0177*** -0.00936"
(4.60) (3.62) (4.32) (4.13) (4.36) (-2.26)
COVID-related 0.0367*** 0.0690*** 0.0580***  0.0864*** 0.0483*** -0.0347**
(11.10) (16.73) (10.95) (17.09) (11.32) (-7.94)
year=2020 x COVID-related -0.0350"** -0.0485"* -0.0699*** -0.0570***  -0.0382*** 0.0357"**
(-7.99) (-8.98) (-10.00) (-8.54) (-6.78) (6.18)
Constant 0.911** 0.210 0.325*** 0.307*** 0.573* -0.0504**
(68.43) (0.94) (4.93) (4.49) (2.50) (-2.73)
Observations 89530 89530 83263 82552 89530 89530
Country FEs Majority Majority First Last Majority Majority

¢ statistics in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.00L; White standard errors; control variables (trial, team size, pre-existing grant, country fixed effects) are omitted

Robustness check: Results on first, last, only middle are robust to COVID-19
stringency measures, quality of the publication ranking and research funding.

See full regression table See Parallel Trends See Covariate Balance See Country FEs Robustness Checks



Effect of Past research experience on First authorship
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While the trend among COVID non-related is still increasing, women
becomes less likely to be featured as first author in newcomer teams in

COVID-related research. .



Effect of prior collaboration of key authors on First Aut

An incumbent last author positively affects women newcomers as first
authors if they belong to a pre-existing team (bottom right). 5



Conclusions

Evidence of discriminatory biases against women authors in
COVID-related research, particularly in first authorship positions.

= Decline in women first authorship linked to rise of newcomer teams

= Incumbent last author + prior collaboration with positive effect
on women newcomers.
= Higher the risk in publication, wider gap in first authorship.
= Newcomers with pressures to publish quickly 4+ Flexibility in
appointing the first author, especially if newcomer, introduced
discriminatory bias.
= also, women newcomers could have preferred less risky research

projects.

This initial exclusion contributes to the long-standing gender gap in
scientific production and academic rankings.



Thank you for the attention!



Appendix



Descriptive Statistics

Table 1: Summary Statistics of paper level characteristics.

Year 2019
Variable N Mean Std. Dev. Min Pctl. 25 Pctl. 75 Max
COVID-relatedness 39709 0.028 0.053 0 0 0.044 1
trial 39709 0.039 0.19 0 0 0 1
Has Grant 39709 0.23 0.42 0 0 0 1
Number of Male in team 39709 3.6 29 0 2 5 63
Number of Female in team 39709 2.7 2.3 0 1 4 48
Number of Unknowns in team 39709 0.4 0.94 0 0 0 22
Jl 39709 3.9 4.2 0 2 45 256
JI - Med 39709  0.48 0.5 0 0 1 1
Has New Grant 39709 0 0 0 0 0 0
Pre-Existing Grant 39709  0.23 0.42 0 0 0 1
First Female Author 39709  0.48 0.5 0 0 1 1
Last Female Author 39709  0.35 0.48 0 0 1 1
Number of authors within a team 39709 6.7 4.3 3 4 8 97
First and Last Female 39709 0.2 0.4 0 0 0 1
Middle Only 39709 0.25 0.43 0 0 0 1
Iso Middle 39709 0.74 0.44 0 0 1 1
Back to main
Any Female 39709  0.87 0.33 0 1 1 1




Descriptive Statistics

Table 2: Summary Statistics of paper level characteristics.

Year 2020
Variable N Mean Std. Dev. Min Pctl. 25 Pctl. 75 Max
COVID-relatedness 51771 0.24 0.39 0 0 0.14 1
trial 51771 0.027 0.16 0 0 0 1
Has Grant 51771 0.2 0.4 0 0 0 1
Number of Male in team 51771 3.7 32 0 2 5 84
Number of Female in team 51771 2.7 2.5 0 1 4 54
Number of Unknowns in team 51771 0.42 1 0 0 0 29
Jl 51771 4.3 5.2 0 2 4.8 256
JI - Med 51771 0.51 0.5 0 0 1 1
Has New Grant 51771 0.1 0.31 0 0 0 1
Pre-Existing Grant 51771 0.082 0.27 0 0 0 1
First author female 51771 0.46 0.5 0 0 1 1
Last author female 51771  0.34 0.47 0 0 1 1
Number of authors within a team 51771 6.8 4.9 3 4 8 96
First and Last Female 51771 0.19 0.39 0 0 0 1
First or Last Female 51771 0.61 0.49 0 0 1 1
Middle Only 51771 0.26 0.44 0 0 1 1
iddle Also 51771 0.74 0.44 0 0 1 1
Any Female 51771 0.87 0.33 0 1 1 1




COVID-19 related and non-related

Barplots reporting (a) First 100 MESH terms with highest COVID-relatedness,
and (b) First 100 MESH terms with lowest COVID-relateness (MeSH terms
with zero COVID-relatedness excluded).



