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The impact of COVID-19 on digital communication
patterns
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We explore the impact of COVID-19 on employees’ digital communication patterns through

an event study of lockdowns in 16 large metropolitan areas in North America, Europe, and the

Middle East. Using de-identified, aggregated meeting and email meta-data from 3,143,270

users, we find, compared to pre-pandemic levels, increases in the number of meetings per

person (+12.9 percent) and the number of attendees per meeting (+13.5 percent), but

decreases in the average length of meetings (−20.1 percent). Collectively, the net effect is

that people spent less time in meetings per day (−11.5 percent) in the post-lockdown period.

We also find significant and durable increases in length of the average workday (+8.2

percent, or +48.5 min), along with short-term increases in email activity. These findings

provide insight into how formal communication patterns have changed for a large sample of

knowledge workers in major cities. We discuss these changes in light of the ongoing chal-

lenges faced by organizations and workers struggling to adapt and perform in the face of a

global pandemic.
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Introduction

The COVID-19 global pandemic disrupted the way orga-
nizations function, just as it disrupted life more generally.
As the number of infections increased, governments across

the globe closed their borders and shut down physical work sites
to reduce the spread of infection caused by the virus. By April 7,
2020, 95 percent of Americans were required to shelter-in-place
within their homes, similar to the citizens of many other coun-
tries. Organizations responded by altering their work arrange-
ments to accommodate these new realities, including a rapid shift
to working from home for large segments of knowledge workers.
Many workers were forced to work remotely to perform their jobs
regardless of how conducive their home environment or task
requirements were to such arrangements. Given the large-scale
economic and social upheaval wrought by COVID-19, this abrupt
transition to remote work occurred at a time when organizational
coordination, decision-making processes, and productivity were
never more consequential.

This paper provides a large-scale analysis of how formal digital
communication patterns changed in the early stages of the pan-
demic. For all the anecdotes and speculation about working from
home during the pandemic, there is still little systematic evidence
on how day-to-day work activities changed due to these unex-
pected shocks. This paper explores, in particular, how the pan-
demic altered patterns of interactions—measured through a
comprehensive set of meeting and email activity metrics—as
organizations rapidly moved their activity to remote work. The
analysis is based on de-identified meta-data from an information
technology services provider that licenses digital communications
solutions to organizations worldwide. We use digital meta-data
on emails and meetings for 3,143,270 users across 21,478 de-
identified firms located in 16 large metropolitan areas, aggregated
by the provider to the Metropolitan Statistical Area (MSA) and
day across all available firms (see Appendix, Figs. B1 and B2). The
meta-data provides information on both email and meeting fre-
quency, as well as other salient aspects of digital communications,
such as meeting size, meeting duration, the number of email
recipients, the time an email was sent, and related dimensions
(see Appendix, Table A1).

The precise geographical and longitudinal information con-
tained in the communication meta-data allows us to study the
evolution of meeting and email activity before and throughout the
first stage of the pandemic. To identify the time at which workers
presumably shifted to remote work, we selected 16 metropolitan
statistical areas (MSAs) that experienced government-mandated
lockdowns. These lockdowns established a clear breakpoint, after
which we could infer that people were working away from their
offices. The earliest lockdown in our data occurred on March 8,
2020, in Milan, Italy, and the latest lockdown occurred on March
25, 2020, in Washington, DC (see Table 1 for more information).
We report data from a window starting 8 weeks before the
lockdown and ending 8 weeks after the lockdown in each MSA to
explore how the behavior of workers changed.

Digital communication and remote work
Theorizing about how employees might have responded to the
COVID-19 crisis is challenging for many reasons. First, research
conducted before the pandemic examined transitions to remote
work that were voluntary, less widespread, and performed under
less dramatic circumstances (Bloom et al., 2013; Choudhury et al.,
2019). These circumstances are fundamentally different from the
situation that organizations found themselves in shortly after the
start of the pandemic.

Second, the few examples of forced transitions to remote work
which do exist occurred in the aftermath of acute disasters, such

as the Christchurch earthquakes in New Zealand or the 2011
Tōhoku tsunami in Japan (e.g. Donnelly and Proctor-Thomson,
2015; Dye et al., 2014), rather than a persistent crisis more similar
to the COVID-19 pandemic. As a result, these transitions typi-
cally involved a smaller fraction of the workforce over a shorter
duration, making it harder to generalize from them to the cir-
cumstances surrounding the COVID-19 pandemic.

Third, there is scarce prior evidence on digital communication
across many firms, even in the absence of a crisis. For example,
the nascent literature on the “science of meetings” tends to
examine the behavior of a single or handful of firms, or use self-
report measures derived from survey responses from a subset of
firms or workers, instead of digitally-stored communications data
at the scale examined in this paper (e.g. Rogelberg et al.,
2006, 2010; Allen et al., 2015). While there is a growing body of
research examining how digital communications have changed
since the pandemic (e.g. Cao et al., 2021; Yang et al., 2021), these
studies tend to examine a single company, making it difficult to
generalize results across different organizational features, such as
size and industry.

