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1. Highlights

The study investigated gender homophily in research mentorship networks. Homophily refers
to the tendency of same-gender pairings, such as men mentoring men and women mentoring
women, to occur more frequently than would be expected if pairings were gender-neutral
(a random assignment without regard to gender).

e Findings showed that in 2022, the most recent year analysed, same gender mentor—
mentee pairs were more common than would be expected in a random distribution, for
both men and women (i.e. homophily was present for both genders).

e This tendency was generally more pronounced for the underrepresented gender and
correlated to the extent of the underrepresentation. As women are usually
underrepresented in research, homophily was almost systematically more pronounced for
women across most country—field combinations analysed in this study. Homophily among
women was also most pronounced in countries or fields where women were most
underrepresented. In fields such as nursing in which women are overrepresented
compared to men, the pattern inverted; in those fields, the extent of gender homophily
was greater for men—men pairs.

e The extent of gender homophily in research mentorship networks generally decreased for
women and was offset by a corresponding increase for men as women'’s representation
in research grew from 2002 to 2022.

The study also examined the extent to which mentees, based on their gender, contributed to
the tree index of both women and men mentors relative to expectations (see section Error!
Reference source not found. for details). This index measures the bibliometric performance
of a mentor's mentees as independent researchers later in their careers. For example, if 40%
of a mentor's mentees were women but they only accounted for 30% of the mentor’s tree
index, the women mentees would have contributed 25% less than expected to the tree index.

e In general, women mentees contributed less than expected to the tree index of their
mentors, regardless of their mentor’'s gender. Conversely, men mentees contributed more
than expected. This pattern is likely attributable to the well-known gender gap in
bibliometric performance whereby men publish more than their women counterparts. It
may stem from differing responsibilities, systemic bias, or unequal access to resources.

e Based on the tree index of mentors in 2022, women mentees who had paired with women
mentors performed slightly, but consistently, better in their later careers than women
mentees who had paired with men. The magnitude of this gain has decreased over time
since 2002, along with the extent of women-women pairs, possibly due to reduced gender
inequalities.

¢ In contrast, for men mentees, being paired with a mentor of the same gender resulted in
less consistent benefits.

e Because the differences in the contribution of mentees to the tree index of their mentors,
relative to expectations, are small, these results should be interpreted with caution.
Nevertheless, their consistency underscores the significant role that mentors, regardless
of gender, likely play in attracting same-gender mentees to research and mentoring them
to success later on, particularly for women mentees.

Findings of this study suggest that it may be beneficial to implement interventions to improve
the mentoring skills of men towards women, particularly in fields and countries where women
are underrepresented. The findings also suggest that retaining women as they advance



through academic careers not only increases representation of women among senior
researchers but may play a role in fostering the careers of early career women researchers
via mentorship.

2. Background

Research mentorship refers to a multifaceted relationship where experienced researchers
(mentors) guide less experienced individuals (mentees) in their personal and professional
development. Such mentorship, when built on mutual respect and commitment, has been
shown to significantly impact the professional trajectories of the next generation of scholars,
enhancing their technical (e.g., research design, instrument use, data treatment and analysis)
and non-technical skills (e.g., networking, authorship practices, fundraising, mentoring) in
various aspects of research. This, in turn, contributes to the success of early career
researchers (e.g., graduate students) as they move on to independent research careers
(Guston, 1993; National Academies of Sciences-Engineering and Medicine, 2019).

Although research mentoring is often regarded as being within the remit of formal roles (e.g.,
supervisors), other researchers, such as collaborators, can fulfil informal mentorship roles
through the provision of guidance and support (e.g., experience sharing, offering feedback)
to less experienced individuals. Having multiple mentors can enrich a mentee’s experience,
notably by broadening perspectives and networking opportunities (Atenas et al., 2023; Gorela
& Biloslavo, 2015).

There is a growing body of research suggesting that same-gender mentor-mentee
relationships in academia are far more common than expected by chance (i.e., if mentors
and mentees were paired randomly without considering gender). Although these studies have
been limited in geographic or disciplinary scope, they suggest that this pattern holds across
various academic settings, from summer research experiences for undergraduates to
graduate and postdoctoral training (Gallen & Wasserman, 2023; Moghe, Baumgart, Shaffer,
& Carlson, 2021; Morales, Grineski, & Collins, 2018; Murphy, Record, Callander, Dohan, &
Grandis, 2022; Schwartz, Liénard, & David, 2022). Furthermore, working with a same-gender
mentor could more effectively equip mentees, especially women, for an academic career,
yielding greater benefits than when mentored by someone of the opposite gender (Morales
et al., 2018; Schwartz et al., 2022).