Monthly sample Numerosity

Monthly sample numerosity of publications by women and men as (a) first
authors, (b) last authors, (c) middle authors, (d) middle authors only
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DiD full regression Table

Table 3: Linear Diff-in-Diff model estimates, with White standard errors.
Country effects (omitted) of the majority of the team for Any, First and Last,
Also Middle, and Only Middle; country fixed effects of the first (last) author for
regression on First (Last) Female Author.

Female Author

(1) ) (3) 4 (5) (6)
Any  First and Last  First Last Also Middle Only Middle
year=2020 0.0147***  0.0131***  0.0212*** 0.0189***  0.0177***  -0.00936*
(4.60) (3.62) (4.32) (4.13) (4.36) (-2.26)
COVID-related 0.0367***  0.0690***  0.0580*** 0.0864***  0.0483*** -0.0347***

(11.10)  (1673)  (1095)  (17.09)  (1132)  (-7.94)

year=2020 x COVID-related -0.0350""* -0.0485"* -0.0699"** -0.0570*** -0.0382*** 0.0357"**
(-7.99) (-8.98)  (-10.00) (-854)  (-6.78) (6.18)

N Authors 0.0124***  -0.00217"* -0.000642 -0.00355"** 0.0278***  0.0144***
(45.04) (-7.97) (-1.64)  (-9.58)  (5029)  (34.38)
Trial 0.0257***  0.00556  0.00500  0.0183  0.0571***  0.00646
(5.03) (0.73) (0.60) (1.92) (8.38) (0.77)
Pre-Existing Grant 0.0420***  0.0347***  0.0581""* 0.0417°**  0.0542*** -0.0212***
(14.63) (8.47) (11.20)  (8.44) (13.77) (-4.92)
Constant 0.911%* 0.210 0.325"*  0307°**  0.573"  -0.0504"*
(68.43) (0.94) (4.93) (4.49) (2.50) (-2.73)
Observations 89530 89530 83263 82552 89530 89530

Country FEs Majority Majority First Last Majority Majority




Parallel Trends (1)
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Parallel Trends (2)
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Covariate Balance - All

Standardized mean difference of covariates between COVID-related and non-related on
country of majority of the publishing team and paper level controls (trial, N authors,
Pre-existing Grant). Threshold lines at 0.1.
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Covariate Balance - First

Standardized mean difference of covariates between COVID-related and non-related on
country of first author and paper level controls (trial, N authors, Pre-existing Grant).

Threshold lines at 0.1.
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Covariate Balance - Last

Standardized mean difference of covariates between COVID-related and non-related on
country of /ast author and paper level controls (trial, N authors, Pre-existing Grant).

Threshold lines at 0.1.
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Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women at any authorship position; we refer to the country
of the majority of the team.

() (b) (c)



Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women at first and last authorship position; we refer to
the country of the majority of the team.

() (b) (c)



Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women as first authors; we refer to the country of the first

(last) author.

() (b) (c)



Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women as last authors; we refer to the country of the last
author. For all other outcomes, we refer to the country of the majority of the

team.

(a) (b) (c)



Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women as middle authors; we refer to the country of the
majority of the team.

() (b) (c)



Country Fixed Effects

Coefficient estimates of Country Fixed Effects, along with 95% confidence
intervals, of share of women as middle authors only — i.e when in team with
lame key authors; we refer to the country of the majority of the team.

(a) (b) (c)



Robustness Checks

Linear DiD model estimates for treatment 7 (year=2020 x treat=1) including
interactions with potential confounders (rows 1-5), and PSM-DiD matching

(row 6).
Female Author
Any First and Last First Last Middle Only Middle

Model 1 with New Grants -0.0335""" -0.0508""* -0.0700""*  -0.0583"" -0.0361""" 0.0363"*"

(-7.36) (-9.18) (-9.74) (-8.50) (-6.19) (6.10)
Model 2 with Journal Impact Factor (IF) -0.0344""" -0.0521""" -0.0715"""  -0.0593°" -0.0362""" 0.0394"**

(-5.30) (-6.86) (-7.24) (-6.28) (-4.42) (4.87)
Model 3 with Journal IF x N authors -0.0333" -0.0804""* -0.0850"""  -0.0810"" 0.0000906 0.0517"*

(-2.05) (-5.29) (-4.15) (-4.13) (0.00) (2.78)
Model 4 with Monthly Max School Closures Index -0.0206"" -0.0278"" -0.0433"**  -0.0399"" -0.0167 0.0215"

(-2.67) (-3.01) (-3.62) (-3.52) (-1.72) (2.14)
Model 5 with Monthly Max Workplace Closures Index  -0.0150" -0.0234"* -0.0429"* -0.0224* -0.00751 0.0227*

(-2.00) (-2.60) (-3.68) (-2.04) (-0.79) (2.32)
Model 6, PSM-DiD -0.00968 -0.0350"** -0.0437"**  -0.0518"" -0.0121 0.0356"**

(-1.75) (-5.06) (-4.81) (-6.04) (-1.70) (4.71)
Country FEs Majority Majority First Last Majority Majority
White SEs Yes Yes Yes Yes Yes Yes

t statistics in parentheses
* p<0.05 ** p<0.01, *** p<0.001

See additional checks



Clustered Standard Errors

Table 4: DID Regression, with clustered standard errors.

