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ABSTRACT

Objective. This study reviews the literature on virtual academic conferences, which have gained significant
attention due to the COVID-19 pandemic.

Design/Methodology/Approach. We conducted a scoping review, analyzing 147 documents available
up to October 5th, 2021. We categorized this literature, identified main themes, examined theoretical
approaches, evaluated empirical findings, and synthesized the advantages and disadvantages of virtual
academic conferences.

Results/Discussion. The existing literature on virtual academic conferences is mainly descriptive and lacks
a solid theoretical framework for studying the phenomenon. Despite the rapid growth of the literature
documenting and discussing virtual conferencing induced by the pandemic, understanding the phenom-
enon is limited.

Conclusions. We provide recommendations for future research on academic virtual conferences: their
impact on research productivity, quality, and collaboration; relations to social, economic, and geopolitical
inequalities in science; and their environmental aspects. We stress the need for further research encom-
passing the development of a theoretical framework that will guide empirical studies.

Keywords: academic events, virtual conferencing, scholarly communication, inequalities in science,
COVID-19

1. INTRODUCTION

A. s gatherings of professionals, conferences

ave been the object of interest in various
research areas, including event management,
management studies, higher education, and
regional studies. Conferences are temporary

clusters of interactions or hotspots of intense
knowledge exchange (Maskell et al., 2006).
Moreover, conferences are venues for various
activities ranging from information exchanges
to the enactment of technological possibilities
(Garud, 2008). More recent conference stud-
ies developments consider them key sites of
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knowledge creation, public performance, legit-
imation, and protest (Craggs & Mahony, 2014).
The return on investment from conferencing
has also received scrutiny (Edelheim et al.,
2018).

Academic conferences are a crucial element
of scientific work and scholarly communication.
Their essential role as a meeting space became
apparent during the COVID-19 pandemic and
the ensuing travel restrictions. However, mul-
tiple authors have noticed that despite the long
tradition and essential role of conferences in
science, academic meetings have been largely
neglected as a subject of research (Hansen &
Budtz Pedersen, 2018), even in areas studying
science. For example, a typology of academic
events has been only recently provided (Hansen
et al., 2020).

Among the few studies exploring academic
events, their epistemic and social role is a
prominent topic. Knorr-Cetina (1995) consid-
ers scientific meetings in high-energy physics
as places of consensus formation. Similarly,
Craggs and Mahony (2014) analyze conferences
as places producing epistemic communities.
Along this line, Hansen and Budtz Pedersen
(2020) postulate conceptualizing and evaluat-
ing academic events as open marketplaces that
facilitate the conversion of credibility.

Primarily concerned with the social func-
tions of academic conferences, Gross and
Fleming (2011) contribute to their understand-
ing as “key sites for the social orchestration of
academic knowledge and the intrusion of soci-
ality into forms of social knowledge produc-
tion”. Overall functions of conferences have
been conceptualized by Jacobs and McFarlane
(2005), who integrated insights from science
studies and sociocultural theory. According to
these authors, conferences are formalized are-
nas where science procedures are examined
and held accountable; they provide space for
managing interpretive flexibility and operating
closure mechanisms. On the other hand, con-
ferences function as communities of practice
and places of knowledge-building.

Similar to the lack of research on academic
conferences, virtual academic conferences
(VCs) have not been extensively studied until
the COVID-19 pandemic, when they became
the only feasible mode to gather scholars. For
this reason, the topic of academic VC has been
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attracting growing attention in many disci-
plines, forced to organize meetings in virtual
mode. This growth has also resulted in a stron-
ger interest in VC as an object of study. While
VCs as professional development events have
been thoroughly described over a decade ago
by Anderson (2010), even recent works argue
that virtual conferences have not received much
attention because of their newness (Fang &
Daniel, 2021). The extant reviews on academic
conferences and their virtual modes are limited
(Gonzélez-Santos & Dimond, 2015; Sa et al.,
2019).