Using a new method (Roberge et al., 2024; see sections 4.2 and Annex A for details) that
uncovers both formal and informal mentorship ties through an examination of key co-
authorship patterns between senior (mentors) and junior (mentees) researchers across
countries and all fields of science at various time points, combined with gender inference of
mentors and mentees using well-established methods (European Commission, 2021), a
large-scale investigation of the dynamics of research mentorship networks was conducted,
covering the past two decades. The analysis spans the years 2002 to 2022 and includes all
EU countries, as well as Argentina, Australia, Brazil, Canada, Egypt, India, Japan, Mexico,
South Africa, the United Kingdom, and the United States.

This policy brief reports on the findings of this analysis, addressing the following questions:

e How generalisable (across countries, fields and genders) is the existing evidence
suggesting that senior researchers mentor junior researchers of the same gender more
often than would be expected by chance?



o If we quantify the bibliometric performance of a mentor's mentees as independent
researchers later in their careers, can we draw any conclusions about the effects of same-
gender or mixed-gender mentorship on academic performance (as captured using
bibliometrics)?

¢ How have the patterns uncovered by the above two questions evolved over time?

3. Results
3.1. Women’s participation in science has increased over
time — as both mentors and mentees

The study identified prospective mentors and mentees from 2002 to 2022 (see Annex A for
details). Out of the 2.4 million mentees identified in 2022, 42.4% were women (Figure 1). Of
the 0.6 million mentors identified, 30.3% were women. It is unsurprising that women are better
represented among mentees than mentors given the well-known leaky pipeline and glass
ceiling phenomena in academia whereby a smaller share of women researchers reaches
senior levels (European Commission, 2021).

70%
60% —e—Mentors Mentees
50%
40%

30%

Share of women

20%

10%

0%
2002 2006 2010 2014 2018 2022

Figure 1. Trends in the average share of women (excluding unknown) among mentors and mentees
of the selected countries, 2002—2022.
Note: The share of unknown gender remained below 9% for mentors and below 7% for mentees. Due to too
few observations, Cyprus, Estonia, Latvia, Lithuania, Luxembourg, and Malta were excluded in analysing
trends.



3.2. The share of same-gender mentor-mentee pairs is
higher than expectation for both men and women - but
more so for women

Figure 2 illustrates the percent deviation in the share of same-gender mentees from neutral
expectation (random assignment without regard to gender) in 2022, by country and gender
of the mentors for all fields combined. For example, if 43% of the pooled mentees of mentors
(both men and women) in the EU are women, one would expect 43% of the mentees of
women mentors to be women if the assortment of mentors and mentees was gender neutral.
In the EU, 57% of the mentees of women mentors were women in 2022 leading to a positive
deviation of 33% relative to expectation (homophily indicator for woman mentors =
(0.57/0.43) - 1 = 0.33) (see Annex A for further details on measuring gender homophily).
Some key patterns emerge.

First, the share of same-gender mentees is systematically higher than expected for both
women and men mentors, showing a tendency of researchers to associate with those of the
same gender. Second, the degree of same-gender pairing (homophily) is systematically more
pronounced for women mentors than for men mentors. On average across the selected
countries, women-women links are overrepresented by +43% relative to expectation in
comparison to +11% for men—-men links. Across countries, the extent of homophily among
women mentors was also positively correlated with women'’s level of under-representation.
As their representation increased over the past two decades, the extent of homophily
decreased for women, with an average compound annual growth rate (CAGR) of -4.0% (data
not shown). Conversely, men exhibited an opposite trend of the same magnitude, with an
average CAGR of +3.8%.

In fact, when computing homophily for the network as a whole instead of by gender,
homophily (i.e., expressed as the ratio of observed to expected share of same-gender ties in
the network) generally slightly increased from 2002 to 2022. Note that with more equal
representation of each group moving from 2002 to 2022, the expected share of cross-gender
pairings increases as does the observed share. That said, relative to expectations, the
observed share of cross-gender pairings may still be smaller than expected, maintaining
homophily in the network despite increased diversity in the network (increased raw share of
gender diverse pairs, data not shown).