Female Author First and Last Female Female First Author Female Last Author _ Middle Female Authorship _ Middle Female Only
Variables (1) () (3) (4) (5) (6) Ul (8) 9) (10) (11) (12)
year=2020 x COVID-related -0.0350** -0.0350"* -0.0485"* -0.0485" -0.0699"* -0.0699"** -0.0570°*" -0.0570"** -0.0382"**  -0.0382""  0.0357°"* 0.0357"**
(-9.15) (-3.39) (878)  (328)  (-9.08) (360)  (714)  (390)  (-753) (-3.29) (5.80) (3.67)
Observations 89530 89530 89530 89530 83263 83263 82552 82552 89530 89530 89530 89530
Country FEs Majority ~ Majority  Majority ~ Majority  First First Last Last Majority ~ Majority  Majority  Majority
Country Clustered SES YES NO YES NO YES NO YES NO YES NO YES NO
MeSH Clustered SES NO YES NO YES NO YES NO YES NO YES NO YES
£ statistics in parentheses
* p <005 " p<001,*** p< 0001

Female Author First and Last Female  Female First Author  Female Last Author  Middle Female Authorship Middle Female Only
Variables ) 2 3) ) (5) (6) Ul (®) ) (10) (1) (12)
year=2020 x COVID-related ~ -0.0350" -0.0350"" -0.0485° -0.0485°" -0.0699"" -0.0699"° -0.0570° -0.0570* -00382"  -0.0382°  0.0357"" 0.0357""
(283)  (-262) (248)  (263)  (-332)  (292) (-223) (-299)  (-231) (-2.45) (283)  (297)
Observations 80530 89530 89530 89530 83263 83263 82552 82552 89530 89530 89530 89530
Country FEs Majority ~ Majority  Majority  Majority First First Last Last  Majority  Majority  Majority Majority
Country-year Clustered SES YES NO YES NO YES NO YES NO YES NO YES NO
MeSH term-year Clustered SES ~ NO YES NO YES NO YES NO YES NO YES NO YES
¢ statistics in parentheses
* p <005 ** p<001, *** p<0.001




Change bandwidth relatedness

Table 5: DiD regression model estimates changing definition of
COVID-relatedness (3rd - 97th percentiles), with White standard errors.

Variables &) @) @A) (4) (5) (6)
Female Author  First and Last Female Female First Author Female Last Author ~Middle Female Authorship Middle Female Only
year=2020 x COVID-related -0.0574*** -0.0694+* -0.107*** -0.0768*** -0.0594*** 0.0497***
(-10.72) (-10.04) (12.17) (-0.07) (-8.50) (6.92)
Observations 60274 60274 55913 55418 60274 60274
Country FEs Majority Majority First Author Last Author Majority Majority
t statistics in parentheses

" p<005 " p<00L " p< 0001

Table 6: DiD regression model estimates changing definition of
COVID-relatedness (1st - 99th percentiles), with White standard errors.

Variables (1) (2 3) (4) (5) (6)
Female Author  First and Last Female Female First Author Female Last Author Middle Female Authorship ~Middle Female Only
year=2020 x COVID-related ~ -0.0995"** -0.133" -0.172% -0.137° -0.125% 0.0779"**
(-9.18) (-7.86) (-8.66) (-6.97) (-8.36) (4.84)
Observations 37965 37965 35059 34773 37965 37965
Country FEs Majority Majority First Author Last Author Majority Majority
t statistics in parentheses

" p <005, p <001, """ p<0.001



Career Age

Career age of authors: difference between observed year of publication
in PubMed and the year of the author’s first publication.