Finally, existing research provides little guidance on how var-
ious dimensions of organizational communication activities relate
to each other, even though they are likely to be interdependent.
For example, meeting count—the number of meetings employees
attend in a day—is likely to depend on other dimensions of
meeting activity, such as meeting duration or size. Organizations
may be reluctant to have meetings that are too long, involve many
participants, and occur too frequently, as this may inhibit
employees from accomplishing their individual work. Similarly,
having infrequent, short, and small meetings may also be sub-
optimal, as it would limit opportunities for organization-wide
coordination on broader tasks. The lack of research about how
organizations navigate this balancing act makes it difficult to
distill clear hypotheses about how the forced shift to remote work
during the pandemic affected the different, interrelated dimen-
sions of communication activity examined in this paper.

Because of the lack of existing theory and the novelty of these
widespread, forced transitions to remote work, we do not gen-
erate a set of hypotheses. Instead, we summarize what we might
infer from adjacent research on the individual variables con-
sidered in this paper.

Meeting frequency. The communication literature shows that
digital communication is generally less information-dense than

Table 1 Lockdown dates.

MSA First 100 cases Lockdown starts

Milan 20-Feb 8-Mar
Rome 20-Feb 10-Mar
Oslo 4-Mar 12-Mar
Madrid 28-Feb 14-Mar
Zurich 2-Mar 16-Mar
Geneva 2-Mar 16-Mar
San Jose 10-Mar 16-Mar
Paris 10-Feb 17-Mar
San Francisco 10-Mar 17-Mar
Brussels 5-Mar 18-Mar
Tel Aviv 6-Mar 19-Mar
Chicago 27-Feb 21-Mar
New York City 10-Mar 21-Mar
London 17-Feb 24-Mar
Washington, DC 14-Mar 25-Mar

This table provides a list of cities (MSAs) included in the study and the corresponding dates of
the lockdown and the first 100 cases.
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face-to-face interaction (Sproull and Kiesler, 1986; Daft and
Lengel, 1986). Because virtual work must take place via “lean”
informational channels, such as emails and videoconferences,
certain social cues that are readily apprehended in-person can be
lost when translated into digital mediums (Denstadli et al., 2012;
Han et al., 2011). According to this reasoning, newly virtual teams
adjusting to the pandemic should communicate more frequently
via email and meet more often to compensate for the lack of rich
social and contextual information previously conveyed through
face-to-face interaction (Carletta et al., 2000; DeSanctis et al.,
1993). We can arrive at a similar prediction by examining
research on virtual teams, which finds that teams working
remotely often suffer from a lack of formal accountability as
managers cannot directly observe their employees’ performance
(Kurland and Bailey, 1999). To compensate for this fact, man-
agers on virtual teams may meet more frequently to ensure that
employees accomplish organizational tasks (Maurer, 2020; White,
2014; Wiesenfeld et al., 1999, 2001).

However, emerging research suggests that an unconditional
increase in meeting frequency is unlikely, given that virtual
meetings tend to be more cognitively demanding, more prone to
distraction, and less effective in many ways than their in-person
counterparts (Wiederhold, 2020). Adding to this problem are the
unique challenges associated with technological adoption,
including unanticipated service interruptions and the need for
skilled meeting organizers who are fluent in the advanced features
of meeting platforms and can resolve issues when they arise
(Deakin and Wakefield, 2014; Seitz, 2016). These issues might
offset the inclination to hold more meetings if managers
acknowledge the diminishing returns to virtual meetings and
modulate their frequency as teams transition remotely (Nardi and
Whittaker, 2002; Wiederhold, 2020).

Meeting size. The literature is equally equivocal when it comes to
the topic of meeting size. Research on collaboration, for example,
observes that organizations often have different norms and con-
ventions governing average meeting size, and that these norms are
important predictors of meeting effectiveness, task performance, and
inclusiveness in remote collaboration (Allen et al., 2020). But the
literature is largely silent on whether these pre-existing organiza-
tional differences in meeting norms are likely to be preserved as
firms transition remotely, or if organizations will be forced to adopt
new norms as employees adjust to working from home. Convincing
cases can be made for either prediction. For example, we might
expect meetings to become larger as organizations shift to remote
work since meeting organizers can be more inclusive about who gets
invited to virtual meetings, since they do not have to worry about the
physical capacity of meeting rooms. Managers may even see
advantages to increasing the total number of people invited to
meetings, as the problems that organizations face during this time
will likely be relevant to a greater fraction of the workforce.

On the other hand, there are also good reasons to predict that
meetings would become smaller as organizations get accustomed
to remote work. Managers who use meetings primarily as an
accountability tool to check-in with remote employees could
increase the frequency of one-on-one meetings, which would
drive the average size of meetings downward. Meeting organizers
are also likely to consider workers’ attentional limitations, which
are exacerbated in larger digital meetings where expectations
regarding listening behaviors and interaction are less strict (Lyons
and Kim, 2010). To mitigate these concerns, managers may opt
for smaller meetings to minimize the risk of distraction.

