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Scientific societies have the potential to catalyze support for communities that have been historically excluded from science. Many
of these societies have formed committees to propose and administer initiatives to promote the career and well-being of their
members, with a special emphasis on racial and ethnic minorities. Yet, these societies are rarely armed with data to inform their
proposals. Three of the evolution societies (American Society of Naturalists, “ASN”; Society of Systematic Biologists, “SSB"; Society
for the Study of Evolution, “SSE”) have also formed Diversity, Equity, and Inclusion committees in the last few years. As a first
step in determining the needs of the societies, these committees collected data on the demographic characteristics of the societies’
constituents by surveying the attendants of the Evolution 2019 meeting. Here, we report the proportions for different demographic
groups in attendance at the meeting and compare these proportions to the demographics of recipients of Ph.D. degrees either in
evolutionary biology or in the broader life sciences, as well as population demographics of the USA. Our results indicate that
historically excluded groups are still underrepresented across US-based evolutionary biology professional societies. We explore
whether demographic composition differs at different professional stages and find that representation for women and LGBTQ+
members decreases as the career stage progresses. We also find some evidence for heterogeneity across societies in terms of racial
composition. Finally, we discuss the caveats and limitations of our procedures. Our results will serve to inform future efforts to
collect demographic data at the society levels, which should in turn be used to design and implement evidence-based initiatives for
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inclusion and equity. This report should be a starting point for systematic efforts to characterize the ever-changing representation
in evolutionary biology and to work toward the inclusion of all groups.
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INTERNAT

In recent years, organizations from businesses to nonprofits to among their ranks. But what, exactly, are these entities pursuing?
universities have made concerted efforts to increase diversity The concept of diversity includes ““all of the ways in which people
differ, including primary characteristics such as age, race, gender,
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and secondary characteristics such as nationality, education,
income, religion, work experience, language skills, geographic
location, family status, communication style, military experience,
learning style, economic background, and work style” (Williams
2013). Demographically underrepresented students are often
underrecognized innovators in science (Hofstra et al. 2020), and
increasing the diversity of business teams improves decision-
making and business outcomes (Phillips et al. 2009; Diaz-Garcia
et al. 2013; Nathan and Lee 2013). More importantly, individuals
of all identities and backgrounds should be able to pursue their in-
terests and career goals without encountering systematic barriers
to success. STEM (science, technology, engineering, and math-
ematics) fields continue to lack representation of women and
minorities (Ginther and Kahn 2009; Riegle-Crumb et al. 2019).
On the other hand, initiatives to increase and sustain diversity in
STEM fields are receiving renewed and expanding interest.

Scientific societies have the potential to provide a commu-
nity and a sense of belonging to individuals who may otherwise
lack mentorship or close colleagues. Professional societies of
all fields also play an enormous role in the distribution of fi-
nancial and human resources across professional communities
and can facilitate the membership, mentorship, and support of
a diverse range of individuals. Despite the clear importance of
scientific societies to the scientific community and the growing
awareness of the positive consequences of diversity, we still know
little about their composition. Women and minorities tend to
be underrepresented in scientific publishing (Ceci and Williams
2011; Bonham and Stefan 2017; Shen et al. 2018), are cited less
often (Huang et al. 2020), are more likely to be have their pa-
pers rejected (Fox and Paine 2019; Hagan et al. 2020), and are
especially vulnerable to unprofessional peer-review (Silbiger and
Stubler 2019). Women are also invited to serve as editorial board
members (Mauledn et al. 2013; Cho et al. 2014; Helmer et al.
2017; Fox et al. 2019; Liévano-Latorre et al. 2020), reviewers
(Helmer et al. 2017), and perspective piece authors for peer-
reviewed journals (Baucom et al. 2019) at a lower frequency than
men. While publication and reviewing rates are important proxies
for who is producing and evaluating scientific content, these met-
rics alone are poor predictors of diversity in the scientific commu-
nity because publishing and reviewing are just two of the many
steps involved in the scientific enterprise.