Variables (1) ) )
First and Last Female First and Last Female Female First Author Female Last Author Middle Female Authorship ~ Middle Female Only
year=2020 0.0121* 0.0158" 00207 0.0212° 0.0198° -0.00994
(3.26) (4.32) (4.15) (4.63) (4.87) (-237)
COVID-related 0.0702*** 0.0636"** 0.0615*** 0.0766*** 0.0457*** -0.0357*
(16.68) (15.30) (11.46) (15.13) (10.68) (-8.08)
year=2020 x COVID-related -0.0467*** -0.0495*** -0.0655"** -0.0566"** -0.0402°** 0.0369***
(-8.47) (-0.08) (-9.25) (-8.50) (7.13) (6.31)
n_authors -0.00182°** -0.00170*** 0.0000839 -0.00267"** 00282+ 0.0145"**
(-6.57) (-6.06) (0.23) (-722) (50.25) (34.45)
trial 00125 0.00650 00154 00180 00576 0.00674
(1.62) (0.85) (1.56) (1.90) (8.49) (0.80)
Pre-existing Grant 0.0362"* 0.04117* 00608 005257 0.0578" 001947
(8.71) (9.99) (11.70) (10.67) (14.67) (-4.46)
Career_age first -0.00213+ -0.00495"*
(22.34) (-34.90)
Career_age Jast -0.00249"** -0.00445°*
(-22:87) (-3157)
Career_age.middle.avg -0.00496°" -0.00164""
(-24.87) (-12.02)
Constant 0233 0.263 0.371°** 0.325*** 0.589** -0.0453*
(1.03) (1.11) (5.41) (4.97) (2.58) (-2.55)
Observations 84958 87138 79759 81203 87635 87635
Country FEs Majority Majority First Author Last Author Majority Majority

 statistics in parentheses.
" p <005, " p <001, 7" p <0001



Confounding effects of Journal Impact Factor and Team

Table 7: Estimates including interactions with JI and JI x N authors.

Female Author First and Last Female ___Female First Author ___Female Last Author __ Middle Female Authorship _ Middle Female Only
Variables ) @ ® ) © © o ® © (19) ) (1)
year=2020 00L& 000501 00063 00033 0011 00L&  00US 000737 00180 00019 00080 000503
@20 (03) (22 (03  @m)  (©m3) 17 0s) (o) (019 (065 (03
COVID-related 00 0L 00T 0L 00991 0145 0l OIsET 008 0176 0025 00243
(355)  (082)  (650) (1299 (1368 (069  (1627)  (1079) (135 (857  (890)  (183)
year=2020 x COVID-related o034 00333 00521 00715 00850t 00593 00810 00362 00000906 00304 00517
(530) (205 (686 (724 (415 (625) (413 (44  (©00) (487  (279)
ey2med—1 00286 00950 00105 0032 003 00T 0006 0034970 0167 o013 00578
) (1%0) (219 @8) @) @) (08)  60) @0 (220 (459
yesr=2020 % Il med=1 ooom7 00210 00us 001 0027 008 0000 000277 00207 00005 -000782
©s)  0m) (1) ) Qe @I @e)  (03) (075 (110) (043
COVID-reated x Jf med=1 00857 0109 00546 00860 0100 00T 007 00668 0A27° 00379 00M2
(860) (097 (667) (824) (503 (578) (A7)  (820)  (489) (a4  (07])
year=2020 x COVID-elated x Ji med=1 o018 00063 00138 0018 000068 0016 00137 000154 0034 0019 000264
©48)  (03)  (126) ©o) (00 &) (05 (1) (10 (102 (011)
N Authors 00123 00236 000215 0000292 0000778 00025 000359 000282 00277 OOAO™  00MS 00258
(aa1) (558 (785 (027) (197 (160)  (961)  (179) (4985 (169  (3822) (1377
wial 00275 00261 000703 000797 000823 00025 00197 00205 0054t 00602 000543 000501
63 () @) () (8 (9 (o7 @15 @71 (Bo)  (065) (060
Pre-exsting Grant 00408 0035 0035 00576 00STET 00RLTT 00423 00SIT 00SISTT 002080 0021
(14.18) @59) (865 (112 (116 (345 (848)  (347) (1308 (480  (497)
year=2020 x N Authors 0000065 0000025 00000969 0000685 000210 00000045
(©049) (020) (0.00) 032) (058) (©004)
COVID-reated x N Authors 00116 000852+ 000758 000654 00166 000511
(687) (5.48) (348) (32 (512) (235)
Year=2020 x COVID-related x N Authors 0000148 000465 000231 000358 -0.00586 000201
(007) [exe) (©079) (127) (143) (067)
ey2med=1 x N Authors 00115 0000173 000144 o012 0.0225 00115
(69) (014) (076) (084) (699) (588)
yesr=2020 x I med=1 x N Authors -0.00253 000209 000114 -0.00249 000348 -0.000168
(115) (109) (0.1) (099) (088) (006)
COVID-elated x Ji med=1 x N Authors 000057+ 000497 000328 000319 oot 000828
(459) @83) (125) (126) Gon) 305)
Yesr=2020 x COVID-related x i med=1 x N Authors 000149 oo017s oo0n21 -0.000891 000508 0000859
(©058) (069) (030) (026) (123) (023)
Constant 093 0827 0201 o1 om0 0292 0200 0208 0545 03 oo 00912
(580 (5316 (090)  (081) (465 (430 (e38)  (428)  @é7) (187 (212 (369)
Observations B0 s eosa0 o ewes  eaes G2 2 eosa0 G930 895k 8950
Country FEs Wajorty  Majorty  Majority  Majory it First Last Last_ Majority  Majoriy  Majority _ Majorty

<005, <001, p < 00D



Confounding effects of Funding

Table 8: Linear Regression estimates including interactions with Has New
Grant, with White standard errors.