Meeting length. Meeting length is another topic about which the
literature is inconclusive. While there is a wealth of research

discussing the challenges of long or inefficiently staggered meet-
ings (e.g. Rogelberg et al., 2006; Stray et al., 2013), there is very
little empirical research directly testing the dimension of meeting
length, and few theoretical pieces that might inform predictions
about what to expect as organizations transition remotely. As
with other dimensions of meeting activity, plausible cases can be
made for expecting either an increase or a decrease in the average
length of meetings that employees attend. For example,
employees are likely to have a hard time staying engaged in long
virtual meetings (Wiederhold, 2020), which may force managers
to respond by decreasing the length of meetings to reduce strain
on employees’ attention. Similarly, as a greater proportion of
meetings are used as a “check-in” tool to enforce employee
accountability remotely, we might also expect a decrease in
average meeting length, since check-in meetings can be com-
pleted in a shorter amount of time than other meeting types
(Arnfalk and Kogg, 2003).

However, we might also expect the average meeting length to
increase for a different set of reasons. For example, organizations
may simply face more severe and frequent problems in the
middle of a pandemic than they usually do. These problems may
require longer meetings to adequately share information and
ensure tasks are effectively coordinated across employees. Online
meetings may also be less efficient than their in-person counter-
parts, owing to technical problems, communication challenges,
and distractions at home. These inefficiencies may require
meeting organizers to schedule relatively longer meetings to
accommodate challenges inherent to digital media.

Email activity. The trade-offs entailed in these decisions not only
affect meeting activity, but communication activity more broadly.
After all, much of the information that is exchanged in meetings
could be conveyed in written form via email or other text-based
tools. For this reason, our paper also focuses on email activity,
which continues to be a prominent channel of communication in
many organizations. In the context of this paper, email is a
particularly important communication stream because it can act
as both a complement to and substitute for meeting activity.
Many tasks, for example, can be more efficiently accomplished via
email, given its asynchronous, text-based format and the potential
for one-to-many communication (Larsen et al., 2008). Other tasks
which may require significant coordination or a large amount of
social context and nuance may be better suited for meetings. The
degree to which organizations will rely on emails as a comple-
ment to or substitute for meeting activity as they transition
remotely remains an open question.

Methods
To understand how organizations changed their digital commu-
nication patterns in response to the pandemic, we analyzed a
large sample of aggregated meeting and email meta-data from
3,143,270 users across 21,478 firms in 16 international cities that
have been affected by official lockdown orders, reported in
Appendix, Figures B1 and B2. From this meta-data, our data
provider, which licenses digital communications services to
organizations around the world, built measures of the commu-
nication frequency for email (the average count of distinct,
internal, and external emails and the average count of recipients)
and meetings (the average count of meetings, average meeting
duration, and the average count of attendees per meeting).
Additionally, we measured broader changes to work patterns,
such as the average length of workday (measured from the first
communication to the last communication in a given day), the
cumulative number of hours people spent in meetings, and the
average number of emails sent outside of regular business hours,
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reported in the Appendix, Table A1. More details on our mea-
sures are reported in the Appendix, Note A6.

Our data provider cleaned the data in several ways to increase
the likelihood that calendar metadata reflected actual organiza-
tional activity. First, they dropped meetings with only one
attendee or meetings that lasted longer than 8 h since those
meetings overwhelmingly corresponded with out-of-office notices
or people blocking out personal time on their calendar rather
than formal meeting activity. Next, they excluded meetings with
greater than 250 attendees to filter out company-wide notices and
spam invitations. Lastly, they only provided internal emails based
on correspondence between two employees who shared the same
corporate domain address (e.g. @company.com).

The data provider matched meeting and email metadata to a
list of metropolitan statistical areas (MSAs). For each MSA in our
data, we included the central business district of the cities and
surrounding suburbs and townships within the MSA with
populations greater than 100,000 people. The 16 major cities
included in the sample were selected based on the following
criteria: (1) each city must average at least 50,000 active users
across 500 firms in the time period examined; (2) each city must
have implemented a clear, government-mandated order for non-
essential employees to work from home; and (3) these orders had
to take effect around the same time (between March 8 and 28) to
more explicitly control for time-specific factors related to the
organizational response to COVID-19. The third criteria resulted
in the exclusion of Asian cities from the analysis since their
lockdowns took place at least a month before other major
international cities. Each variable used in this analysis was
computed by our provider and delivered to us pre-aggregated at
the MSA-level. At no point did the research team have access to
personally identifiable or user-level data.

In a secondary data set, our provider calculated and shared
email communication aggregates at the industry (SIC-1) and
organization size level (i.e., small <250 users, medium 250–500
users, large 1000–2500 users, and enterprise 2500+ users) for
each of the 16 MSAs included in this study. Our email provider
was unable to provide the industry-level data for meeting mea-
sures. We use this dataset only to show that our results are
consistent across industry and size levels in various
robustness tests.