Finally, when disaggregating the data presented in Figure 2 (data not shown), across almost
every field of science, there is a tendency toward same-gender pairing for both men and
women. The pattern is more pronounced for women than men 86% of the time. Interestingly,
among the few subfields in which most mentors are women (i.e., Gender Studies, Nursing,
Nutrition & Dietetics, Developmental & Child Psychology, Public Health and Social Work) and
for which there is enough data (selected countries pooled) to analyse gender homophily in
mentorship, the pattern of greater same-gender pairing was inverted. In these subfields, in
2022, a tendency to same-gender pairing is more pronounced for men (+25% deviation) than
for women (+8%) (Figure 3).
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Figure 2. Percent deviation in the share of same-gender mentees relative to expectation, in the overall
research mentorship network, by country and gender of the mentor (2022).
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Figure 3. Percent deviation from expectation in the share of same-gender mentees in the overall research
mentorship network, by subfield in which most mentors are women and gender of the mentor (2022).
Note: All subfields are all those with a majority of women mentors grouped.

3.3. Scientific performance of mentees later in their careers
— noticeable effects of the mentors’ gender for women
mentees

Using the tree index (Roberge et al., 2024) to measure the bibliometric performance of a
mentor's mentees as independent researchers later in their career, Figure 4 presents the
percent deviation in the performance of women and men mentees relative to expectations
based on their representation in the pool of a mentors’ mentees. For example, if 40% of a
mentor's mentees were women but they only accounted for 30% of the mentor’s tree index,
the women mentees would have contributed 25% less than expected to the tree index (see
Annex A for details).

In 2022, for all fields of science combined, women mentees generally contributed less than
expected to their mentors’ tree index, regardless of the mentor’'s gender. Conversely, men
mentees contributed more than expected. This disparity could be attributed to long-standing
inequalities in research, which have historically resulted in women producing fewer
publications than their male counterparts as they advance in their academic careers
(European Commission, 2021). Although these departures from expectation were small, they



were nearly systematic, with only a handful of exceptions (i.e., Latvia, Estonia and
Luxembourg).

For women mentees, the gender of the mentor did make a difference. The underperformance
of women mentees relative to expectations was, on average, roughly half as much when
paired with mentors of the same gender compared to those paired with mentors of the
opposite gender (Figure 4). This pattern was consistent across all selected countries in all
fields combined (except for Luxembourg and Lithuania) and was repeated in 75% of all
country—field combinations (data not shown).

A similar result was not consistently observed for men mentees. For men, being paired with
a mentor of the same gender only equated to performance gains for about half of the
countries examined (18 out of 38 countries).

From 2002 to 2022, for all fields of science combined, the contribution of women mentees to
their mentors’ tree index increased in 24 out of 32 countries (those for which enough data
was available to compute the indicator) when the women mentees were paired with women
mentors. Their contribution to their mentors’ tree index increased even more, and in a larger
number of countries (30), when paired with men mentors (data not shown). Over this period,
these gains reduced the negative deviation of mentees from expectation. The gain was an
average of 0.5 percentage points when paired with women mentors and 1.6 percentage
points when paired with men mentors. These trends are likely due to the performance of
women mentees improving relative to men mentees, possibly as a result of reduced
inequalities over time.

Despite the small magnitude of observed deviations from expectations, their consistency
across countries and fields in 2022 suggests that same-gender mentors for junior women
researchers offer some benefits, even if only slightly. However, the magnitude of these
benefits is slowly decreasing as gender inequalities in research performance diminish. This
consistency warrants a deeper investigation into the root causes of this finding to uncover
ways in which men mentors could better support women mentees.