Variables 1) () (@) ®) (5) (6)
Female Author  First and Last Female Female First Author Female Last Author ~ Middle Female Authorship ~ Middle Female Only
year=2020 0.00949°* 0.00053* 00134 0.0142" 0.0110" -0.00636
(2:82) (2.54) (2:63) (2.99) (259) (-1.48)
COVID-related 0.0368"** 0.0691°** 0.0581°** 0.0865"** 0.0485"** -0.0348"**
(11.13) (16.76) (10.98) (17.10) (11.34) (-7.96)
year=2020 x COVID-related 00335 -0.0508"** -0.0700°** -0.0583"** -0.0361"** 00363
(-7.36) (-0.18) (-9.74) (-8.50) (-6.19) (6.10)
has_new.grant=1 0.0400"** 0.0285"*" 0.0583""* 0.0354"*" 0.0511"** -0.0233"
(7.09) (3.66) (5.90) (3.76) (6.59) (-2.80)
COVID-related x has_new.grant=1 0.0106 0.0467"** 0.0409" 0.0393" 0.0101 -0.0234
(133) (3.81) (2.75) (2.72) (0.89) (-1.88)
N Authors 0.0123"* -0.00235** -0.000916* -0.00376** 0.0276"** 00145
(44.69) (-8.60) (-2:34) (-10.10) (50.04) (34.53)
trial 0.0254"* 0.00490 0.00537 0.0177 0.0568"** 0.00682
(4.98) (0.65) (0.55) (187) (835) (0:82)
Pre-existing Grant 0.0447** 0.0377*** 0.0627*** 0.0450*** 0.0574*** -0.0232***
(15.43) (917) (12.15) (9.06) (14.51) (-5.37)
Constant 0914 0213 0.325% 0310* 0576* -0.0527"
(68.41) (0.95) (4.91) (4.54) (251) (-2.76)
Observations 89530 89530 83263 82552 89530 89530
Country FEs Majority Majority First Last Majority Majority

¢ statistics in parentheses

*p<0.05 " p<0.0L, """ p <0001



Confounding effect of lockdown restrictions

Table 9: Linear regression estimates including interaction monthly maximum

school closures and workplace closures. NIRRT O R,

Famale Author First and Last Female __Female Frt Author ___Fermale Last Author __ Midle Female Authorshlp__ Midale Female Only
Variables o @ ® @ ® ® [0 ® © ) )
Year=2020 00GM6 0000 00129 0OUG 000 0022¢ 0093 0006%  00I6r 0006 00120 0011
&) ) oy s Qe @e)  (40) () @) (4 (e (159)
COVID-retated 00FI 0OWIT 0070 00701 00590V 0000V 0BT OORTET  OOZT 002 0032 0032
a2y (L) (es)  (6%) (L) (L) (7)) () (148 (14 (80) (802
yesr=2020 x COVID-rel 00067 0015 00ET 0034 0T 00297 009 02 0067 0007l 00N 00227
(-267) (-2.00) (-3.01) (-2.60) (-362) (-3.68) (-352) (-2.04) (172) (-0.79) (214) (232)
SchoolCloures 000144 0001 0000170 000143
(069) (083) (006) ©052)
COVID-relted x SchoolClosures “000661° 000984 0.00008°+ 0.00662
(243) (299 (281) [
N Authors 001267 0014 0021 000214 0000663 DOO0SG2 -DODISEC 0D OOET  OOET  00FT 00U
@) (o) (78 (789 (169 (169 (958)  (95%)  (020) (02  (w2) (w21
wal 00260 00250 000550 00054 00D 000496  OOI5 0014 00562 00562 000647  0.00641
@89) @) (2 (7)) (050  (©s) (8 (&) (623 (623 (1)  (©7)
Pre-sisting Grant 00HB 0049 0OMSTT  OOME™C  OOSTE™ 009V OIS 0015 005 OOSADM 00207 00208
(452 (453 (841 @43 (L)  (12) G (83 (36)  (1369) (480 (482
WorkplceClosures 000350 0000839 000289 og0i29
) (032) oy (©43)
COVID-elted x WorkplceCloures 00105 o013 o015y 000693
(351 (367) (a1n) 7s)
SchoolClosuresFirst 000116
(0.3%)
COVID-relted x SchoolClosresFrst o012
(-293)
WorkplceClosuresFrst ooms
(045)
COVID-elted x WorkplaceClosuresFrst 00w
(313)
SchoolClosresLast 00005
(059)
COVID-relted x SchoolClosresLast o008
(-210)
WorkplaceClosuresLast 000327
o)
COVID-relted x WorkplaceClosuresLast 00
)
Constant 0907 o1 w6 om0t oMs 03 o6 060 0042 0080
(430) (6745 (09) (089  (488) (85  (a48) (a4 (45)  (48) (270 (249)
Observations oo o mow s mwss  Gwss G e e G G 6o
Country FEs Majorty  Majoity _ Majorty__ Majorly __Fist____Fit st Lost__ Majorty __ Majorty___ Majorty__ Majoiy