For the main set of results, we used average meeting and email
activity aggregated at the MSA level in the post-lockdown period
relative to the pre-lockdown period. We used the following spe-
cification for our first set of results, which uses a single dummy
variable to test the overall difference between pre- and post-
lockdown periods for each outcome variable.

yi;t ¼ β0 þ β1 postþ γi þ dt þ ui;t ð1Þ
To analyze the change in email and meeting measures over

different weeks, we used the following specification:

yi;t ¼ β0 þ∑�2
r¼�8 β

L
t ´Dτt þ∑8

r¼0 β
L
t ´Dτt þ γi þ dt þ ui;t ð2Þ

where yi,t are logged email and meeting data at the MSAi and dayt
level, post is an indicator variable for the period after lockdown,
Dτt is a week indicator variable, relative to the lockdown week, γi
are MSA-level fixed effects, dt are day of the week indicator
variables (Monday, Tuesday, Wednesday, etc.), and ui,t is an
error-term. Note that MSA-level fixed effects were selected since
that was the level at which our communication data was aggre-
gated by our data provider. MSA-level fixed effects control for
average differences across MSAs for the outcome of interest,
enabling us to report within-MSA changes.

The “lockdown week” is the 7-day period that includes the
lockdown date at its center. Every prior and subsequent week
indicator is defined relative to that week. The base week for our

regression is defined as one week before the lockdown week since
many organizations began making arrangements days in advance
of official lockdowns based on news of impending policy changes.
Email and meeting measures do not display evidence of a pre-
trend in the weeks leading up to the base week and lockdown
week. All standard errors are clustered at the MSA level (see
Tables 2a, b for details).

Results
We use an OLS regression-based event study to examine how
these measures vary before and after government-mandated
lockdowns. Our method is similar to other approaches in the
literature used to evaluate event-related changes in an outcome of
interest (e.g. Henderson, 1990; Kothari and Warner, 2007). We
group digital communication measures into three categories of
interest: meeting, email, and work–life balance.

We find an increase in the total meeting count (+12.9% [CI:
+11.4% to +14.4%], +0.8 meetings per person per day)1, a
decrease in the average meeting duration (−20.1% [−23.0% to
−17.1%], −12.1 min per meeting), and an increase in the average
number of attendees (+13.5% [+10.6% to +16.5%], +2.1 atten-
dees per meeting). Our results suggest that organizations in the
post-lockdown period had shorter, more frequent meetings with
more attendees than in the prior period. Additionally, we find
that the net effect of all these changes was to significantly reduce
the total number of hours employees spent in meetings during the
post-lockdown period (−11.5% [−14.3% to −8.7%], −18.6 min
per person per day). We report these models in the Appendix in
Table A2.

After assessing the overall post-lockdown changes in meeting
activities, we conducted more granular tests to understand how
these changes unfolded week by week. Using a similar regression
specification, but with dummy variables corresponding to each
week, we computed the weekly change in digital communication
patterns following the enacted lockdown relative to the base week.
In this weekly specification, we find consistent increases in the
size and count of meetings and consistent decreases in the length
of meetings each week after the lockdown date. The cumulative
effect of these changes is a decrease in the total amount of hours
employees spend in meetings each week after the lockdown date,
relative to the base week. We report the coefficients, denoting the
weekly changes in communication relative to the base week and
corresponding standard errors, in Table 2a, and graph these
coefficients in Fig. 1.

Turning to emails, we find that two types of email commu-
nication increased in the post-lockdown period. First, the average
number of internal emails sent increased (+5.2% [+3.0% to
+7.6%], +1.4 emails per person per day). Additionally, there is a
significant increase in the average number of recipients included
in emails sent in the post-lockdown period (+2.9% [+0.3% to
+5.5%], +0.25 recipients per email sent). However, external
emails did not significantly change in the post-lockdown period.
We report the coefficients, denoting the weekly changes in
communication relative to the base week and corresponding
standard errors, in Table 2b, and graph these coefficients in Fig. 2.
To better understand how these results unfold over time, we
analyze our main email measures up to nine months after the
initial lockdowns. Appendix Table A5 depicts results from our
main specification for all email measures, controlling for
industry-level fixed effects. We find that, even 9 months after the
lockdown, the total number of internal emails sent remains sig-
nificantly higher than pre-lockdown levels. However, the average
number of email recipients appears to return to pre-lockdown
levels by the third month. We interpret this as evidence that
certain changes to communication activity, such as increases in
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the total number of emails sent, reflect enduring changes to
digital communication that are associated with the semi-
permanent adoption of remote work. In contrast, other chan-
ges, such as increases in the average number of recipients per
email, are less durable and fade in the immediate aftermath of
lockdowns.

We find that the average workday span, defined as the span of
time from the first to the last email sent or meeting attended in a
24-h period, increased by +48.5 min (+8.2% [+7.1% to +9.3%]).
Consistent with longer workdays, emails sent after business hours
also increased (+8.3% [+4.0% to +12.7%], +0.63 emails per
person per day). We report these details in the Appendix in Table
A2. Even in the weekly specification, the employee’s average
workday span remains elevated, higher than pre-pandemic levels,
for the eight post-lockdown weeks examined in the weekly

specification. Furthermore, the total number of emails sent
increases steeply the week of the lockdown and then decreases
persistently in the weeks after, returning to pre-lockdown levels
around week four.