Efforts to characterize the demographics of the work force
in the life sciences do exist. The National Science Foundation
(NSF) compiles data on all Ph.D. recipients every year and tal-
lies the gender and racial identity of recipients (Kang 2018).
NSF also tabulates Ph.D. recipients by discipline, including var-
ious STEM and humanities fields. By contrast, scientific soci-
eties rarely follow this lead, and when they do, they do not typ-
ically publicly release information regarding their membership
demographics.

Scientific societies have recently begun to focus on pro-
moting membership diversity. Roughly half of ecology and
evolutionary biology scientific societies, as well as those sci-
entific societies that count evolutionary biologists among their
membership, have formed committees to promote diversity and
inclusion within the last 10 years (Appendix 1). Three of the
major evolution societies (American Society of Naturalists or
ASN, Society of Systematic Biologists or SSB, and Society for
the Study of Evolution or SSE) jointly run the yearly Evolution
conference and have been part of this trend. SSE established a
Diversity Committee in 2016, and the ASN Diversity Committee
was established in 2018. SSB formed a Diversity, Equity, and
Inclusion Committee in 2019. All three committees share a com-
mon goal: to determine the steps needed for each society to ef-
fectively recruit and support a diverse membership across career
stages.

Diversity initiatives lacking assessment of the composition
of the society they represent, while well-intended, are poorly
equipped to serve their constituents. Initiatives by societies to
promote diversity, equity and inclusion must be evidence-based
so that limited resources can be allocated most effectively. As
more diversity programs are put in place across all realms of
the scientific enterprise, it is necessary to assess the demographic
composition of both our societies and the subsets of society mem-
berships that participate in society activities. We found that these
self-evaluation efforts are rare in scientific societies. In the cases
where data have been collected, they have not clearly been used
to inform the development of focused policies (see ‘Precedents’
below). The lack of concrete data poses an issue: despite the pro-
liferation of diversity committees in scientific societies, the target
audience which these committees serve is undefined. The com-
mittees of ASN, SSB, and SSE face this challenge as well. While
each society is able to formulate plans for the future and promote
activities to foster what they each consider a diverse environment,
in the absence of quantitative data, these efforts are not informed
by the composition of the representative society and may ulti-
mately amount solely to good intentions.

Here we aim to pave the way toward data-informed policy
by reporting and analyzing the outcome of an SSE and ASN
Diversity Committee-conducted survey of attendees of Evolution
2019. These data are self-reported and focus on demographics of
meeting attendees, who are largely members of ASN, SSB, and
SSE. Our survey provides a population estimate for the demo-
graphic composition of the evolutionary biology community as a
whole, enabling us to ask two critical questions: (/) How do the
demographics of our community compare to the demographics
of the USA as a whole (U.S. Census Bureau QuickFacts: United
States)? and (ii) Do the three evolutionary biology societies
(ASN, SSB, and SSE) differ in their representation? The data
presented here can be used to develop systematic data-collection
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methods that will shape both conference programming and
society initiatives moving forward.