Malta

Latvia
Estonia
Czech Republic
Austria

India
Slovakia
Japan
South Africa
Cyprus
Slovenia
Germany
Hungary
Croatia
Greece
Egypt
Sweden
Nethedands
Denmark
Canada
Belgium
Argentina
EU27
Australia
France

[taly

United Kingdom
United States
Poland
Spain
Ireland
Mexico
Brazil
Finland
Lithuania
Portugal
Romania
Bulgaria
Luxembourg

-6%

Figure 4. Percent deviation from expected contribution of women/men mentees to the tree index of

T TTITTTTTTTTTETTLTTTTTE " F T TITT
I
TS TSI FEFFTTITIFTETEIFTS IS
|
AT T T T TETTTTTFTT VFFFTFFTTS
I
P I I FTIITITEFEIT FITFIEITIFS,
]
VT FFTIFTFFFIFIFTFS FFFFFFrss.
[ I B
FF T TETTTETETTFETET, FIFFFF
1 ]
FFFFFFFFIFFSEFFITS VT TTTTTT
1
A TTTTTIETTTTTTIS. rrrrr
[
T T TR T T FT TS WFFATEE P
I
T TTTTTTTTTLTES vrrrr
]
T T T T T T T TR T FTIFL
I
TSRS Frrryrrry
]
NPT r T TTT,
I
PRI FF PP IFFEES Frrrrrrr.
L
s "I F I rrr,
I
P T TIFTETTIITL FTFTF
|
P s VEEFIrrr.
I
L]
FFFFFEEFFEEES PSSy
L
RN FrFTFIri
]
FFFFEELETIEES FTTITTS
L
T VI rry.
]
E NN FFFFEFS,
]
P T TTTS VSIS
| I
T S rrrrd
1
PP FFFIFFP rFrrrrrr.
I
RN I
I
IS FPFIIr

I
A ErE. r i rrrsrs

]
T FPIPFTF,
L
Pl Frrry rrrrri
I
T T TTr

|
P FEEry rrrrry

Men mentees with:

Women mentors: .

Men mentors:

L
T "FIFFy

I
el EFFIIIIS FFF.
Women mentees with:

L
W, T
Women mentors: || s 727,

n
W A
Men mentors: ’

| |
A W T T T TS

5% -4% -3% 2% -1% 0% 1% 2%

3% 4% 5%

Percent deviation from expected contribution

women/men mentors in the overall research mentorship network, by country (2022).




Although the main patterns in network homophily were inverted for subfields with a majority
of women mentors, the patterns were not fully inverted in terms of the contribution of mentees
to the tree index of mentors (Figure 5). The closest match to perfect inversion was observed
in Gender Studies, where men mentees underperformed and women mentees
overperformed regardless of the gender of their mentors. In that subfield, the negative
deviation for men mentees was also less pronounced when paired with men than women
mentors. However, in all other subfields, women mentees still underperformed relative to
expectation and benefited from being paired with women mentors, although the effect sizes
were still very small. Interestingly, in these subfields, even though men mentees
systematically overperformed relative to expectation, they also appeared to systematically
benefit from being paired with same-gender mentors, a pattern that was not observed in
areas with a majority of men mentors.

All subfields*® m
Gender Studies
Nutrition & Dietetics W
Dev. & Child Psychol. m
Public Health Women mentees with: Men mentees with:
Women mentors: Women mentors: T

Men mentors: Men mentors:

Social Work
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Figure 5. Percent deviation from expected contribution of women/men mentees to the tree index of
women/men mentors in the overall research mentorship network, by subfields with a majority of women
mentors (2022).

Note: All subfields are all those with a majority of women mentors.

4. Conclusion and Discussion

Research mentorship networks were shown to be gender homophilic across nearly all
country—field combinations for both women and men, generalising findings from smaller-
scale studies (Gallen & Wasserman, 2023; Moghe et al., 2021; Morales et al., 2018; Murphy
et al., 2022; Schwartz et al., 2022). This suggests that mentors, regardless of their gender,
likely play an important role in attracting same-gender mentees to research and mentoring
them later on.



Gender homophily in mentorship was found to be more pronounced among women than
among men in 86% of the country—field combinations examined. This pattern was also
observed in research collaboration networks (Hajibabaei, Schiffauerova, & Ebadi, 2022;
Wang, Lee, West, Bergstrom, & Erosheva, 2023), although not systematically (Kwiek &
Roszka, 2021).

The extent of gender homophily among women was negatively correlated with the
representation of women in research. Women were more likely to pair with other women in
country—field combinations where they were more underrepresented. Although the
correlation was moderate, additional observations suggest that the more pronounced
homophily among women could be driven by their status as the underrepresented group.
Over the past two decades, the extent of homophily among women decreased with their
increased representation in research, and the extent of homophily was found to be greater
among men in the few areas of science where they are underrepresented (i.e., Gender
Studies, Nursing, Nutrition & Dietetics, Developmental & Child Psychology, Public Health and
Social Work).