We run numerous analyses with different weighting and
aggregation schemes to ensure that our results are consistent
across specifications. All results, except for email recipients, are
robust to weighting regressions by the total number of users in
each MSA, as described in the Appendix in Table A3. Next, we
run additional analyses using weekly instead of daily aggrega-
tions, reported in the Appendix in Table A4. These models are
consistent with our main set of findings, regardless of the level of
aggregation chosen. Furthermore, in additional analysis (available
upon request), we examined whether the changes in commu-
nication activity observed in the data were driven by specific

Table 2 (a) Meeting regression results over timea. (b) Email regression results over timeb.

(a) (1) (2) (3) (4)

Meetings

DV is log of: Total time (h) Length (h) Meetings (count) Attendees (people)

Week −8 0.050*** (0.011) 0.089*** (0.012) −0.048*** (0.008) −0.025 (0.017)
Week −7 0.029* (0.012) 0.075*** (0.011) −0.063*** (0.006) −0.033* (0.014)
Week −6 0.031* (0.013) 0.065*** (0.013) −0.049*** (0.005) −0.037** (0.011)
Week −5 0.020 (0.010) 0.058*** (0.011) −0.051*** (0.010) −0.040** (0.010)
Week −4 0.031 (0.015) 0.064*** (0.015) −0.039*** (0.006) −0.016 (0.015)
Week −3 0.021 (0.013) 0.055*** (0.011) −0.042*** (0.009) −0.0003 (0.015)
Week −2 0.029* (0.010) 0.045*** (0.011) −0.025** (0.006) 0.011 (0.012)
Week −1 (Base week)
Week 0 (Lockdown Week) −0.057*** (0.012) −0.106*** (0.012) 0.061*** (0.008) 0.026 (0.021)
Week 1 −0.081*** (0.017) −0.178*** (0.021) 0.116*** (0.011) 0.077** (0.022)
Week 2 −0.076*** (0.013) −0.192*** (0.021) 0.130*** (0.012) 0.109*** (0.018)
Week 3 −0.116*** (0.021) −0.197*** (0.022) 0.105*** (0.017) 0.136*** (0.015)
Week 4 −0.194** (0.049) −0.204*** (0.030) 0.029 (0.023) 0.129*** (0.015)
Week 5 −0.095** (0.026) −0.177*** (0.024) 0.101*** (0.017) 0.116*** (0.016)
Week 6 −0.078*** (0.018) −0.168*** (0.020) 0.097*** (0.014) 0.135*** (0.015)
Week 7 −0.108** (0.027) −0.174*** (0.024) 0.058*** (0.011) 0.116*** (0.014)
Week 8 −0.072** (0.019) −0.146*** (0.022) 0.064*** (0.015) 0.105*** (0.020)
Observations (MSA × Day) 1904 1904 1904 1904
MSA 16 16 16 16

(b) (5) (6) (7)

Emails

DV is log of Sent Internal (count) Sent External (count) Recipients (people)

Week −8 −0.099*** (0.020) −0.066** (0.019) −0.076*** (0.014)
Week −7 −0.092*** (0.020) −0.074** (0.020) −0.062** (0.015)
Week −6 −0.092*** (0.021) −0.066* (0.026) −0.065*** (0.015)
Week −5 −0.089** (0.027) −0.050** (0.017) −0.073*** (0.014)
Week −4 −0.093*** (0.019) −0.046* (0.017) −0.061*** (0.013)
Week −3 −0.091*** (0.018) −0.022 (0.013) −0.053** (0.013)
Week −2 −0.051** (0.017) −0.022 (0.012) −0.016 (0.015)
Week −1 (Base week)
Week 0 (Lockdown week) 0.126*** (0.020) 0.033* (0.015) 0.062** (0.018)
Week 1 0.114*** (0.023) 0.01 (0.013) −0.008 (0.016)
Week 2 0.065* (0.029) −0.024 (0.017) −0.016 (0.014)
Week 3 0.006 (0.028) −0.059*** (0.014) −0.019 (0.017)
Week 4 −0.104** (0.035) −0.117*** (0.026) −0.006 (0.027)
Week 5 (0.038) (0.029) −0.065** (0.017) −0.008 (0.026)
Week 6 −0.059* (0.027) −0.074** (0.018) −0.029 (0.015)
Week 7 −0.089*** (0.021) −0.092*** (0.014) −0.015 (0.016)
Week 8 −0.067* (0.026) −0.066** (0.021) −0.034 (0.019)
Observations (MSA × Day) 1904 1904 1904
MSA 16 16 16

aThe main analysis of the event study for meeting measures.
bThe main analysis of the event study for email measures.
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sectors of the economy, but found similar responses, both in
terms of sign and magnitude, across various industries.