[T p—
<005, p ool

o0




Monthly Lagged School and Workplace Closures

Table 10: Linear regression estimates of interactions with one month lagged
monthly maximum school closures and workplace closures.
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Create pseudo-panel (Binci, Hebbar, and Jasper 2018):
1. Exact matching of treated units at baseline (2019) with treated units at midline
(2020).

2. 1-to-1 Propensity Score matching (PSM) with Nearest Neighbor (NN) of
controls and treated selected in step 1 at baseline.

3. 1-to-1 PSM with NN of controls and treated units selected in step 2 at midline.
PS with Probit on country, trial, Old Grants, N authors.

4. For regression on first (last) authorship, we match on country of first (last)
author; for other outcomes, we use majority country.

Female Author _First and Last Female _Female First Author _Female Last Author _Middle Female Authorship _Middle Female Only

Variable (1) 2 (3) (4) (5) (6)
year=2020 0.0108* 002027 00233+ 0.0256*** 00162+ -0.0151°*
(252) (4.34) (359) (430) (3.03) (277)
COVID-related 0.0456°* 00838 00731+ 0107 0.0745* -0.0393**
(11.50) (17.00) (11.41) (17.69) (14.69) (-7.41)
year=2020 x COVID-related  -0.00968 -0.0350"* -0.04377 00518 -0.0121 00356
(-1.75) (-5.06) (-4.81) (-6.04) (-1.70) (a71)
N Authors 001147 -0.00238°** -0.000781 -0.00389°" 0.0262* 0.0142°*
(33.72) (-6.73) (-1.49) (-7.86) (38.23) (26.36)
trial 0.0210° -0.00321 -0.00436 0.00884 0.0495°* 00128
(331) (-034) (-0.35) (0.72) (5.87) (1.19)
Pre-existing Grant 00412+ 00355+ 0,051+ 0.0485* 0.0462** -0.0232**
(11.79) (7.19) (8:80) (8.06) (9.75) (-439)
Constant 0809 0205 0.304 04197 0,504+ 0.165°*
(31.11) (4.74) (155) (6.78) (16.44) (3.80)
Observations 52158 52158 48118 48448 52158 52158
Country FEs Majority Majority First Last Majority Majority

¢ statistics in parentheses
* p <005, * p<00L """ p<0.001



Covariate Balance: PSM-DiD, All

Standardized mean difference (with 0.1 thresholds) between COVID-related
and COVID non-related after matching on country of majority of the publishing
team and paper level controls (trial, N authors, Pre-existing Grant).
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Covariate Balance: PSM-DiD, First

Standardized mean difference (with 0.1 thresholds) between COVID-related
and COVID non-related after matching on country of first author and paper
level controls (trial, N authors, Pre-existing Grant).
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Covariate Balance: PSM-DiD, Last

Standardized mean difference (with 0.1 thresholds) between COVID-related
and COVID non-related after matching on country of /ast author and paper
level controls (trial, N authors, Pre-existing Grant).

Covariate Balance Covariate Balance
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Propensity Score Balance, using majority country

(a) Unbalanced - Baseline (b) Balanced - Baseline (c) Unbalanced - Midline
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(d) Balanced - Midline



Propensity Score Balance, using country of first author

Hen

(a) Unbalanced - Baseline (b) Balanced - Baseline (c) Unbalanced - Midline

‘‘‘‘‘‘‘ iouton of Propensity Scores

(d) Balanced - Midline



Propensity Score Balance, using country of last author

e

(a) Unbalanced - Baseline (b) Balanced - Baseline (c) Unbalanced - Midline

(d) Balanced - Midline



Incumbency in publications’ research topics: all outcomes

Table 11: DiD model with interactions of year=2020 x treat=1 with incumbency
of research fields. \We report only statistically significant results.