The study’s results therefore suggest that the importance of gender match in research
mentoring is more critical for women than for men, due to women’s lower representation in
most areas of science. It was also found that having a mentor of the same gender may slightly
benefit the scientific performance of women mentees as they move on to independent
scientific careers. However, the extent of these benefits is lessening as representation of
women in science increases. This is consistent with prior studies reporting benefits,
especially for women, of matching gender in mentor—-mentee relationships (Morales et al.,
2018; Schwartz et al., 2022).

It seems possible that members of underrepresented groups might seek out others with
similar experiences and concerns about potential issues with the majority group. However,
as diversity increases, these obstacles might diminish. Research by Bai, Ramos, & Fiske
(2020) has shown that ‘as diversity increases, people paradoxically perceive social groups
as more similar,” possibly leading to fewer stereotypes.

In turn, as gender becomes more equally represented in science, the extent of homophily
would be expected to decrease. This underscores the importance of retaining senior women
researchers, not only for their direct contributions to science but also for their indirect
mentorship contributions via their mentees.

41. Recommendation

These findings should guide policymakers in initiatives aimed at encouraging the greater
participation of women in science. For instance, interventions to increase the participation of
women in science, especially in countries or subfields from science, technology, engineering,
or math where they are heavily underrepresented (see Annex B for such areas where benefits
may be greatest), appear highly relevant considering the study’s results. Interventions
directed towards reducing the dropout rates of women as they advance through academic
careers may be particularly effective. In these cases, concomitant interventions to strengthen
the mentoring skills of men towards women may also be warranted, and further research
could help uncover the main levers for intervention.

Altogether, increasing gender diversity in research, and in research teams, should be the
ultimate target as several recent studies underscore the unique value of mixed-gender teams
in fostering novel, disruptive, and influential scientific discoveries (Hajibabaei, Schiffauerova,
& Ebadi, 2022; Yang, Tian, Woodruff, Jones, & Uzzi, 2022; Zhang et al., 2024).

More generally, this study’s findings may apply to other underrepresented groups in science.
Potential interventions to increase their representation and improve mentoring by any group



may be valuable. However, further research would be needed before generalising to these
groups.

4.2, Limitations

Mentorship interactions, where senior researchers transfer know-how and knowledge to
junior researchers, were indirectly captured by identifying key patterns in their co-published
work (see description of the tree algorithm in Roberge et al., 2024). These patterns were
taken as evidence of mentorship.

The E-Theses Online Service (EThOS) of the National Library of the UK was used to validate
the ‘mentoring’ character of the identified mentor-mentee links using metadata from over
100,000 theses (mostly PhDs) awarded between 1980 and 2022. While validation using
EThOS data showed that the tree algorithm frequently captures actual supervisor—student
pairs, it also captures other senior—junior interactions. Excluding student—supervisor pairs
where the tree algorithm could not assign a mentor to the students matched to Scopus, the
share of students linked to the correct mentors was 77% (ranging from 67% to 83% across
disciplines, with lower accuracies observed in the Social Sciences and Humanities (SSH)).

In this policy brief, these other interactions are assumed to reflect informal mentorship
interactions known to occur in research collaboration networks. Future research could test
this assumption by asking a sample of senior researchers to review the list of their mentees
as identified by the tree algorithm.

Using EThOS data, Roberge et al. (2024) also showed that in some disciplines, mainly in the
SSH, supervisor—student pairs are not captured as frequently, likely due to coverage issues
in Scopus (the bibliographic database used in this study). As a result, this study’s findings for
the SSH may not be as robust as for other disciplines.

Finally, it is worth noting that the study’s results are based on inferred binary gender rather
than self-declared gender data to enable large-scale analysis. Consequently, not all gender
groups are accounted for in the study.

Further smaller case studies, relying on a mix of qualitative and quantitative approaches,
would be warranted to confirm our findings on homophily and its implications for mentees.
However, the robustness of our findings is supported by the parallel results obtained across
countries and fields.
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Annex A — Methods

This study is based on the September 1st 2023 snapshot of Elsevier’s Scopus database of
abstract and citation information for more than 90 million publication records. It was used to
retrieve all necessary metadata on peer-reviewed scientific publications. In this brief, these
records are referred to as publications or papers.

