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A diverse and inclusive scientific community is more produc-
tive, innovative and impactful, yet ecology and evolutionary 
biology continues to be dominated by white male faculty. We 
quantify faculty engagement in activities related to diversity 
and inclusion and identify factors that either facilitate or hin-
der participation. Through a nationwide survey, we show that 
faculty with underrepresented identities disproportionally 
engage in diversity and inclusion activities, yet such engage-
ment was not considered important for tenure. Faculty per-
ceived time and funding as major limitations, which suggests 
that institutions should reallocate resources and reconsider 
how faculty are evaluated to promote shared responsibility in 
advancing diversity and inclusion.

Increasing the diversity of scientists is a  priority for many  
institutions and professional societies1. The benefits of a diverse 
and inclusive scientific community are well documented. Diverse 
teams are more productive and innovative2–5, and more fully har-
ness human capital by including ideas from different segments of 
the population6. In an era where trust in science has waned, sci-
ence is more likely to be relevant to society if practitioners reflect 
the diversity of the broader community7. Diverse role models are 
critical to recruiting the next generation of scientists and dispelling 
the stereotype of science, technology, engineering and mathemat-
ics (STEM) professionals as older, white men8. Furthermore, it is 
arguably a moral imperative to expand opportunities and dismantle 
barriers for people from diverse and marginalized backgrounds to 
engage in science9.

Nevertheless, major disparities in gender, ethnicity and other 
dimensions of a diverse workforce persist in various STEM fields10–12, 
including ecology13–15. These disparities have been variously attrib-
uted to implicit bias16,17, gender-based family responsibilities18, fam-
ily pressure on minority students to pursue other careers19,20 and low 
self-efficacy21—or imposter syndrome. Disparities may also persist 
because of an academic culture that provides historically marginal-
ized groups with limited support and opportunities22.

Faculty play strong roles in the hiring, training and mentoring 
of the next generation of scientists. As such, they have tremen-
dous potential to advance diversity and inclusion at their institu-
tions and in their fields of enquiry7,23. However, the degree to which 
faculty actively engage in advancing diversity and inclusion, and 
the characteristics of faculty who engage, are virtually unknown. 
Furthermore, faculty may feel committed to diversity-related ini-
tiatives and actions but face substantive barriers to engagement23. 
Identifying barriers and strategies to overcome these could catalyse 
much-needed changes in recruitment and retention.

To overcome current disparities and ensure that science reflects 
and is relevant to society, it is critical to understand what factors 
contribute to or inhibit faculty engagement in diversity and inclu-
sion activities. To achieve this objective, we ask: (1) how do ecology 
and evolutionary biology faculty value and participate in activi-
ties related to diversity and inclusion? (2) What characteristics of  
faculty are associated with engagement in these activities?  
(3) What do faculty perceive as the key motivations and barriers 
for participation? (4) What resources or approaches are most likely  
to reduce these barriers and enhance faculty engagement in diver-
sity and inclusion?

To address these questions, we conducted an online survey of 
faculty associated with ecology and evolutionary biology doctoral 
programmes in the United States. Of the 469 survey respondents, 
87.6% identified as white/Caucasian, 51.6% as male and 22.0% as the 
first generation in their families to attend college (Supplementary 
Table 1). Most respondents were full professors at their institution 
(50.3%), while fewer were associate (26.9%) or assistant profes-
sors (22.8%). Most respondents reported engaging in diversity and 
inclusion activities (91.7%) and felt that their institutions valued 
these activities. Nevertheless, the majority of faculty (71.7%) also 
felt that engaging in these activities was relatively unimportant for 
tenure decisions, and many (50.5%) felt that they valued diversity 
and inclusion more than their peers (Supplementary Fig. 1).

Non-white, non-male and first-generation faculty, as well as 
those in associate or full professor positions, were consistently 
more likely to engage in diversity and inclusion activities (Fig. 1 and 
Supplementary Tables 2 and 3). Non-white faculty recruited minor-
ity faculty, engaged in outreach to diverse K-12 schools and served 
on diversity committees more frequently than non-Hispanic white 
faculty. First-generation faculty engaged more frequently in recruit-
ment of minority faculty and undergraduate students and were 
more likely to author diversity-focused, peer-reviewed publications. 
Non-male faculty organized and attended diversity workshops more 
frequently than male faculty. As the single exception to this trend, 
non-male faculty were less likely to recruit minority undergraduate 
students compared with male faculty. Faculty in tenured positions 
were also more likely to engage in a subset of diversity and inclusion 
activities, such as the recruitment of minority faculty and serving on 
diversity committees.