Precedents

To our knowledge, there have been few efforts to collect demo-
graphic data either on the membership of evolutionary biology
societies or of attendees at their conferences. Alternatively, these
data may be collected but not released to the membership. As
of 2020, we are aware of six scientific societies that have sys-
tematically compiled demographic data on their constituents and
made these data available. First, the American Chemistry So-
ciety (ACS) inferred gender identity by name from the list of
their members using a computational pipeline (Shishkova et al.
2017). Their results indicate that the majority of their member-
ship identifies as men and that the young and mid-career inves-
tigator award recipients reflect the gender distribution of the so-
ciety. By contrast, plenary lectures and senior awards are heavily
skewed towards men relative to society membership (Shishkova
et al. 2017). Second, the Mycological Society of America (MSA)
is collecting demographic data in an ongoing self-assessment
(Branco and Vellinga 2015; Cheeke et al. 2018). MSA used the
online survey platform SurveyMonkey to collect self-reported
data from membership. The MSA assessment revealed that lead-
ership positions had been mostly occupied by men and that the
majority of senior society members identified as men, although
men and women were equally represented at earlier career stages.
Third, the Society for Freshwater Science (SFS) emailed their
members to inquire about their opinions “concerning members’
attitudes toward diversity, equity, and inclusivity” (Abernethy
et al. 2020) and surveyed gender, racial/ethnic minority, and dis-
ability identity among their members. Fourth, the Entomologi-
cal Society of America (Entsoc) used an outside firm to conduct
a survey of members in 2016. The survey collected data about
gender as well as information about sexual orientation, race, eth-
nicity, and country of residency (Evangelista et al. 2020). Fifth,
Débarre et al. (2018) reported the gender composition of three
evolution societies—ASN, SSE, and the European Society for
Evolutionary Biology (ESEB) — and compared these data to
symposia organizers in evolutionary biology. The average propor-
tion of women invited to symposia was positively correlated with
the proportion of women among the organizers, and tended to be
higher for events whose organizers considered gender during the
invitation process, and in instances in which Equal Opportunity
guidelines were announced. Finally, the UK-based Palaeontolog-
ical Association (PalAss) conducted a survey of its membership
with the help of a private consulting firm in 2017/2018. Their
survey was the most comprehensive of the six efforts, addressing
gender, racial/ethnic minority, country of residency, career stage,
sexual orientation, disability status, and history of family leave,
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among other questions (Gill and Parigen Limited 2018). We note
that this is not an exhaustive list, but these examples show that
there is a need for quantitative data on many facets of society
composition. The five surveys from the biology societies (MSA,
SFES, PalAss, EntSoc, and SSE/ASN/ESEB) revealed low rep-
resentation of historically underrepresented groups (women and
minoritized genders, minorities, LGBTQ+, people with disabili-
ties) relative to society at large. These efforts in self-assessment,
albeit rare and generally episodic rather than ongoing, have the
potential to inform critical areas of improvement within each sci-
entific society.

Results

During the registration period for Evolution 2019 (February-June
2019), conference registrants were invited to participate in a sur-
vey to assess the demographic composition of the three societies
that organize and attend the Evolution meetings: ASN, SSB, and
SSE. We recorded the responses using software from Qualtrics
(Provo, UT). The collection was registered and approved under
IRB Study 17-3258 at the University of North Carolina. The
survey consisted of seven questions aimed to determine society
composition in terms of gender, sexual orientation, race, disabil-
ity status, and career stage (Appendix 2). This sampling approach
was approved by the Executive Councils of ASN, SSB, SSE, and
by the Evolution 2019 organizing committee. We note that re-
spondents to this survey represent a non-random sample of mem-
bers of the three societies, as well as a non-random sample of
meeting attendees. This survey did not collect information on the
country of residency or origin. With the origins of all three soci-
eties in the USA, society membership has remained consistently
biased toward overrepresentation of American members (aver-
aging 75% USA-based at SSE from 2009 to 2020 [SSE, pers.
comm.], and 66% USA-based at ASN from 2004-2020 [ASN,
pers. comm.]). We thus compare representation in societies with
US society composition as a whole, including 2019 US census
data (U.S. Census Bureau QuickFacts) and 2018 data from the
National Science Foundation on all US Ph.D. recipients (Kang,
K. 2018). The survey was promoted by social media and by in-
cluding the link in the SSE newsletter, with reminder emails to
conference registrants. We refrain from analyzing and report-
ing instances in which survey respondents might be involuntarily
de-anonymized.