Parallel to the recent proliferation of virtual
conferences, the amount of literature docu-
menting and discussing these events has also
rapidly grown. This unprecedented growth
demands closer examination. Our literature
review aims to capture the characteristics of
this burgeoning body of work and provide an
overview of potential research niches. In partic-
ular, we aimed to answer the following research
questions:

1. How are virtual conferences defined?

2. What main themes are discussed in the liter-
ature on VCs?

3. What theoretical approaches to VCs are
employed?

4. What is the state of empirical research on
VCs?

5. What are the advantages and disadvantages
of VCs?

We conduct a scoping review with elements of
mapping review, providing a narrative descrip-
tion of the current state of research on VC based
on a comprehensive search (Grant & Booth,
2009). We categorize the existing literature,
assessing its quantity and quality. We do not
perform a formal quality assessment but focus
on identifying gaps in the literature where more
research is needed.

2. DATA AND METHODS

Using truncation and Boolean operators, we
searched Scopus, Web of Science databases, and
arXiv and OSF preprints repositories with com-
binations of keywords “conference” and “vir-
tual” and their synonyms and related terms. As
we focused on academic conferences, we refined
the search to exclude records concerning other
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types of meetings, such as business events and
remote healthcare, telemedicine, or teaching
seminars. Our inclusion criterion was that the
academic virtual conferences must be the main
topic of the publication with no restrictions to
the type of publication. As exclusion criteria, we
defined (1) educational virtual events focused
on pupils or undergraduate students, (2)
remote healthcare and telemedicine meetings,
(3) business and industry online events as the
main topic, (4) non-English language of publi-
cation. Otherwise, the investigation included all
indexed types of publications without restric-
tion on publication date. The final query used in
this study was written as follows (this example
uses SCOPUS syntax):

(TITLE-ABS-KEY ( “videoconferenc*” OR
“webconferenc*” OR “virtual conferenc*”
OR “video conferenc*” OR “web confer-
enc*” OR “on-line conferenc*” OR “online
conferenc*” OR “digital conferenc*” OR
“remote conferenc*” OR “e-conferenc*”
OR “hybrid conferenc*” OR “virtual sem-
inar*” OR “video seminar*” OR “web
seminar®*” OR “on-line seminar*” OR
“online seminar*” OR “digital seminar*”
OR “remote seminar*” OR “e-seminar*”
OR “hybrid seminar*” OR “virtual con-
gress*” OR “video congress*” OR “web
congress*” OR “on-line congress*” OR
“online congress*” OR “digital congress*”
OR “remote congress*” OR “e-congress*”
OR “hybrid congress*” OR “virtual scien-
tific event*” OR “video scientific event*”
OR “on-line scientific event*” OR “online
scientific event*” OR “hybrid scientific
event*” ) AND TITLE-ABS-KEY OR
( “scientific” OR “academic*” ) AND
NOT TITLE-ABS-KEY ( “teach*” OR
“student*” OR “patient*” OR “telemed*”
OR “educat*” OR “industry” OR “care
hom*” OR “telehealth” OR “physician*”
OR “interview*”))

We conducted multiple structured searches fol-
lowing the scoping review methodology (Grant
& Booth, 2009). Through an iterative process
of testing and refining the search combined
with the snowballing procedure (Gough et al.,
2017), we identified 296 documents for fur-
ther selection. Additionally, we screened the
included articles’ backward (references) and
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forward citation reference lists to identify rel-
evant complementary literature sources. Then,
we sequentially examined the title and abstract
of each publication as well as the content when
needed. As a result of this selection, we obtained
92 documents. An update of this process, which
was conducted in October 2021, resulted in 55
more documents.

After these steps, our final set included
147 documents and covered the litera-
ture available up to October s5th, 2021.
We have offered the entire set of publica-
tion metadata online as a Zotero Group
“Virtual Academic Conferencing 1984-2021"
(https://www.zotero.org/groups/4832623/
virtual_academic_conferencing 1984-2021).

We collected full texts of the publications and
imported PDF files into MaxQDA 2020 (VERBI
Software, Berlin, Germany) to conduct a con-
tent analysis, combining deductive and induc-
tive approaches. For that purpose, we created
a coding framework. We predefined the set of
codes accordingly to our research questions.
We annotated each code with a detailed memo
for common understanding within the coding
team. After the initial coding phase, each code
was further re-coded inductively, and several
subcodes were applied to analyze the retrieved
fragments.