A.1. Identifying mentor-mentee pairs at scale

The novel tree algorithm (and associated tree index) used in this study rely on Scopus author
IDs (AUIDs). The disambiguated AUIDs offer a clean view of a researcher’s full publication
history as indexed in Scopus and were shown to offer high recall and precision (Campbell &
Struck, 2019). As in producing data for She Figures (2024), the Namsor API was used to infer
the binary gender of researchers in Scopus.

Using the genderised author profiles in Scopus, mentor-mentee relationships were then
identified based on the identification of key co-publication patterns in the joint publication
histories of senior (those with 10+ years of publication history) and junior researchers
(publishing in the first 5 years of their careers) in Scopus. See Roberge et al. (2024) for a
fuller description of the conditions (i.e., the tree algorithm) that had to be met for pairing senior
researchers (mentors) with junior researchers (mentees). Note that this approach was shown
to capture both formal and informal mentorship ties (see section 4.2).

A.2. Time series

Because the tree algorithm is computationally demanding, data have been generated for a
limited set of years to analyse trends over the last 20 years. Data was specifically produced
for 2002, 2006, 2010, 2014, 2018, and 2022. In any of these years, the tree algorithm
accounted for the full publication history of a mentor, and its mentees, up to that year
(inclusive).

A.3. Country and field coverage

For each of the above years, the mentors have been limited to authors who qualified as
senior, determined by actively publishing at least one paper in the corresponding year and
having a publication history of at least 10 years. Mentors were uniquely assigned to the
country and subfield in which they published most of their publications up to that year.'
Though mentors might have visited multiple countries, the homophily pattern associated with
the mentors is expected to mostly reflect the primary country of affiliation. When aggregating
data across a country’s mentors, the mentors’ contribution to homophily is expected to
converge into a dominant pattern, reducing the influence of secondary countries where the
mentors worked.

To test the robustness of the study findings, as well as to assess their generalisability, the
analyses were repeated for 38 countries (EU members plus Argentina, Australia, Brazil,
Canada, Egypt, India, Japan, Mexico, South Africa, the United Kingdom, and the United

" In the rare case of ties, mentors were randomly assigned to one of the tied countries and were assigned to
all the tied subfields.



States)? overall in Scopus and by main field of research based on Science-Metrix's
classification.?

A.4. Homophily indicator

For each mentor in a given year, all prior mentees up to that year are considered regardless
of originating country, as students may come from abroad. To qualify as a mentee, the junior
researcher must have published at least two publications with the senior researcher within
the first 5 years of the junior’s publishing career (for more details, see Roberge et al., 2024).
Therefore, the expected share of women and men mentees in a given field, country and year
for each mentor, regardless of gender, is based on the pooled set of mentees of a country’s
mentors, including those from abroad, in the corresponding field and year of the mentor.

For each combination of field, country, and year, we examined the extent to which the
frequency of same-gender links occurred more often than expectation (that is, if the pairings
were random by gender). For example, if 43% of the pooled mentees of mentors (both men
and women) in the EU are women, one would expect 43% of the mentees of women mentors
to be women if the assortment of mentors and mentees was gender neutral. In the EU, 57%
of the mentees of women mentors were women in 2022 leading to a positive deviation of
33% relative to expectation (homophily indicator for woman mentors = (0.57/0.43) - 1 = 0.33).

A.5. Quantifying the contribution of mentors to the next
generation of scientists

We then used the tree index, a metric to quantify the impact of mentors on the bibliometric
performance of the next generation of publishing scholars. For each mentor, this new
subfield- and year-normalised composite indicator accounts for the cumulative volume and
impact of his or her mentees’ publications, as well as the size of their co-authorship network,
as they go on to independent careers (i.e., considering their subsequent publications
produced independently from the mentor) (for more details, see Roberge et al., 2024). As
such, each mentee contributes a certain share to its mentor’s tree index.

If 30% of a mentor’'s mentees are women, all else being equal and in the absence of gender
inequalities in research, one would expect woman mentees to contribute 30% of the mentor’s
tree index. By comparing the actual contribution to the one expected, we can examine how
having a man or woman as a mentor affected the mentee’s future bibliometric performance
as captured by the tree index.

