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“PANDEMIC HAS AMPLIFIED PRE-EXISTING INEQUITIES IN ACADEMIA”

PNAS July 7, 2020 117 (27) 15378-15381; first published June 17, 
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Unequal e!ects of the COVID-19 pandemic on 
scientists
COVID-19 has not a!ected all scientists equally. A survey of principal investigators indicates that female scientists, 
those in the ‘bench sciences’ and, especially, scientists with young children experienced a substantial decline 
in time devoted to research. This could have important short- and longer-term e!ects on their careers, which 
institution leaders and funders need to address carefully.

Kyle R. Myers, Wei Yang Tham, Yian Yin, Nina Cohodes, Jerry G. Thursby, Marie C. Thursby, 
Peter Schi!er, Joseph T. Walsh, Karim R. Lakhani and Dashun Wang

The COVID-19 pandemic has 
undoubtedly disrupted the 
scientific enterprise. Policymakers 

and institutional leaders have already 
begun to respond to mitigate the impacts 
of the pandemic on researchers. For 
instance, many universities are making 
accommodations for their researchers, and 
the US government has allowed temporary 
flexibility in grant conditions1. However, 
we lack evidence on the nature and 
magnitude of the disruptions scientists are 
experiencing.

To gain some insight into the extent of 
disruptions scientists are experiencing, we 
conducted a preliminary survey, which was 
distributed on 13 April 2020, approximately  
1 month after the World Health Organization 
declared COVID-19 a pandemic. We reached 
out to US- and Europe-based scientists across 
a wide range of institutions, career stages 
and demographic backgrounds. Within a 
week, we received full responses from 4,535 
faculty or Principal Investigators (detailed 
information on our survey is included in 
Supplementary Methods 1–3). Motivated by 
prior research on scientific productivity2, we 
solicited information about scientists’ working 
hours and how their time allocations have 
changed since the onset of the pandemic. 
We also asked scientists to report a wide 
range of individual and family characteristics 
(for example, field of study, career stage, 
demographic information, presence of 
partners or dependents), as these features may 
moderate the effects of the pandemic3,4.

Varied e!ects of the pandemic
Overall, we found a decline in total working 
hours, with the average dropping from 61 h 
per week pre-pandemic to 54 h at the time 
of the survey (Fig. 1a). Although only 5% of 
scientists reported that they worked 42 h or 
less before the pandemic, this share increased 
nearly sixfold to 30% during the pandemic. 
However, the pandemic appears to have 

affected scientists in different ways. Although 
55% reported a decline in total work hours, 
27% reported no change, and 18% reported 
an increase in time devoted to work.

Scientists perform many different types 
of work: research (for example, planning 
experiments, collecting or analyzing data, 
writing), fundraising (for example, writing 
grant proposals) and teaching, as well as other 
tasks (for example, administrative, editorial 
or clinical duties). Among these different 
types of work, time devoted to research has 
changed the most during the pandemic. 
Whereas total working hours decreased by 
11% on average, time devoted to research 
declined by 24%. In terms of the share of time 
allocated across the tasks (Fig. 1c–f), research 
is the only category that saw an overall 
decline. However, not all researchers reduced 
the time they devoted to research during the 

pandemic: 21% reported spending more time 
on research and 9% reported no change.

Di!erent fields are a!ected di!erently
The pandemic appears to have 
affected scientists working in different 
disciplines unevenly (Fig. 2a). Scientists 
working in fields that tend to rely on 
physical laboratories and time-sensitive 
experiments—bench sciences such as 
biochemistry, biological sciences, chemistry 
and chemical engineering—reported the 
largest declines in research time, in the 
range of 30–40% below pre-pandemic 
levels. Conversely, fields that are less 
equipment-intensive—such as mathematics, 
statistics, computer science and 
economics—reported the lowest declines in 
research time. The difference between fields 
can be as large as fourfold.
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Fig. 1 | Changes in levels and allocations of work time. a, Distribution of total hours spent on work 
pre-pandemic and at the time of the survey. b, Distribution of changes in total work hours from 
pre-pandemic to time of survey. c–f, Distribution of percent changes in the share of work time allocated 
to research (c), fundraising (d), teaching (e) and all other tasks (f).
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Average decrease of 11%  in total work hours

• Differential impact on total work hours
o 55% reported a decline
o 27% reported no change
o 18% reported an increase 

• Time on research decreased by 24%
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Fig. 1 | Changes in levels and allocations of work time. a, Distribution of total hours spent on work 
pre-pandemic and at the time of the survey. b, Distribution of changes in total work hours from 
pre-pandemic to time of survey. c–f, Distribution of percent changes in the share of work time allocated 
to research (c), fundraising (d), teaching (e) and all other tasks (f).
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“Heterogeneous Effects” of COVID-19

Significant impact on

• fields that rely on physical laboratories/bench sciences
• women and scientists with young dependents 
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Female scientists and those with young 
dependents are disproportionately 
a!ected
There is a well-documented, persistent 
gender gap in science5,6. We find that 
there are indeed substantial differences 
between our male and female respondents 
in how the pandemic has affected their 
work. Female scientists and scientists with 
young dependents reported that their 
ability to devote time to their research 
has been substantially affected, and these 
effects appear additive: the impact is most 
pronounced for female scientists with young 
dependents.