3. RESULTS

3.1. Types of publications and venues

To compare the pre- and during-pandemic
trends, we divide the collected 147 publications
into two groups: (1) published until 2019 inclu-
sive, i.e., before the pandemic, and 2) published
in 2020 and 2021, during the pandemic. The
former comprises 35 items published in 1984—
2019, and the latter 112 published in 2020 and
2021. The latter group includes eight papers
with a publication date of 2020, but apparently
submitted early enough not to concern the pan-
demic (Abbott, 2020; Arnal et al., 2020; Black
et al., 2020; Ekstrom et al., 2020; Fellermann
et al., 2020; Guerra Amorim & Tucci, 2020; Le
et al., 2020a; Spilker et al., 2020).

The majority of documents analyzed (121;
82%) were published in academic journals; the
remaining were: 10 conference papers, eight
preprints, three blog posts (BLOG@CACM,
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LSE Impact Blog, eLife Labs), two magazine
articles (“ACM Interactions,” “The Bulletin of
the Ecological Society of America”), one book
chapter, one report, and one working paper.
Types of publications were verified and cor-
rected manually, as several records appeared
miscategorized after the Zotero import.

Most venues were represented once, with
several exceptions of journals: Nature (7),
PLOS Computational Biology (4), Elementa:
Science of the Anthropocene (3), Educational
Technology and Society (3), and eLife (3).
Furthermore, six of eight preprints appeared in
the “Computer Science” section in arXiv. Note
that despite the prevalence and variety of jour-
nals represented in the collection, most items
are editorial materials and similar non-refer-
eed publications. Among 91 items for which
the journal specified the type or section, only
20 were listed as research papers, whereas the
majority, 71 items, were listed under various
headings such as commentaries, editorials,
news, etc. For example, three Nature publica-
tions were listed as news, one as a comment, and
three in sections providing advice on scientific
careers. Similarly, all four PLOS Computational
Biology publications were editorials in the “Ten
simple rules” guide series.
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3.2. Temporal dimension - before and after
COVID-19

Although the first publications about virtual
conferences appeared as early as the 1980s, it
was not until the COVID-19 pandemic that a
huge wave of interest in the topic was generated
(see Fig 1). 2020 represents an important cae-
sura in publications on virtual conferences in
the academy.

The pre-pandemic part of the collection
(1984-2019) includes 35 documents: 29 jour-
nal publications, three conference papers, one
report, one book chapter, and one magazine
article. Regarding the subject matter of publi-
cation venues, we categorized these documents
into several groups. Most (22; 63%) were pub-
lished in venues representing a range of social
sciences and computer sciences. More than half
(19) of the documents appeared in venues rep-
resenting education and computer sciences as
well as the nexus of these areas, such as educa-
tional technology (a report by Green (1998) also
belongs to this group). Three were published
in library and information science journals
(Baird & Borer, 1987; O’'Haver, 1995; Peuler &
McCallister, 2019); one review article was pub-
lished in a journal focused on hospitality and
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Figure 1. Publications included in the review per year.
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tourism (Sox et al., 2017). Among the remaining
14 documents, four (11%) appeared in medical
journals, including an article in the Journal of
the American Medical Informatics Association
(Lecueder & Manyari, 2000). Two docu-
ments represented chemistry, including one
in the Journal of Chemical Information and
Computer Sciences (Bachrach, 1995), and one
was published in PLOS Computational Biology
(Gichora et al., 2010). Again, the nexus of the
subject matter and informational technology is
noticeable. Three documents were published
in venues focused on environmental issues:
Conservation Biology (Fraser et al., 2017), The
Bulletin of the Ecological Society of America
(Hampton et al., 2017), and Elementa: Science
of the Anthropocene (Parncutt & Seither-
Preisler, 2019). Multidisciplinary Nature and
Science were represented once each.

The post-COVID-19 (2020-2021) group
comprises 112 documents, most of which (92)
were published in journals. The remaining 20
items include eight preprints, seven conference
papers, three blog posts, one magazine article,
and one working paper. Concerning subject
areas, most were published in medical journals,
with 27 items (24%). The next largest groups are
the social sciences (19), particularly education,
including educational technology (6); biological
sciences — 18 (16%); and computer sciences —
17 (15%). Other notable, though smaller, groups
were environmental and ecology — 8 items and
multidisciplinary venues — 7.