Any Female Author_Female First Author _Female Last Author _Middle Female Authorship _Middle Female Authorship Only

Varisble [0 ©) @ @ )
year—2020 00210 00115 00227 00216 “0.00435
(209) (094) (@250) (03) (054)
COVID-related 00507 0063 00816 00528
(041) (@73) (.12) (652)
Year=2020 x COVID.related 00219 00167 00325 00212 00107
() (087) (221) (198) (0.86)
P(all)=newcomer 00222
(466)
COVID-related x P(all)=nencomer 00223
(331)
N Authors 00126 0000455 ~0.00280 00265 o011
(2417) (L15) (7356) (26.74) (3209
il 00204 00104 00103 00516 000693
(a78) (1.06) (01) (753) (052)
Pre-existing Grant 00414 00656 00408 00528 00217
(1432) (1272) (0.96) (1332) (469)
P(first) = new entrant 0101
(089)
P(first) = newcomer o401
(@05)

year=2020 x COVID-related x P{first) = new entrant

year—2020 % COVID-related x Pfirst) — newcomer 00596
(276)
Pllast) = nen 0.0852
(536)
Plast) = newcomer 00353
(476)
COVID-reated x P(last) = new entrant 00345
(208)
P(middle)=new entrant 00527 00103
(521) (-2.08)
P(middle) ~newcomer 00131 0.00607
(206) (087)
COVID-related x P(middle)=new entrant 00350 00213
(231) (151)
COVID-related x P(middle)=newcomer 00132 00204
(1.40) (278)
year=2020 x COVID-related x P(middie)=new entrant 00w 00475
(-085) (2.44)
Year=2020 x COVID-related x P(middle)=newcomer 00201 00634
(136) (334)
Constant 0895 0.259° 0.241 0572 -0.0440
(55.22) 371) (352) (250) (283)
Observations 88771 83210 82470 85019 85119

r er——— —— — T FYrrr—- ———



Incumbency in research topics of key authors (1)

able 12: Stat. significant Estimates on first female authorship with incumbency of

research fields of last author, last female authorship with incumbency of research fields

of first author.

(1) )
Female First Author ~ Female Last Author
year=2020 0.0165 0.0251*
(1.71) (2.19)
COVID-related 0.0599*** 0.0864***
(5.29) (6.69)
year=2020 x COVID-related -0.0131 -0.0413*
(-0.83) (-2.25)
P(last) = new entrant 00341
(-3.14)
P(last) = newcomer 0.0197*
(2.41)
year=2020 x COVID-related x P(last) = new entrant -0.0764**
(-3.23)
year=2020 x COVID-related x P(last) = newcomer -0.0587**
(-3.25)
N Authors -0.000585 -0.00321***
(-1.45) (-8.85)
Pre-existing Grant 0.0545°** 0.0418***
(10.50) (8.42)
P(first) = new entrant 0.0248**
(2.62)
Constant 0.331%** 0.273***
(4.71) (4.15)
Observations 82470 83210
Last First

Country FEs




Incumbency in research topics of key authors (I1)

first and /ast author, with country effects of the Iast author (omitted), White
standard errors and paper level controls. D

(1) ()
Female First Author  Female Last Author
year=2020 0.00563 0.0280°
(0.40) (213)
COVID-related 0.0621%** 0.0780***
(3.93) (522)
year=2020 x COVID-related -0.0143 -0.0401
(-0.63) (-1.87)
P(first) = new entrant x P(last) = new entrant 00333 0.0666"**
(232) (4.94)
P(first) = newcomer x P(last) = newcomer 0.0275" 0.0213°
(2.40) (2.03)
P(first) = new entrant x P(last) = incumbent 0.0910°** -0.0300
(5.24) (-1.95)
P(first) = incumbent x P(last) = newcomer -0.0808** -0.00743
(-3.55) (-0.35)
P(first) = new entrant x P(last) = newcomer 0.0887+** 0.0296*
(7.26) (2.63)
P(first) = newcomer x P(last) = new entrant -0.0515°* 0.0823***
(-2.91) (4.79)
P(first) = incumbent x P(last) = new entrant 0183 0.114*
(-5.53) (3.05)
year=2020 x P(first) = incumbent x P(last) = new entrant 0111 0.0775
(231) (-1.51)
COVID-related x P(first) = new entrant x P(last) = new entrant 0.0283 0.0503°
(1.22) (223)
year=2020 x COVID-related x P(first) = new entrant x P(last) = new entrant -0.0769" -0.0680°
(-2.37) (-2.16)
year=2020 x COVID-related x P(first) = newcomer x P(last) = newcomer -0.0598" 00227
(-2.35) (-0.95)
Constant 0203+ 0.259"
(4.04) (3.70)
Observations 82423 82423




Incumbency in research topics: monthly sample numerosity (1)

Monthly sample numerosity of publications by women and men as (a) first authors in
COVID-related publications, (b) first authors in COVID non-related publications, (c)
middle authors only in COVID-related publications, and (d)middle authors only in

COVID non-related publications, by incumbency status (incumbent, newcomer, new

entrant).
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Incumbency in research topics: monthly sample numerosity (11)

Monthly sample numerosity of publications by women and men as (a) last authors in
COVID-related publications, (b) last authors in COVID non-related publications, (c)
middle authors in COVID-related publications, and (d) middle authors in COVID
non-related publications, by incumbency status (incumbent, newcomer, new entrant).
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Incumbency in research topics of women in Any position

Predicted probability to observe a woman at any position by past research
experience, among COVID-related and COVID non-related publications.