We obtained 852 responses to the survey. The majority of
respondents belonged to SSE (680), followed by ASN (264)
and SSB (189). Many individuals belonged to more than one
society (Fig. 1), which creates non-independence of observa-
tions, while forty-three respondents did not specify affiliation
with any society. We note that, due the smaller number of re-
spondents per society, our ability to detect significant deviations
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Figure 1. Membership overlap between the three societies. The
size of each circle in the Venn diagram is not proportional to the
number of respondents.

between larger populations and affiliates of ASN and/or SSB may
be limited for all tests. Respondents represented all stages of
professional development (undergraduate: 34; graduate student:
326, postdoc: 169, pre-tenure faculty: 109, tenured faculty: 160,
non-tenure track faculty: 16, nonacademic professional: 10). The
median year for Ph.D. graduation among individuals who had
completed their Ph.D. was 2007. On average, women who re-
sponded to the survey received their Ph.D. more recently than the
men who responded (Medianyomen = 2009; Median,., = 2005;

A. Men, pooled ASN/
SSB/SSE respondents

100
|

80
|

40

Frequency (Number of responses)
20
|

1970 1990 2010

Year of Ph.D. completion

Table 1. Gender representation in the three evolution societies.
Individuals who identify as non-binary and other minoritized gen-
ders are intentionally not represented, to preserve anonymity.

Proportion
of women
Women Men Total respondents

ASN 33 22 55 0.6

ASN, SSE 90 68 158 0.57

ASN, SSB 3 2 5 0.6

ASN, SSB, 22 19 41 0.54

SSE

None 28 19 47 0.6

SSE 222 160 382 0.58

SSB 30 29 59 0.51

SSB, SSE 41 37 78 0.53

Total 469 356 825 0.57

Wilcoxon rank-sum test with continuity correction; W = 29,161;
P = 0.014; Fig. 2). With these data in hand, we examined three
axes of diversity: (i) gender and sexual orientation identity; (i7)
racial/ethnic minority identity; and (iii) disability identity.

GENDER AND SEXUAL ORIENTATION IDENTITY

Question #1. What is the gender representation in the evolu-
tionary biology professional societies?

Women are underrepresented in many STEM fields (Ginther
and Kahn 2009; McCullough 2020). We thus calculated the
proportion of respondents identifying as women in each of
the three societies and compared them to the proportion of
women in the U.S. census (50.8% in 2019; U.S. Census Bu-
reau QuickFacts: United States). Table 1 shows the proportion of

B. Women, pooled ASN/
SSB/SSE respondents
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Figure 2. Year of Ph.D. completion among survey respondents by gender. This figure includes only respondents identifying as men or
women, as fine-scale analysis of gender minorities by year of Ph.D. would involuntarily identify respondents. Vertical solid lines show

the mean; vertical dashed lines show the 95% confidence interval.
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Figure 3. Representation across different stages of professional development by gender. Similar to Figure 2, non-binary respondents

are not shown to maintain anonymity. (A) Gender. Gray empty circles: women; black filled circles: men. (B) Sexual orientation. Yellow:
LGBTQ+, green: heterosexual. Bars show the Bayesian confidence intervals of the proportion calculated with the R package binom (Dorai-
Raj 2015) and plotted with the R package gplots (Warnes et al. 2020). The same data in table format are shown in Tables $2-54.

respondents by gender, excluding counts of non-binary, gender
fluid, gender-neutral, or gender non-conforming respondents to
maintain anonymity. The proportions of women in ASN and SSE
respondents are larger than that of the US census when includ-
ing members that belong to more than one society or that belong
only to SSE (Table S1). The proportions of women respondents
in SSB are similar to the census (Table S1).

The three societies have similar gender composition (pait-
wise comparisons between the three societies allowing overlap:
all X2 < 0.771, df = 1, P > 0.380; with no overlap: all X2 <
0.826, df = 1, P > 0.364), and we pooled the results for our sub-
sequent analyses. Women were a majority of the respondents of
the survey (57%). In general, the proportion of women among the
respondents was higher than the proportion of women in the US
census (Table S1; x?> = 11.835, P = 5. 813 x 10™%), higher than
the proportion of life sciences Ph.D. recipients who are women
(51.7% data from 2019; Table S1; x> = 7.727, df = 1, P =
0.005), and higher than the proportion of women who obtained
a Ph.D. in evolutionary biology in 2019 (47.1%; Table S1: > =
6.7534, P = 0.009).