The most noticeable characteristic of the ana-
lyzed collection is the prevalence of social and
computer sciences venues in the pre-pandemic
period (63%), which later changed in favor of
medical and biological sciences (40%). In the
pandemic period, social and computer sciences’
share is still substantial but reduced twice
(32%), while medical increases twofold (from
11% to 24%) and expands to various branches;
biological increases even more (from 3% to
16%). At the same time, only four documents
appeared in journals dedicated to science stud-
ies or science of science: two in Scientometrics
(Falk & Hagsten, 2021b; Mubin et al., 2021),
one in the Journal of Responsible Innovation
(Braun et al., 2020) and one in the British
Journal for the History of Science (Robinson et
al., 2020). However, the last document is a case
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study of the conference “British Society for the
History of Science.”

3.3. VC definition, evolution, and uptake

One of our goals was to provide an overview of
virtual conferences. Still, we did not establish
a prior definition of VC. Thus, our inclusive
search strategy resulted in a collection of lit-
erature covering various interpretations of the
notion of virtual conference. Some of the col-
lected works notice difficulty in defining a vir-
tual conference (Wilkinson & Hemby, 2000)
and the need to define terms such as ‘online
conferencing’ (Ball, 2000). Upon closer exam-
ination, only about a dozen publications pro-
vide an explicit definition of VC, of which only
a few are more detailed (T. Anderson, 1996; Sa
et al., 2019; Thatcher et al., 2011). However, in
many other works, the implicit understanding
of VC can be gleaned from the reported event
description. Understandably, defining VC is
more elaborated in earlier publications when
virtual events were a novelty; recent publica-
tions tend to address it cursory.

VC evolution concurrent to technologi-
cal developments we discerned in our collec-
tion is consistent with the reported trends
(L. Anderson, 2010). The two works from the
1980s (Baird & Borer, 1987; Tombaugh, 1984)
discuss the early beginnings of text-based com-
puter conferencing as the then-emerging form
of computer-mediated communication. Next,
papers published in the 1990s and 2000s pro-
vide examples of introducing VC in various
areas, such as chemistry education (Bachrach,
1995; O’Haver, 1995), distance education
(T. Anderson, 1996), psychiatry (Batra et al.,
1999), political science (Ball, 2000), cardiology
(Lecueder & Manyari, 2000), and ergonomics
(Thatcher, 2006). Additionally, Green’s guide
(1998) is based on experience in organizing
conferences in the area of learning technologies.

VCs are usually characterized in compari-
son to their face-to-face (F2F) predecessors.
This strategy is not particularly fruitful, as F2F
academic conferences are still an understudied
topic. However, several publications attempt
to utilize the comparison to gain more insight.
For example, Jones (2000) offers a taxonomy
of comparative factors related to both types of
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conferences, and Schwarz et al. (2020a) pro-
pose to systematize academic interactions and
the corresponding digital formats. Meanwhile,
(S4 et al., 2019) review the advantages, limita-
tions, and potentials of F2F and VC. Another
issue is distinguishing VC from other types
of mediated communication (Sa et al., 2019;
Schwarz et al., 2020a; Thatcher et al., 2011; L.
J. L. Veldhuizen et al., 2020).

A comprehensive definition provided by
Anderson (1996) characterizes VC as a struc-
tured, time-bound professional development
activity using technologies to support commu-
nication and interaction between geographically
distributed participants, taking place synchro-
nously, asynchronously, or both. Generally, the
literature appears to share this understanding
of VC, but some discrepancies arise due to the
three significant dimensions of virtual events:
technology, time, and location.

A typology proposed by Fraser et al. (2017)
consists of four virtual conference models: (1)
pure virtual, in which participants interact
online from external locations linked by a con-
ference virtual network; (2) one hub and node,
in which a central hub hosts and streams the
conference to nodes — smaller external ven-
ues; (3) multihub and node, involving multiple
international hubs within a similar time zone;
(4) multilateral hub and node, comprising mul-
tiple hubs across multiple time zones.