(a) Any Female Author, (b) Any Female Author, (c) Any Female Author,
New entrant Newcomer Incumbent



Incumbency in research topics of first authorship

Predicted probability to observe a woman in first position by past research
experience, among COVID-related and COVID non-related publications.

(a) First Female Author, (b) First Female Author, (c) First Female Author,
New entrant Newcomer Incumbent



Incumbency in research topics for last authorship

Predicted probability to observe a woman in last position by past research
experience, among COVID-related and COVID non-related publications.

(a) Last Female Author, (b) Last Female Author, (c) Last Female Author,
New entrant Newcomer Incumbent



Incumbency in research topics for middle authorship

Predicted probability to observe a woman in middle position by past research
experience, among COVID-related and COVID non-related publications.

(a) Middle, New entrant (b) Middle, Newcomer  (c) Middle, Incumbent



Incumbency in research topics for middle authorship wt male

leaders

Predicted probability to observe a woman in middle position only — in team
with men as key authors — by past research experience, among COVID-related
and COVID non-related publications.

(a) Middle Only, New (b) Middle Only, (c) Middle Only,
entrant Newcomer Incumbent



Incumbency in research topics of last on first author

Predicted probability to observe a women as First author by last author's
past research experience. We control for country of last author fixed
effects.

(a) Female First Author - (b) Female First Author - (c) Female First Author -
New entrant Last author Newcomer Last author Incumbent Last author



Incumbency in research topics of first on last authorship

Predicted probability to observe a women as last author by first author's past
research experience. We control for country of first author fixed effects.

(a) Female Last Author - (b) Female Last Author - (c) Female Last Author -
New entrant First author Newcomer First author  Incumbent First author



Incumbency in research topics of both key authors on first

Predicted probability to observe a women as First authors by first & last
author's past research experience. We control for Country of last author fixed

afferte
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Incumbency in research topics of both key authors on last

Predicted probability to observe a women as Last authors by first & last
author's past research experience. We control for Country of last author fixed

afferte
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New and pre-existing teams

Table 14: Linear regression model estimates on key female authorship,
including interactions of (year=2020 x COVID-related) with indicator for
pre-existing teams (Old team=1 if first and last already published together).

First Female Author  Last Female Author

year=2020 0.00802 0.0317**
(0.77) (3.25)
COVID-related 0.0612*** 0.0942***
(5.62) (9.15)
year=2020 x COVID-related -0.0661*** -0.0714**
(-4.66) (-5.31)
OldTeam 0.0187* 0.00989
(1.97) (1.13)
year=2020 x OldTeam 0.00557 -0.0210
(0.41) (-1.69)
COVID-related x OldTeam -0.0148 -0.0300"
(-1.05) (-2.26)
year=2020 x COVID-related x OldTeam 0.0118 0.0284
(0.63) (1.61)
N Authors 0.000697 -0.00269"**
(1.48) (-6.36)
trial 0.0115 0.0174
(0.94) (1.50)
Pre-existing Grant 0.0695*** 0.0526"**
(10.82) (8.60)
Constant 0.255* 0.267*
(2.11) (2.24)
Observations 47642 47642

Country FEs First Last
t statistics in parentheses



New and pre-existing teams: Margins

Predicted probability to observe a woman as (a) first authors, (b) last author,
among newly formed team (New Team) and pre-existing teams (Old Team).
We control for country of the last author’s fixed effects.

(a) Female First Author (b) Female Last Author



Incumbency within pre-existing teams: First Author

Predicted probability for Female First Authorship by first and last author’'s past

research experience, among New and Old Teams (+country FEs of last author).
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Incumbency within pre-existing teams: Last Author

Predicted probability for Female Last Authorship by first and last author’s past
research experience, among New and Old Teams (+country FEs of last author).

(a) Newcomer-Newcomer (b) Incumbent- Incumbent

(c) Newcomer - Incumbent (d) Incumbent - Newcomer



Incumbency within pre-existing teams: Table

Table 15: Stat. significant estimates with interactions with incumbency of first

and last authors, and indicator for pre-existing teams (Old team=1 if first and
last already published together).

¢ &)
First Female Author  Last Female Author
year=2020 x COVID-related 0.0611 -0.0475
(0.80) (-0.66)
P(first) = newcomer x P(last) = newcomer 0.0942** 0.0322
(2.68) (0.97)
OldTeam 0.0829* 0.0210
(2.33) (0.63)
P(first) = incumbent x P(last) = newcomer x OldTeam -0.177** -0.0145
(-323) (-0.28)
year=2020 x COVID-related x P(first) = newcomer x P(last) = incumbent x OldTeam 0.201* -0.0459
(2.06) (-0.50)
N Authors 0.000679 -0.00264***
(1.45) (-6.22)
Pre-existing Grant 0.0677** 0.0528"**
(10.55) (8.64)
Observations 47642 47642
Country FEs Last Last

t statistics in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001
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