More in-depth analyses showed differences in gender com-
position across professional stages. Nearly twice as many women
graduate students as men responded to the survey (201 vs. 114).
The majorities of the postdoc and untenured respondents were
also women (Figure 2A; Table S2). On the other hand, more
tenured faculty respondents identified as men (87) than as women
(71). We thus investigated the career-stage transition at which
this switch in woman/man ratio occurred. We found a system-
atic decline in the proportion of women as the career stage pro-
gressed (Fig. 3A). Table S3 shows all the pairwise comparisons.
The largest differences in the relative frequency of women oc-
curred in the transition between graduate students (63.81%) to

212 EVOLUTION FEBRUARY 2021

postdoc (53.80%; X? =4.154,df = 1, P = 0.042), and from un-
tenured (59.8%) to tenured professors (44.94%; X? =5.07,df =
1, P = 0.02). This result suggests that for evolutionary biology
(and similar disciplines), tenure might be a critical transition ei-
ther in the age structure, in the retention of women in the field,
or both. A similar phenomenon has been observed across all aca-
demic fields, including other STEM disciplines and the humani-
ties (Jacobs and Winslow 2004; Blickenstaff 2005; Winslow and
Davis 2016; Rissler et al. 2020).

This sampling also revealed the presence of non-binary
members in the three societies: 1.5% of the survey respondents
of the three societies identified as non-binary, gender fluid, gen-
der neutral, or gender non-conforming. The surveys from MSA,
SFS, and the evolution societies indicate that this group of scien-
tists is a contributing demographic throughout the life sciences.

Question #2. What is the representation of the LGBTQ+
community in the societies?

An additional group that has been historically excluded in
science is the LGBTQ+ community (Freeman 2018, 2020; San-
sone and Carpenter 2020). We compared LGBTQ+ representa-
tion in the evolution societies, as identified by the question re-
garding sexual orientation, to the national estimate for the USA.
Note that the options for this question included “lesbian, gay, bi-
sexual, pansexual, or asexual” (Appendix 2); we refer to this cate-
gory as LGBTQ+ because it is currently a widely accepted term,
although our question did not refer to trans- or cisgender identity.
We found no differences in the proportion of LGBTQ+ survey
respondents among the three societies when we included overlap-
ping members (pairwise comparisons between the three societies
allowing overlap: all X? <0.412,df =1, P > 0.521) or members
that belong to only one society (X? <0.108,df = 1, P > 0.742),
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that belong to more than one society (40.9%; X2 = 7.75,
P = 0.005).

The proportions of SSB and SSE respondents who identify
as Hispanic (14.55% and 13.88%, respectively) are larger than
that of ASN (6.90% in Table 2, X*> > 5.95, P < 0.015; all pair-
wise comparisons in Table S7). By contrast, the proportion of
respondents who identify as Black or multiracial is similar across
the three societies (<3% in all cases, Table 2; all pairwise com-
parisons in Table S7).

Similar to our analyses of gender identity, we studied
whether representation of racial/ethnic minorities in the evolution
societies was on par with that of life sciences Ph.D. recipients in
the USA. The proportion of the tri-society respondents who iden-
tified as Hispanic (12.47%) was higher than the proportion who
received Ph.D. degrees in the life sciences (9.40%, Kang 2018;
X? = 7.527, df = 1, P = 0.006) but not significantly higher
than the proportion who received Ph.D. degrees in evolution-
ary biology (7.80%; X* = 2.863, df = 1, P = 0.090). We note
that the power differs for these two comparisons: 0.76 versus
0.49, respectively (calculated with the R package pwr, Champely
et al. 2018). These comparisons are limited because our survey
does not allow us to differentiate between US-based Hispanic re-
spondents and respondents from outside the USA. Similarly, the
proportion of Black respondents (1.08%) was lower than the pro-
portion of Black Americans who received a Ph.D. in the life sci-
ences (4.32%, Kang 2018; X2 =19.645, df = 1, P = 9.32 x
107%) but on par with the proportion of Black Americans who re-
ceived a Ph.D. in evolutionary biology (1.56%; X*> = 0.036, df =
1, P = 0.850).