3.4. Topics and threads

Thematically, the analyzed collection of arti-
cles is fairly homogeneous. Three-fourths of the
papers address the issue of virtual conferences
in a general way, covering many aspects in a
single article, attempting to approach the phe-
nomenon holistically and often with a practical
guidebook attitude. More than half (53.1%) of
the items can describe lessons learned based
on the experience of conference organizers. At
the same time, most of these articles (44.9%
of the total) are based on experiences from
one conference or one conference series (e.g.,
a cyclical conference moved to virtual during
the pandemic). Only a small fraction of lessons
learned papers are based on experiences from
different virtual events (Bottanelli et al., 2020;
Carr & Ludvigsen, 2017; Forrest et al., 2020;
Green, 1998; Hampton et al., 2017; M. L. W.
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Jones, 2000; Meyer et al., 2021; Mikhridinova
et al., 2021; Rubinger et al., 2020; Wang et al.,
2020; Weissgerber et al., 2020; Wilkinson &
Hemby, 2000). Lessons-learned articles, as a
rule, are often clearly advisory and cross-cut-
ting, addressing various aspects of the orga-
nization and operation of virtual conferences.
These articles provide tips and “simple rules”
for organizers of future virtual conferences and,
less frequently, for participants.

One in four articles (25.9%) presents general
thoughts on VC and are not based on experience
from any specific event or events or any system-
atic analysis. These articles have the character-
istics of news, essays, or editorials — they openly
have no scientific pretensions. Often, such arti-
cles have a broad spectrum of topics addressed,
such as the lessons-learned group discussed
above. General articles frequently discuss the
challenges of holding a virtual conference, point
out advantages and disadvantages, and diva-
gate on future directions for online meetingsnd
and on future directions for online or scholarly
meetings in general.

A small part of the analyzed collection of
papers has a clear thematic focus, which often
correlates with the more scientific nature of
these articles (but not always). One theme
stands out in this group, i.e., the environmen-
tal aspects of virtual conferences, sometimes
in comparison with traditional conferences,
sometimes as a proposal of solutions to be
implemented. The environmental thread, espe-
cially in the context of the carbon footprint of
virtual conferences, appears more often as one
of the enumerated advantages of virtual con-
ferences, but only a few articles explicitly focus
on this issue (Caravaggi et al., 2021; Coroama
et al., 2012; Ekstrom et al., 2020; Fellermann
et al., 2020; Jackle, 2021; Klower et al., 2020;
Lester, 2007; Parncutt & Seither-Preisler, 2019;
Rubinger et al., 2020).

Another distinct theme concerns the study
of engagement and the social functions of con-
ference attendance. As with the thread on the
carbon footprint of conferences, the social
interaction thread is very often mentioned as
an advantage or disadvantage of a particular
type of conference, but only a few papers focus
on this issue (Caravaggi et al., 2021; Coroama
et al., 2012; Ekstrom et al., 2020; Fellermann
et al., 2020; Jackle, 2021; Klower et al., 2020;
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Lester, 2007; Parncutt & Seither-Preisler, n.d.,
2019; Rubinger et al., 2020).

In addition, in the case of a few articles, one
can speak of specific narrow topics concerning
virtual conferences. These are articles describ-
ing the reactions of conference organizers to the
pandemic, presenting statistics on the cancella-
tion of conferences, the transition to a virtual or
hybrid form, or analyzing the determinants of
these decisions, or show what the consequences
are of canceling a conference (Falk & Hagsten,
2021b; Lessing et al., 2020; Weissgerber et al.,
2020), pricing of virtual conferences (Falk &
Hagsten, 2021a), discuss questionnaire meth-
odology to assess the participants experience
of virtual conferences (Hohlfeld et al., 2021), or
present specific technical setups for VC, usually
focused on enhanced engagement and interac-
tion (Park et al., 2020; B. Rogers et al., 2018;
Song et al., n.d.; Wang et al., 2020; Wu et al.,
2021).

3.5. Data and methods in reviewed
publications

A characteristic feature of the analyzed publi-
cations is their relatively lightweight method-
ological sophistication. First, slightly more than
half (55.8%) of the publications containing any
explicit reference to the method or data used.
For the rest of the set, the nature of the text
indicates that the work is based on the authors’
personal experience, mainly as organizers of
virtual conferences. However, the methodology
is usually not explicitly indicated but implic-
itly contained in the text. To some extent, this
ambiguity can be explained by the fact that
many papers in our collection are published as
opinion pieces, notes, or editorials.