Interestingly, Europe is more negatively impacted by the
lockdowns than other cities in our sample when controlling for
relevant holidays. However, this could be due to a greater
intensity of the lockdown regulations in these areas, disrupting
life more in the first two months of the pandemic. It is also
possible that pre-existing work–life balance norms in European
countries contributed to this result due to a ceiling effect. That is,
cities with low baseline levels of communication, perhaps owing
to stronger work–life balance norms, have more room to increase
their email and meeting activity than cities with higher baseline
levels of communication. Lastly, we confirm that the user base
remains similar throughout this period and share a graphical
depiction of meeting and email users in the Appendix in Figs. B1
and B2.

Careful inspection of these weekly results reveals that some
communication patterns began to change even earlier than one
week before the lockdown. To account for this variation, we
reran the main analysis, but set the reference category to
8 weeks before the lockdown date to formally test whether
meeting and email trends 8 weeks into a lockdown were dif-
ferent from the trends observed 8 weeks before the lockdown.
We share these results in the Appendix in Figs. B3 and B4.
With few exceptions, we find that the broad trends in meeting
and email activity described above hold regardless of whether
the reference week is 8 weeks before the lockdown or one week
before the lockdown.

Furthermore, we share additional analysis by MSA and
industry. We graph each measure by MSA in the Appendix in
Figs. B5–B14. Lastly, in Appendix Fig. B15, we provide an

industry analysis showing the heterogeneous effect of industry on
email intensity, based on the additional industry-level data pro-
vided in the secondary data set. This analysis confirms that our
results do not vary much by industry. The only industry differ-
entially affected by the pandemic lockdown is the services
industry (excluding financial services). In the services industry,
we find that email communication does not recover as quickly as
other industries after the lockdown, possibly suggesting a
reduction in demand for in-person services.

Discussion
With the COVID-19 pandemic forcing employees worldwide to
work from home, organizations have had to make challenging
and urgent decisions about how best to utilize digital commu-
nication technology in the absence of a shared physical work-
space. Our paper examines two important types of digital
communication—meeting and email activity—and shows that on
average, employees significantly changed their communication
behavior in response to the pandemic. While our results are more
descriptive in nature and cannot rule out several competing
explanations for the observed findings, the existing literature does
help us to identify which explanations are most plausible. Overall,
our results suggest that the organizations made communication
trade-offs in response to the pandemic, increasing meeting and
email activity in terms of frequency and the number of people
included, but decreasing the overall time spent doing these
activities. While our data cannot speak to whether these changes
were due to explicit strategic managerial decisions or a con-
sequence of organizations transitioning to remote work, these
patterns are consistent with the idea that virtual forms of com-
munication were leveraged to replace the face-to-face interaction

Fig. 1 Impact of COVID-19 lockdown on meeting measures. Depiction of the coefficients from Table 2a.
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typical in an office setting in a way that might have freed up time
for employees to get work accomplished throughout the day.

Though an increase in the quantity of virtual communica-
tion is perhaps unsurprising in the middle of a pandemic, the
extant literature could not have predicted the specific ways in
which this occurred. The literature does, however, help us
interpret our findings. For example, despite the potential
drawbacks of large meetings or emails with many recipients,
these forms of communication practices may help synchronize
how information is shared (Allen et al., 2015; Cohen et al.,
2011; Mroz et al., 2018). Furthermore, expanding the number
of email recipients and meeting attendees increases the like-
lihood that important information is received by all relevant
individuals in an organization (Skovholt and Svennevig,
2006).

The hypothesis that organizations were forced to leverage
meetings and emails as an imperfect substitute to face-to-face
interaction is plausible. Still, one finding that should be
explained is why internal emails increased (and remained sig-
nificantly higher than pre-lockdown levels even 9 months after
lockdowns), but external email communication did not. One
possibility is that communication turned inward as organiza-
tions adapted to remote work. Organizations working remotely
for the first time likely have a greater need to use email for
internal activities (e.g. synchronizing work activity, enforcing
accountability, and communicating information), than for
external activities, such as establishing new external partner-
ships. Another important possibility is that a meaningful
amount of external communication in our dataset consisted of
mass emails sent out as part of newsletters or promotional

Fig. 2 Impact of COVID-19 lockdown on email measures. Depiction of the coefficients from Table 2b.
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campaigns, rather than unique external communication efforts
with specific individuals. If these mass emails were automated
before the pandemic, and therefore not subject to changes in
remote working status, then we would not expect to observe
significant increases in external communication.

In addition to observing increases in internal email commu-
nication, we also observed important changes to meeting activity.
Specifically, we found an increase in the frequency and size of
meetings, which can be explained by the fact that virtual work
limits opportunities for in-office social engagement and serendi-
pitous information sharing with other employees. Managers may
have found it necessary to correct this problem by increasing the
frequency of “all-hands” meetings for their teams or departments
to overcome feelings of social isolation (Carletta et al., 2000;
Nilles, 1994) and maintain a sense of identification with the
organization (Wiesenfeld et al., 1999).