Of those faculty that actively engaged, more than half strongly 
agreed that they were motivated by the desire to train diverse lead-
ers as role models, increase scientific literacy among diverse groups, 
improve research and teaching in their fields and because they  
felt morally obligated (Supplementary Fig. 2). Fewer faculty  
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were motivated by the perception that engagement in diversity and 
inclusion would enhance success with grants or tenure decisions. 
The most important factors limiting faculty engagement were insuf-
ficient time and funding, rather than training or knowledge (Fig. 2). 
Consistent with these findings, respondents ranked increased time 
and funding as the primary pathways for overcoming barriers to 
engagement (Supplementary Table 4).

Our survey findings indicate that traditionally marginalized 
groups are bearing the primary responsibility for creating a more 

diverse and inclusive culture within ecology and evolutionary biology  
programmes in the United States. Non-white, non-male and first-
generation faculty disproportionally reported engaging in and con-
tributing to diversity and inclusion. Our results complement other 
studies that find underrepresented faculty are more likely to incorpo-
rate diversity-related content into course materials24–26 and contribute 
more to service than their peers27. We expect that faculty that engage 
in diversity and inclusion would have been more likely to respond 
to our survey, a potential source of non-response bias. However, 
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Fig. 1 | characteristics of faculty that engaged in diversity and inclusion activities. Coefficient estimates and 95% confidence intervals (log scale) are 
shown for predicted relationships between characteristics of faculty and the frequency in which they engaged in various diversity and inclusion activities 
per decade (n = 397). Red open circles indicate where faculty engaged more (coefficient estimates and confidence intervals > 0) or less (coefficient 
estimates and confidence intervals < 0) frequently than their colleagues in reference categories (that is, non-Hispanic whites, males, non-first-generation 
faculty, heterosexuals, assistant professors and faculty associated with private institutions). Blue closed circles indicate insignificant relationships 
(confidence intervals overlap 0). 
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Fig. 2 | Factors limiting faculty participation in activities related to diversity and inclusion. Vertical bars illustrate the proportion of respondents (n = 469) 
that listed each factor as a barrier to engaging in diversity and inclusion activities. Respondents indicated whether they viewed each factor as a major 
limitation, a moderate limitation, somewhat of a limitation or not a limitation. Those who reported these factors as barriers (that is, major, moderate or 
somewhat of a limitation) to their engagement in diversity and inclusion activities are displayed as proportions on the stacked bar chart. The remaining 
proportion of respondents indicated that these factors were not a limitation for their engagement in diversity and inclusion activities.
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this makes more striking our findings that underrepresented  
groups were more likely to engage, as these results could be conser-
vative. We suggest that, to achieve a diverse and inclusive discipline, 
these responsibilities must be shared by all faculty, not just by those 
who are underrepresented in the field28.

Most respondents strongly agreed that diversity enhances the 
quality and relevance of their science, is critical to cultivating the 
next generation of diverse leaders and promotes scientific literacy 
(Supplementary Fig. 2). Faculty also widely reported that diversity 
and inclusion was valued by their institutions. However, they did 
not think that engagement in diversity initiatives would enhance 
their ability to obtain tenure (Supplementary Fig. 1), and tenured 
faculty were indeed more likely to engage than assistant professors 
(Fig. 1). These findings could reflect a form of cognitive dissonance, 
in that >90% of our respondents recognized the value of diversity 
(Supplementary Fig. 2) and reported time and funding as major 
barriers (Fig. 2). However, few appeared to acknowledge that finite 
time and resources could be reallocated if diversity and inclusion 
were more explicitly valued in faculty evaluations for promotion, 
especially for tenure decisions. We suggest that institutions invest 
resources to catalyse faculty engagement (for example, recruit-
ment and mentoring of diverse students, inclusive pedagogy and  
community outreach) and place greater value on these activities in 
ways that are measurable and do not simply add to current expec-
tations, yet promote shared responsibility for a more diverse and 
inclusive discipline.