Surveys were by far the most widespread
way of collecting data in the analyzed articles,
with 36% of articles based on survey data. The
surveys are almost exclusively post-confer-
ence evaluations conducted after a single event
based on a non-random sampling. Sample
sizes are somewhat on the smaller side. Of 53
survey-based articles, 28.3% employed sample
sizes of less than 100 (the smallest sample size is
as low as 22). Furthermore, proper reporting on
sample size is often missing. For 22.6% of sur-
vey-based articles, there is no sample size infor-
mation. In addition, in some articles, sample
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sizes are reported approximately (“about 200”
or “nearly two hundred responses”). The largest
sample size is 2120 (Gao et al., 2020). However,
it is a non-random convenience sample survey
in which participation has been solicited via
social media platforms. Target populations are
rarely described explicitly, sometimes implic-
itly, that is, equal to the participants of a given
event. Consequently, response rates are rarely
reported.

More complex survey designs are rare. Pre-
and post-surveys are used to compare the
expectations and experiences of participants
of conferences that have been moved virtual
(McDowell et al., 2020; Misa et al., 2020).
Repeated surveys are used to trace changes
that occur during multi-day events (Dunn et al.,
2021; Mikhridinova et al., 2021). Other authors
compare post-surveys of in-person pre-pan-
demic conferences with their pandemic virtual
editions (Stamelou et al., 2021; Terhune et al.,
2020). A few articles are based on surveys col-
lected for more than one event (Veldhuizen et
al., 2020) or different editions of a periodic
event (Ho et al., 2011; Thatcher et al., 2011).
One of the other articles from a pre-pandemic
wave of virtual conferences papers stands
out considering survey design. (Wilkinson &
Hemby, 2000) compare opinions of randomly
sampled participants of two virtual conferences
and two control groups composed of non-par-
ticipants randomly selected from the popu-
lation of members of associations organizing
those conferences (total sample size: 267).

A distinct group of papers uses registra-
tion and organizational data on one or more
conferences. This kind of data is used primar-
ily for single conference papers to present
demographic information on conference par-
ticipants. For multiple conference papers, reg-
istration and organizational data uses are more
creative. Based on data on 587 conferences, the
probability of conferences switching to virtual
during the pandemic has been modeled (Falk
& Hagsten, 2021b). The same authors used
a smaller data set of 76 virtual conferences to
analyze the variation in conference fees (Falk &
Hagsten, 2021a). However, typically this kind
of data is used to present changes, for instance,
the number of participants by country, in an
annually held conference(s) (Harabor & Vallati,
2020; Sarabipour, 2020; Stamelou et al., 2021;
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Thatcher et al., 2011) or different responses to
the pandemic, for instance, postponed, can-
celed, etc. — in a larger sample of conferences
(Ha et al., 2021; Mubin et al., 2021).

Roughly one in ten articles use data auto-
matically collected from servers. This data is
typically employed to report usage statistics
of conference websites, virtual conferenc-
ing software, or related communication and
social media channels (e.g., (Le et al., 2020a).
The potential of this type of data seems to be
underused in the analyzed literature. Not only
are they relatively rarely used, but if they are,
the use is usually purely descriptive. The work
of (Wu et al., 2021) stands out against this back-
ground as it creatively combines automatically
obtained data with survey data. The other inter-
esting approach is presented by (Reinhard et
al., 2020), who count the number of questions
addressed to individual panelists based on the
video recordings of conference panels.

The use of quantitative data in the collection
of articles is usually very basic, and the articles
are usually very basic and elementary, limited
to giving counts or percentages. Only a few
articles (about 5 % of the set) use more severe
methods of analysis, such as significance testing
or regression analysis (Dunn et al., 2021; Falk
& Hagsten, 2021b; Gao et al., 2020; Hameed
et al., 2021; Terhune et al., 2020; Wilkinson &
Hemby, 2000; Wu et al., 2021).

Qualitative research methods are also rarely
used adequately in the analyzed articles. Only a
few articles are based on formal interviews (Ho
etal., 2011;Jauhiainen, 2021; Kirchner & Nordin
Forsberg, 2021; Pedaste & Kasemets, 2021),
while a few others refer to “informal interviews”
or “unsolicited feedback from participants.”
Similarly, specific methodological approaches
to qualitative data analysis are rarely indicated.
Among them, individual articles refer to partici-
pant observation (Jauhiainen, 2021; G. Sharma
& Schroeder, 2013), autoethnography (Black
et al.,, 2020), and abductive content analysis
(Pedaste & Kasemets, 2021). Also, a few articles
use mixed methods, some referring explicitly to
this approach (Ho et al., 2011), and others use
mixed methods without directly invoking the
term (e.g., Jauhiainen, 2021).