Next, we studied whether historically excluded racial/ethnic
minorities were represented at similar proportions at differ-
ent professional stages. The only minority category that had a
sufficient sample size for this type of analysis was Hispanic
respondents. We found no substantial decrease in proportional
composition at any professional stage (prop.test: X> < 1.032, df
=1, P > 0.310 in all pairwise comparisons), suggesting no major
change in proportion of Hispanic membership between particular
professional stages. This result is consistent when data are pooled
or unpooled across societies.

DISABILITY IDENTITY

Question #4. What is the representation of people with dis-
abilities in the membership of the evolution societies?

Finally, we studied the representation of people with disabil-
ities in the three societies. For this report, we pooled the data
for the three societies to maintain anonymity. 10.8% of the sur-
vey respondents reported some type of disability. Table S8 shows
the breakdown by disability. This proportion is lower than some
estimates of the US national average (26%, Okoro 2018) and is
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closer to more conservative national estimates (12.8%; US Cen-
sus, Hamrick 2019; X? = 2.878, df = 1, P = 0.090). The pro-
portion of Ph.D. recipients in biological sciences with disabilities
(7.15%) is lower than the proportion of US citizens with disabil-
ities (12.8%, US Census, Hamrick 2019; prop.test: X? = 22538,
df =1, P < 1 x 107'9). Finally, we found that the proportion
of respondents with disabilities in our survey was higher than the
proportion of biological sciences Ph.D. recipients from the same
group (prop.test: X*> = 13.991, df = 1, P = 1.837 x 107%).

Fine-scale analysis of disability types indicates that the re-
ported representation of different disabilities is not uniform. Our
survey shows that the three most common disabilities in the evo-
Iution societies are related to hearing (1.78%), vision (1.54%),
and mobility (~1%). We compared these to NSF estimates (2017,
NCSES 2019). The proportion of respondents with hearing dis-
abilities are similar in the evolution societies and the broader bi-
ological sciences (prop.test: X*> = 3.685, df = 1, P = 0.055), but
lower than the proportion in the US population (X* = 7.469, df
=1, P = 0.006). The proportion of respondents with visual dis-
abilities in the survey is similar to that reported in the biological
sciences (X? = 3.614, df = 1, P = 0.057) and the US population
(X? = 2.084, df = 1, P = 0.149). Similarly, mobility disabilities
are equally represented in the evolution societies and the broader
biological sciences (X? =0.277, df = 1, P = 0.599), but are un-
derrepresented in the evolution societies relative to the US popu-
lation (X? = 47.585,df =1, P < 1 x 10~'%). Comparisons among
different career stages show no evidence for a change in the rep-
resentation of respondents with disabilities when all disabilities
are pooled together (X? < 1.402, df = 1, P > 0.236; all pairwise
comparisons in Table S9). We did not conduct similar analyses
for each type of reported disability to preserve anonymity of par-
ticipants.

Our results suggest that societies should invest in conference
accommodations for individuals who have visual or hearing im-
pairments, and also consider ways to support evolutionary biolo-
gists with chronic mobility difficulties.

Discussion

CAVEATS AND LIMITATIONS

Like all sampling schemes, ours has limitations. A first and obvi-
ous caveat to our findings is that we did not survey society mem-
berships directly but instead surveyed conference registrants. Not
all members attend the annual meeting; particular groups might
be less likely to attend meetings because of financial constraints
or other reasons. Thus, our pool of respondents is a non-random
sample of both society membership and of conference attendees.
Second, our metrics are limited in that they do not include all axes
of diversity (e.g., socioeconomic, veteran, and international sta-
tus). Third, internet surveys tend to have systematic biases, with
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some demographics more likely to respond to a call than oth-
ers (Jang and Vorderstrasse 2019). One suggestive indication of
such a pattern in our results is that women appear to have an-
swered the survey at higher rates than men. While our survey re-
sponses would suggest a higher proportion of women faculty, so-
ciety membership data from 2018 show that women do not repre-
sent a majority (Débarre et al. 2018). By contrast, representation
of women among graduate students and postdocs in our sample
is similar to that observed in society membership data.