Methods
Faculty survey. We identified our survey population using the National Research 
Council’s list of 94 ecology and evolutionary biology doctoral programmes in 
the United States29. We excluded the Graduate Degree Program in Ecology at 
Colorado State University, as we conducted two rounds of pre-testing with faculty 
and graduate students in this programme to improve survey clarity. We compiled 
faculty email addresses from each programme’s website. We included faculty 
at the assistant, associate and full professor rank. We excluded deans, lecturers, 
instructors, research scientists, cooperative unit scientists/faculty, extension faculty 
and emeritus faculty.

We used the tailored design method to develop our survey30. We administered 
the survey online through SurveyMonkey from 21 March to 24 April 2018 
(Supplementary Methods). To access the survey, respondents were required to 
consent to participate in our study and were assured that their responses would 
remain completely anonymous. We sent an initial invitation to 2,361 valid email 
addresses, followed by three reminders sent approximately one week apart to 
respondents who had not completed the survey. We discontinued reminders once 
returns contributed less than 10% to our total response rate. We received complete 
responses from 469 individuals, for a response rate of 19.9%. Although this rate is 
relatively low31, it is consistent with other online surveys that used email to contact 
respondents32,33. Colorado State University’s Institutional Review Board approved 
all survey and administration procedures before implementation (Protocol  
No. 270-18H).

Statistical analysis. Due to low numbers of responses for non-white participants, 
we collapsed data on race and ethnicity into either non-Hispanic white or non-
white. Gender data were also collapsed into male and non-male, and sexual 
identity data were collapsed into heterosexual or non-heterosexual. We removed 
respondents who preferred not to answer the questions pertinent to each analysis. 
Additionally, all respondents who selected ‘prefer not to answer’ or ‘prefer to self-
describe’ in response to questions about their ethnicity, gender or sexual identity 
were not included in our analyses, since there were too few responses in these 
categories for inclusion in our models. For two respondents who identified as 
Hispanic white, we categorized their responses as non-white. We were not able  
to include veteran status (fewer than ten respondents) as a predictor variable  
in our models.

We utilized generalized linear mixed effects models (GLMMs) with a negative 
binomial distribution using the MASS package in R v.3.4.2 (ref. 34) to evaluate 
relationships between the frequency of faculty engagement in various diversity 
and inclusion activities and several a priori predictors of interest (Supplementary 
Table 5). To place all frequencies on the same time scale, we converted weekly, 
monthly and yearly frequencies to a ‘per decade’ basis, and set all ‘never’ responses 
to a zero value. Our response variable was the number of times faculty engaged in 
a particular activity per decade, which was modelled as a function of one or more 
of the following covariates: race/ethnicity (non-Hispanic white or non-white); 
first-generation status (first-generation or non-first-generation); gender (male 
or non-male); sexual orientation (heterosexual or non-heterosexual); whether 

they were born outside the United States (yes or no); institution type (public or 
private); and academic rank (assistant, associate or full professor). We assessed 
model goodness-of-fit using the r.squaredGLMM function in package MuMIn, 
which calculates R2 for GLMMs using the method in ref. 35. We did not interpret 
the results from models that explained less than 5% variation in the frequency 
of faculty engagement in diversity-focused activities (Supplementary Table 2). 
These included models that described graduate student recruitment, involvement 
in student clubs, teaching of diverse perspectives and mentoring of minority 
undergraduate or graduate students.

Due to requests to be removed from the initial survey list, we did not follow 
up with non-respondents. We gauged potential non-response bias by comparing 
the first and last 20% of respondents36 across eight demographic and 42 response 
variables (Supplementary Table 6). Only academic rank and first-generation status 
were significantly different (P < 0.05), suggesting that early respondents were more 
likely to be tenured professors and/or first-generation college graduates than the 
overall sample population. Furthermore, we found no significant difference in the 
proportion of assistant, associate and full professors between our respondents and 
the entire surveyed population (χ2 = 3.328, df = 2, P = 0.5045).

Reporting Summary. Further information on research design is available in the 
Nature Research Reporting Summary linked to this article.

Data availability
The authors declare that the data supporting the findings of this study are available 
within the paper and its Supplementary Information files.

code availability
The code that supports the GLMM findings presented here is available within the 
paper and its Supplementary Information files.
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Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

n/a Confirmed

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided 
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient) 
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted 
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availability of computer code

Data collection We used SurveyMonkey to design and implement our survey instrument. Surveys were distributed through email and were accessible 
online throughout the duration of the study period.