Since gender inequalities in bibliometric performance exist in disfavour of women (European
Commission, 2021), women mentees are likely to contribute less than expected to their
mentors’ tree index regardless of the gender of their mentors. The opposite would be
expected for men mentees. Note that the key gender differences highlighted in this policy
brief do not appear to be due to gender differences in the average age of a mentor’s mentees
(data not shown).

2 The method used to infer the gender of authors relies on the authors’ names. The gender of Chinese authors
could not be inferred with sufficient confidence using this method, so China was not included in the study.

3 https://www.science-metrix.com/classification/
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Annex B — Supplementary table

Table 1. Homophily and its associated bibliometric performance gain in the research mentorship network
of the EU, in subfields with fewer than 30% women mentees (2022).

Network Performance gain
homophily* (p.p.)**
Subfield Share of women Women Men Women Men
mentees

Mechanical Engineering & Transports 17.4% 51% 0.8% 7.3 -1.6
Geology 26.7% 80% 3.7% 6.7 0.4
Mathematical Physics 14.5% 159% 1.4% 6.4 2.2
Information Systems 24.8% 7% 4.8% 5.1 -1.1
Computation Theory & Mathematics 21.7% 60% 1.9% 4.5 -8.2
General Physics 17.9% 61% 1.1% 4.4 -4.0
Ornithology 28.8% 68% 1.5% 4.4 -12.7
Distributed Computing 13.7% 100% 1.6% 41 -5.8
Geological & Geomatics Engineering 28.9% 28% 1.9% 3.4 -1.9
Software Engineering 15.8% 84% 1.9% 3.4 -0.8
Orthopedics 25.4% 65% 1.8% 3.1 -2.1
Optics 21.0% 49% 1.7% 3.0 -1.8
Computer Hardware & Architecture 11.4% 67% 0.6% 2.8 -3.1
Civil Engineering 21.3% 46% 1.1% 2.4 -6.1
Fluids & Plasmas 17.8% 32% 0.7% 2.3 -5.8
Logistics & Transportation 29.5% 62% 5.0% 2.2 4.1
Networking & Telecommunications 15.8% 49% 0.9% 1.8 -2.2
Applied Mathematics 20.2% 51% 1.1% 1.5 4.8
General Mathematics 25.0% 33% 1.3% 1.3 -2.2
Applied Physics 24.2% 35% 1.7% 1.3 -3.7
Optoelectronics & Photonics 20.7% 46% 1.2% 1.2 -3.5
Operations Research 29.4% 45% 3.1% 1.2 -0.9
Astronomy & Astrophysics 29.8% 22% 1.8% 1.1 4.1
Energy 26.4% 46% 3.2% 1.0 -2.5
Artificial Intelligence & Image Processing 23.1% 43% 2.3% 1.0 2.7
Nuclear & Particle Physics 23.1% 24% 1.1% 0.5 -0.2
Electrical & Electronic Engineering 13.2% 76% 0.8% -0.2 -1.0
Acoustics 19.1% 73% 1.3% -1.1 -0.8
Design Practice & Management 19.2% 156% 4.8% -1.3 -3.0
Industrial Engineering & Automation 16.2% 68% 1.1% -1.9 -3.0
Numerical & Computational Mathematics 26.6% 54% 3.5% -2.8 -4.6
Finance 23.8% 97% 3.7% -3.8 -7.4
Aerospace & Aeronautics 15.0% 75% 1.0% -5.1 -0.6

Notes: * Network homophily is presented by gender of the mentor. It is defined as the percent deviation in the share of
same-gender mentees relative to expectation. ** Performance gain is presented by gender of the mentees. It is defined as
the difference, in percentage points, in the percent deviation from the expected contribution of mentees to the tree index of

same gender mentors compared to mentors of the opposite gender. Subfields for which data was available for less than 400
mentees are excluded.
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This policy brief examines gender homophily in research mentorship
networks, finding that same-gender mentor-mentee pairings occur more
frequently than expected across disciplines and countries. The analysis
shows that homophily is typically stronger for the underrepresented
gender, most often women, particularly in fields or regions where their
participation is lowest, though this pattern reverses in women-dominated
fields. The study also examines to what extent same- gender

or opposite-gender mentorship affect the bibliometric performance

of a mentor's mentees as independent researchers later in their careers.
The findings suggest that interventions to improve mentoring skills,
particularly those of men toward women, could help reduce gender
inequalities in research.
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