Digging deeper
These field- and individual-level differences 
may be due to the nature of work common to 
a field, or they may be due to circumstances 
unique to individuals (for example, changes 

in home life due to school closings, social 
pressures unique to genders, etc.).

In further analyses (Supplementary 
Methods 4), we find that, except for the case 
of the bench sciences, it is the individual 
circumstances of researchers that can best 
explain changes in the time devoted to 
research during the pandemic (Fig. 2). 
Specifically, although career stage and 
facility closures seem to play virtually no 
role in changes to time allocated to research 
when everything else is held constant, 
gender and young dependents play a major 
role. All else being equal, female scientists 
reported a 5% larger decline in research 
time. But the most important variable of all 
appears to be having a young dependent: 
scientists with at least one child 5 years 
old or younger experienced a 17% larger 
decline in research time, all else being equal. 
Having multiple dependents is associated 

with a further 3% reduction in time spent on 
research, and scientists with children aged 
6–11 years were also affected, but to a lesser 
extent than those with very young children. 
Our survey results overall indicate that at 
least some of the gender discrepancy can be 
attributed to female scientists being more 
likely to have young children as dependents.

Taking action
Our survey was limited in scale and 
scope and cannot be used to draw general 
conclusions. Only 1.6% of the scientists we 
contacted responded to our survey. Our 
sample was self-selected and it is likely that 
scientists who felt strongly about sharing 
their situation, whether they experienced 
large positive or negative changes, chose to 
respond. Our sample mainly applies to US 
and Europe-based academic researchers. It is 
also possible that at least some of the gender 
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Gradual Recovery in Work Time & Decline in New Projects Initiated

• Gradual recovery in
work hours

• Moderate decrease
in new submissions

• Significant decline in 
new projects initiated

Gao J. et al. Nature Communications 2021, 12, 6188. 
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Women and Scientists with Young Children Impacted Most Significantly

Gao J. et al. Nature Communications 2021, 12, 6188. 
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Impact of Gender, Race and Parenthood on Productivity during the Pandemic

Frontiers in Psychology, 2021, 12, Article 663252  

A

“female academics, especially Black females and mothers (regardless of race) are absorbing the greatest costs of the pandemic”
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Membership: Tammy Eger (Laurentian), Lesley Rigg (Western), Andy Dean (Lakehead), Cathy Bruce 
(Trent), Les Jacobs (Ontario Tech), Rebecca Pillai Riddell (York), Ashok Mathur (OCAD), and Christine 
Allen (UofT).

Recommendations for Federal Tri-Council Granting Agencies:

• Targeted support for those disproportionately impacted by the pandemic

• Re-assess grant funding application and adjudication processes during the pandemic

• Seize opportunities for dialogue and collaboration

• Review the Canada Research Chair program to support researchers disproportionately impacted 
by COVID-19

OCUR COVID-19 EDI Recovery Working Group



Supports for Faculty

• A range of supports tailored to individual 
context and needs existed prior to COVID.

• In addition, some COVID-specific supports 
have been added.



Office of the Vice-Provost, Faculty & Academic Life Office of the Vice-Provost, Faculty & Academic Life 

•Faculty members and librarians may make requests for 
flexibility and/or formal accommodation related to COVID-
19 for a variety of reasons including:
o medical circumstances, including in relation to 
individuals who are at heightened risk from COVID-19 
with whom members cohabitate or for whom members 
are the primary caregiver 

ochildcare responsibilities (including when there exist 
disruptions to daycares, schools, and camps, or where a 
child is attending school via online learning) 

oelder-care responsibilities

Flexibility with respect to workload 
assignments
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Office of the Vice-Provost, Faculty & Academic Life Office of the Vice-Provost, Faculty & Academic Life 

•A minimum of 0.5 course teaching load reduction for those 
teaching more than 1000 students in aggregate and/or 6 or 
half courses that were transitioned online (5 or more half 
courses for pre-tenure/pre-continuing status faculty)
•Offering delays for tenure and continuing status reviews if the 

pandemic has significantly impacted one’s research and/or 
teaching

•A wide range of pedagogical, teaching, administrative and 
technological supports
•Research supports

COVID-related Supports for Faculty 
include:
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Office of the Vice-Provost, Faculty & Academic Life Office of the Vice-Provost, Faculty & Academic Life 

•Reminding/educating both faculty members and 
review committees about the wide range of ways one 
can demonstrate excellence in research, teaching and 
service 
•Providing advice about how to identify, discuss and 
frame the way one has adapted to the challenge of 
COVID-19 as a way to demonstrate one’s creativity, 
problem-solving, ingenuity and impact

More Supports
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