Data analysis We used R version 3.4.2 for all analyses. The code that supports the GLMM findings is available within the paper and its supplementary 
information files.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors/reviewers. 
We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable: 
- Accession codes, unique identifiers, or web links for publicly available datasets 
- A list of figures that have associated raw data 
- A description of any restrictions on data availability

The authors declare that the data supporting the findings of this study are available within the paper and its supplementary information files.
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Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description We designed our study as a quantitative cross-sectional survey. 

Research sample The target population of our study was faculty affiliated with ecology and evolutionary biology graduate programs in the United States. 
To identify target programs, we used the National Research Council’s list of 94 ecology and evolutionary biology doctoral programs in the 
United States. We excluded the Graduate Degree Program in Ecology at Colorado State University, as we asked faculty in this program to 
pilot the survey instrument. We included faculty at the assistant, associate, and full professor rank. We also included department heads if 
they were professors with rank. We excluded deans, lecturers, instructors, research scientists, cooperative unit scientists/faculty, 
extension faculty, and emeritus faculty. 

Sampling strategy To identify target programs, we used the National Research Council’s list of 94 ecology and evolutionary biology doctoral programs in the 
United States. To generate the survey population, we compiled individual email addresses from each program’s website. We sent an 
initial invitation to participate to 2,361 valid email addresses. We received complete responses from 469 individuals for a response rate 
of 19.9%. 

Data collection We used the guidelines of the tailored design method to inform the development of the survey and conducted two rounds of pretesting 
with colleagues at Colorado State University to ensure that questions were clear to respondents. We administered the final online survey 
through SurveyMonkey from March 21 to April 24, 2018. To access the survey, respondents were required to consent to participate in 
our study and were assured that their responses would remain completely anonymous. Following the initial invitation, three separate 
email reminders were sent approximately one week apart to respondents who had partially completed or had yet to begin the survey. No 
identifying information was collected in our survey.

Timing We administered the final online survey through SurveyMonkey from March 21 to April 24, 2018.

Data exclusions We received survey responses from 536 participants. We removed 14 respondents that did not answer any of the survey questions and 
53 respondents that did not complete the full survey from the dataset, reducing our overall sample size to 469.

Non-participation Four participants declined participation. Additionally, 14 respondents consented to taking the survey, but did not answer any of the 
questions. Lastly, 53 respondents did not complete the full survey. Participants did not provide reasons for declining participation or 
dropping out of the survey. 

Randomization Participants were not allocated into experimental groups.

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, 
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 

Materials & experimental systems
n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology

Animals and other organisms

Human research participants

Clinical data

Methods
n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Human research participants
Policy information about studies involving human research participants

Population characteristics Of the 469 survey respondents, 88% identified as white/Caucasian, 5% as Hispanic/Latino, 4% as Asian/Pacific Islander, 1% as 
American Indian/Native American and <1% as Black/African American. Just over half (52%) of respondents identified as male, 
46% as female, and less than one percent as gender variant/gender non-conforming. The majority of respondents identified as 
heterosexual (87%). Nearly 1/4 of surveyed faculty (22%) identified as the first generation in their families to attend college, 
while only 18% of our respondents were born outside the United States. Most respondents were full professors at their 
institution (50%), while fewer were associate professors (27%) or assistant professors (23%). The majority of our respondents 
were affiliated with public institutions (89%), while the remaining 11% were affiliated with private institutions.

Recruitment To identify target programs, we used the National Research Council’s list of 94 ecology and evolutionary biology doctoral 
programs in the United States. To generate the survey population, we compiled individual email addresses from each program’s 
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website. Participation in the online survey was voluntary. We expect that faculty that engage in diversity and inclusion were 
more likely to respond to our survey, a potential non-response bias that we were unable to evaluate. However, this makes our 
findings that some groups were more likely to engage than others even more striking, as these results are likely to be 
conservative. To gauge other potential sources of non-response bias, we compared the first and last 20% of respondents across 
eight demographic and 42 response variables. Only academic rank and first-generation status were significant (p < 0.05), 
suggesting that early respondents were more likely to be associate or full professors and/or first-generation college graduates 
than the overall sample population. However, we also compared academic rank between our full sample of respondents and the 
surveyed population, and found no significant difference in the proportion of assistant, associate, and full professors between 
the two groups.

Ethics oversight Colorado State University’s Institutional Review Board approved all survey and administration procedures prior to 
implementation (Protocol #270-18H).  

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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