There are also differences in gender representation at the fac-
ulty level between the 2019 conference attendants and the mem-
bership data. Three possible and non-mutually exclusive factors
might account for this pattern. First, the society composition
might have changed between when we circulated our survey and
the last time membership was scored. Memberships of the three
societies do change yearly and are associated with registration to
the annual meeting; nonetheless, such a rapid change is unlikely.
Second, and more plausibly, faculty who identify as women were
more likely to respond than faculty who identify as men. The
same response rate enrichment might also apply to racial/ethnic
minorities, individuals that identify with the LGBTQ+ commu-
nity, and individuals with disabilities, as they may feel a greater
inclination to have their presence counted. Third, there may be
age stratification in willingness to share personal information, in-
cluding gender, sexual orientation, and disability identity. Only a
full assessment of the complete membership of each society will
determine what biases exist in our sample. However, such efforts
will require members of overrepresented groups to respond to
surveys at a similar rate as members of underrepresented groups.
A comparison of society-wide data with that of the meeting at-
tendees will be valuable for identifying any groups that may be
less likely to attend conferences and will inform development of
evidence-based plans for improving inclusivity and accessibility
at meetings.

An additional limitation is that our study is not longitudi-
nal. We find differences in demographic representation at differ-
ent professional stages that are more pronounced at the faculty
level. This finding may be explained by changing larger cultural
norms, changing STEM or professional society cultural norms,
and/or by attrition of particular groups as professional develop-
ment proceeds (i.e., a leaky pipeline). The comparison of pro-
portions at a single point in time assumes individuals at different
stages of professional development have experienced compara-
ble personal and professional barriers at each stage through time.
This is not always the case. For example, broad societal change
occurring during the last few decades may enable younger biol-
ogists to publicly embrace their identities in a way that differs
from senior biologists. On the other hand, there might be a true
leaky pipeline in which historically excluded groups suffer from
attrition at a higher rate than overrepresented groups as their ca-

reers advance. Our current data only allow us to identify a pattern
consistent with a decrease in representation as professional stage
advances, but not whether or not attrition is occurring. Impor-
tantly, these two possibilities are not mutually exclusive (Shaw
and Stanton 2012). Longitudinal data are needed to assess the
potential influence of a leaky pipeline affecting multiple histori-
cally excluded groups in evolutionary biology.

Additional aspects of diversity that are not present in our
survey must be explored. An important limitation is that our
sampling does not include many important categories of self-
assessment. For example, the questionnaire did not directly assess
the prevalence of depression or other mental illness, which is the
most common disability in other society surveys (e.g., PalAss;
Gill and Parigen Limited 2018). We also lack assessment of so-
cioeconomic diversity, despite the widespread understanding that
generational wealth differs among racial/ethnic minorities (Gale
et al. 2020) and the likely barrier this disparity poses to contin-
uation in STEM. Finally, our survey did not address the interna-
tional composition of the three societies by asking respondents
to identify their country of residence. This is an important com-
ponent of society membership and must be addressed in future
surveys. All three societies started as US-based entities. Indeed,
representation of SSE membership has varied from 66-79% US-
based since 2009 (averaging 75%; SSE, pers. comm.), while rep-
resentation of ASN is 61-76% US-based (averaging 66%; ASN,
pers. comm.). We note that obtaining responses from a breadth
of international locations will complicate comparison of society
composition with broader national (or international) demograph-
ics. Through concerted effort of the societies, the impact of the
societies abroad may increase over time. This potential increased
representation by international members will pose an important
decision for the diversity committees of ASN, SSB, and SSE:
whether promoting increased international representation is part
of their mission, or whether they will focus on diversity at the
domestic level.