The observed decline in meeting length is also consistent with
research on virtual teams, which finds that employees find it
harder to stay engaged in long, virtual meetings compared to in-
person meetings (Wasson, 2004; Cummins, 2020). Additionally,
natural distractions at home which compete for attention, such as
demands from family and household responsibilities, may make it
even harder to focus during a working day (Cummins, 2020;
Davis and Green, 2020). The collective effect of these demands on
attention may have motivated managers to shorten the average
length of meetings to avoid overwhelming employees adjusting to
working-from-home.

The joint effect of having both an increase in meeting fre-
quency and a decrease in meeting length suggests an interesting
possibility that meetings may have become more difficult to
coordinate efficiently while organizations adapted to working
remotely. A greater quantity of meetings involving a greater
number of people implies a substantial requirement for coordi-
nation among attendees to schedule these meetings. For at least
some of these employees, it would be impossible to schedule
meetings consecutively so as to minimize interruption to work
activity. From the perspective of employee well-being, the total
amount of time spent in meetings is less important than the total
number of interruptions (Rogelberg et al., 2006). For employees
involved in highly interdependent tasks (Barrick et al., 2002), an
increased quantity of meetings may result in greater distraction
and deterioration of well-being over time, even if the net amount
of time spent in these meetings is decreasing.

Consistent with this possibility, our findings also point to a
spillover of virtual communication beyond normal working
hours. Employees worked an average of 48.5 min longer after
COVID-19 lockdowns, and were significantly more likely to send
emails outside of standard working hours. This points to yet
another trade-off organizations should be sensitive to—the deci-
sion to expand the scope and frequency of communications, with
all its attendant coordination costs, is synonymous with a deci-
sion to expand the working day for employees. Even with reduced
time spent in meetings, the work demands brought about by the
pandemic, coupled with personal demands that are always close
at hand, likely made it hard to meet obligations within the bounds
of normal working hours.

One explanation for why employees might be working more
while working from home comes from research on non-
traditional work schedules. This literature has shown that
managers have a tendency to view employees who take
advantage of flexible working hours as less productive or
committed to the organization (Chung, 2020; Kaplan et al.,
2018). Given this perception, employees in virtual teams tend
to work longer hours to overcome this “flexibility stigma” and
to signal progress on certain assignments by communicating
more regularly with managers (Chung, 2020; Golden and

Eddleston, 2020). Another worrying possibility is that workers
who would rather not work remotely consider having an office
away from their home as essential to keeping their work and
personal lives separate. For these workers, working from home
may blur the distinction between work and other aspects of
their personal life, which may result in them working longer
hours without being fully aware of doing so.

Some employees may work a similar amount of time, but
spread across an irregular schedule, increasing the span of their
workdays. Employees working from home, for example, may
decide to take periodic breaks throughout the day to accom-
modate idiosyncratic demands associated with home life (e.g.
childcare, spousal responsibilities, etc.) and compensate for these
breaks by working later. Because our measure of the working day
is computed by taking the length of time between the first and last
meeting or email each day, it does not necessarily capture the
total amount or intensity of working time. Despite this caveat, the
possibility that employees’ working hours have become less reg-
ular is still an important feature of work during the pandemic, as
there are well-studied consequences to deviating from formal,
organization-wide working schedules (e.g. Piasna, 2018; Joshi and
Bogen, 2007).

In addition to estimating the effects of COVID-related lock-
downs on patterns of digital communication, our results also offer
a few relevant insights for managers and leaders within organi-
zations. First, our data show that organizations are not merely
reactive, but remarkably proactive to external shocks. Organiza-
tions of different sizes, in different industries, in different parts of
the world, changed their patterns of digital communication at
least one full week, on average, before government-imposed
lockdowns. That is, our findings show that organizations can (and
did) rapidly adjust their communication patterns in anticipation
of formal policy requirements or response to local environmental
conditions (e.g., the increasing spread of the virus in workplaces.)
This degree of responsiveness is surprising when juxtaposed with
the literature showing that many organizations can be slow to
adapt and change, especially as they become large or are required
to respond to rapid political and regulatory change (Woods, 2020;
Wright et al., 2004).

Second, our findings point to the utility of passively collected
digital communications data. It is worth noting that this study
would not have been possible 20 years ago. Researchers would
have had to infer the organizational impact of the crisis via survey
data shared from a smaller number of organizations, and such
data would have taken months, if not years, to collect. Today,
however, because of the widespread use of calendar platforms by
organizations that automatically collect communications meta-
data, it is now possible to glimpse the impact of any event on
organizational communication in real-time (Salganik et al., 2020).
Because we wanted to ensure our results apply to a large number
of organizations, we limited our analysis to broad communication
measures shared across organizations worldwide. However,
communications data can be collected at a much more granular
level than the measures used in this paper. For example, Yang
et al. (2021), in a study that complements our broader approach,
examines network data at greater depth for a single firm to show
that collaboration networks have become more siloed since the
adoption of remote work.