FUTURE DIRECTIONS

Here we estimated the demographic composition of the three ma-
jor US-based evolution societies within and across career stages.
It is clear that there are segments of this population that are un-
derrepresented. This result follows trends also observed in the
life sciences and across STEM fields at large. Representation of
historically excluded demographic groups among the members of
the three societies may increase through focused societal support,
including mentorship opportunities. Our goal with this perspec-
tive is to start a self-reflective assessment of the composition of
scientific societies to advance these efforts. This assessment must
be revisited over time, as society turnover can be rapid. Future as-
sessments should also include a formal study on intersectionality,
as identity interactions are an important component that we have
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not addressed here. Doing so will require a significant commit-
ment from scientific societies to periodically evaluate their de-
mographic composition, but it may be the most effective way to
ensure diversity initiatives are well-designed and produce mean-
ingful outcomes. Our societies are currently in the process of ob-
taining demographic data for their full memberships, which will
enable broader comparisons between meeting demographics and
society demographics.

One noteworthy finding from our dataset is that when
all historically excluded racial/ethnic minorities are combined,
their proportional representation is similar across societies.
Nonetheless, fine-scale examination reveals that although these
proportions are similar, some significant variation exists among
societies. This pattern suggests that the needs of historically ex-
cluded racial/ethnic minorities from each society may differ and
should be frequently revisited. Moreover, categories like ‘His-
panic’ are likely too broad to capture true cultural and ethnic di-
versity. Similarly, while the total proportion of members with dis-
abilities is on par with US national estimates, there is detectable
variation among different forms of disability. That is, represen-
tation for individuals with certain disabilities are proportionate
to the frequency in the USA population, while individuals with
other disabilities are notably underrepresented. These findings
highlight the impossibility and impracticality of a single “one size
fits all” approach and the necessity of advancing multiple com-
plementary initiatives to promote diversity, inclusion, and equity.
Hidden diversity is likely present in overrepresented identities as
well (e.g. “White’, ‘heterosexual’). We note that overrepresented
identities are largely ignored in the presentation of demographic
data, and thus treated as a default category by which “diversity”
is defined in opposition. Future analyses of membership data
should incorporate analyses of overrepresented and underrepre-
sented groups alike.

Diversity initiatives do not always result in effective change.
In particular, it remains to be seen whether the composition of
diversity committees and their actions successfully address the
core issues faced by members of professional societies. Although
many scientific societies discuss diversity and inclusion regularly,
little prior self-assessment has occurred to formally evaluate the
composition and needs of constituent communities. Collecting
demographics may not necessarily lead to actionable items, but
we will not know without making that effort. We contend that
arming society diversity committees with data will allow them
to represent members’ needs better, and to propose meaningful
evidence-based actions for the promotion and inclusion of under-
represented groups.

With data in hand, equity, inclusion, and diversity priorities
may be set by society leadership. Importantly, the routes soci-
eties take to pursue equity and inclusion should depend on the
mission of each society and existing membership. Information
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on the groups that are underrepresented in each society can guide
precise efforts to align society composition at all career stages
with relevant populations; e.g., with the demographics of recipi-
ents of higher degrees in life sciences, or with demographics of
Ph.D. recipients in evolutionary biology more specifically. This
information can guide mentorship plans to retain, mentor, and
promote members of the societies. Importantly, these approaches
are not mutually exclusive, but do require different plans of action
and different target audiences.

Diversity, Equity, and Inclusion committees have prolifer-
ated in all realms of business, academia, and industry. While
their goals are certainly always positive, without data, they run
the risk of becoming irrelevant, or worse, an example of inef-
fective policy and self-congratulatory tokenism. This perspective
should be viewed as an opportunity to foster systematic data col-
lection and thus to assess whether and for whom leaky pipelines
exist, whether representation of membership—and not only meet-
ing attendants—is on par with national averages, and where non-
US society members call home. Recursive data collection is an
essential mechanism for scientific societies and their diversity
committees to formulate and revisit policies that advance their
larger missions.
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