Lastly, our findings have implications for managers by high-
lighting the importance of considering the trade-offs in organi-
zational communication. Shortly after COVID-related lockdowns
were imposed, managers found themselves in charge of newly
remote workers and had to decide, in real-time, how best to
communicate with employees. Difficult decisions had to be made
regarding how many emails to send to employees, how many
people to include on meeting invitations, and how frequently to
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schedule “check-in” meetings to heighten accountability. While
our data cannot speak to whether managers consciously made
these decisions, our data do show meaningful trade-offs in the
dimensions of communication activity. In the context of meet-
ings, organizations varied along different dimensions of meeting
activity: the number of meetings, the size of meetings, and the
length of meetings. While our paper focuses on the short-term
response to the emergency situation created by the pandemic, in
the long run, the correct balance of these parameters may vary
across organizations. How managers and organizations proac-
tively think about the ideal balance of these parameters (if at all)
is an important question for future research.

Limitations. While our data establish that employees changed
their email and meeting activity patterns in response to lock-
downs, our findings are not without limitations. First, our data
only represent a subset of the possible communication occurring
within a firm. Non-email communication, such as messaging via
consumer or other business communication platforms, and
informal meetings not scheduled via calendar invitations, are not
reflected in our data. Our analysis does not capture these cross-
platform substitutions outside our provider’s data. Therefore, this
paper’s findings should be interpreted cautiously as the effect of
COVID-19 lockdowns on more formal digital communication
patterns, the email and meeting activity facilitated through the
company’s communication platform, rather than the net effect of
all communication occurring within a firm. As such, other types
of communication (e.g. watercooler conversations, instant mes-
senger, phone calls, etc.) were not captured by our email provi-
der’s email and calendar system and were not analyzed in our
study. As a result, our analysis may miss important ways in which
organizations responded to the pandemic by increasing their use
of non-email and meeting channels. For example, organizations
might have reacted to the loss of serendipitous in-person con-
versation by increasing their use of other business communica-
tion platforms, like Slack or Microsoft Teams, which are not
captured in our data.

A second limitation is that at least three distinct events or
phenomena can occur in concert with COVID-related lockdowns:
firms transition to remote work, there is a shock to demand due
to macroeconomic forces, and behavior is changed for non-work-
related reasons. Even controlling for industry and firm size, we
cannot disentangle which of these forces is responsible for the
effects observed in the paper. As such, the effects documented in
the paper should be interpreted as the joint effect of all the forces
that co-occur with COVID-19 lockdowns. Related to this, we
treat all government-mandated lockdowns as similar in terms of
their influence on organizational communication. In reality, firms
may have responded to lockdowns in distinct and important
ways. For example, Yang et al. (2021) note that some firms may
have adopted a “hybrid work model” in response to the pandemic
in which employees spend part of their week working remotely
and the other part working in the office. Other organizations are
more likely to adopt a “mixed-mode” model in which some
employees work remotely full-time, and other employees are full-
time office workers. Whether a firm adopted a hybrid working
model, a mixed-mode model, or something more extreme has
important implications for assessing the impact of remote work
on organizational communication.

Third, even though we take great lengths to ensure that
calendar data reflects real organizational activity, there is still the
possibility that some fraction of our meeting meta-data may not
perfectly capture organizational work. For our meeting length
variable, a similar problem occurs if a meeting lasts longer or
shorter than scheduled on the calendar. The extent to which

meeting length, frequency, and size are incorrectly estimated will
likely vary substantially across firms, but we have no reason to
expect that this bias will vary systematically in a particular
direction rendering our estimates unreliable. Measurement error
of this sort also does not diminish the practical significance of the
results.

Conclusion
Given the unprecedented nature of the changes wrought by
COVID-19, it was unclear from the outset how employees would
adapt their communication patterns as they transitioned to
working from outside their offices. We find that COVID-related
lockdowns are associated with: (1) an increase in the total volume
of meeting and email activity; (2) a decrease in the average length
of meetings; and (3) an increase in the span of the workday. We
also found an increase in the average size of meetings and a
decrease in the total amount of time spent in meetings after the
implementation of COVID-19 lockdowns.

In analyzing digital communication patterns across a large
number of firms and regions, we build upon an emerging litera-
ture that uses communication meta-data to measure the rela-
tionship between patterns of communication and organizational
outcomes (Impink et al., 2020; Polzer et al., 2018; Kleinbaum et al.,
2013; Srivastava et al., 2018). More substantively, we contribute to
the literature on virtual work, which has traditionally focused on
the impact to organizations when a small subset of employees
voluntarily transition to remote work (e.g., Bloom et al., 2013;
Choudhury et al., 2019). Our findings clarify how core commu-
nicative functions in an organization change when remote work is
implemented under less auspicious conditions—when the transi-
tion is mandatory and involves entire organizations.

Data availability
Please contact the corresponding author: Jeffrey Polzer
(jpolzer@hbs.edu) to be provided with information on how to
contact the email provider in our study to apply for access to use
the data or to be provided with the code (R and STATA) used to
run our analyses.
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Note
1 The details reported in parentheticals are the following: the percentage change of the
outcome variable compared to pre-lockdown levels computed from the regression, the
95% confidence interval for this percentage change, and the raw change in the
outcome variable in its original units.
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