Five papers use systematic or scoping lit-
erature review as their primary method. As
many as three of them belong to the group of
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pre-pandemic articles (Sa et al., 2019; Sox et al.,
2017; Spilker et al., 2020). The remaining two
review articles published in the pandemic wave
of papers focus on extracting good practices
from the literature (Lortie, 2020; Rubinger et
al., 2020).

3.6. Theoretical frameworks

Within our sample, just twenty papers relate to
the existing theories, concepts, or theoretical
approaches. In general, the authors’ strategies
are characterized by a lack of depth in apply-
ing the theories. Four inspiring examples that
investigate virtual conferences from various
theoretical perspectives are worth discussing in
more detail (Carr & Ludvigsen, 2017; Spilker et
al., 2020; Thatcher et al., 2011; Wu et al., 2021).

Thatcher et al. (2011) analyzed the CybErg con-
ference series using the virtual settlement theory
framework (Q. Jones, 1997). The authors focused
their investigation on four conditions required
to build an online community: a common-pub-
lic space allowing interaction of all community
members, a level of sustainability and stability
of community membership, a variety of contrib-
utors in terms of field of interest, biographical
indicators, etc., and a level of interactivity among
community members. The paper’s final part dis-
cusses the findings on the background of the four-
stages online community evolution approach
proposed by Gongla and Rizzuto (2001), namely:
a building stage, an engaged stage, an active
stage, and an adaptive stage of the online com-
munity (Thatcher et al., 2011).

On the other hand, the paper by Wu et al.
(2021) was grounded in the psychological
concept of self-efficacy in which four poten-
tial sources of self-efficacy development: mas-
tery experiences, vicarious experiences, verbal
persuasion, and emotional and physiological
states were distinguished (Bandura, 1993). The
authors investigated virtual conference attend-
ees’ behavior and psychological conditions by
studying the mastery experience, competence,
and engagement of 150 participants of the
Taiwan e-Learning Forum in 2020. Based on
the collected information, the authors proved
the correlation between mastery experience
and competence in virtual conferences and the
level of engagement in online academic meet-
ings (Wu et al., 2021).
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Carr and Ludvigsen (2017) offered the ana-
lytical stance known as cultural-historical activ-
ity theory (CHAT), which is formulated around
five ideas: object-oriented activity and media-
tion by tools and signs; historicity; multivoiced-
ness of activity; contradictions as a source of
change; and a zone of expansive learning. The
CHAT framework explains drivers for change
in socio-technical systems based on analyzing
tensions, disturbances, and contradictions in
the given system. The authors assumed VC to
be a complex socio-technical systems and ana-
lyzed the multifaceted interactions among VC
elements to redesign future scientific online
events. The empirical portion of the paper was
based on a content analysis of 256 statements
by participants of a series of online confer-
ences organized by the Centre for Educational
Technology at the University of Cape Town
(Carr & Ludvigsen, 2017).

The systematic literature review on the learn-
ing effects and knowledge-building of technolo-
gy-enhanced conferences (Spilker et al., 2020)
is a specific example of theory application to
the VC paper. The study’s broader background
relates to the continuing professional develop-
ment of academics in communities of practice
or social networks. The authors incorporated
the Value Creation Framework (VCF) (Wenger
et al., 2011) to present the results of conference
attendance on the proliferation of digital pro-
fessional competencies of academics. The VCF
allows assessing the value creation in com-
munities of practice and social networks that
participants and organizers of the conferences
embody. The paper is structured accordingly
to the five cycles of the VCF that correspond
with five types of value created during tech-
nology-enhanced conferences: immediate
value refers to participation in the networked
learning activity, potential value refers to the
knowledge capital that the network generates,
applied value refers to the transformation of
practices, realized value refers to the applica-
tion of knowledge capital and its impact, and
reframing value refers to the redefinition of
strategies and discounts at both individual and
institutional levels.

The above examples confirm no clear
tendency to focus on particular theories in
the papers analyzing the VCs. The authors’
approaches vary significantly. We can, however,
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distinguish five theoretical aspects deployed in
the selected literature to investigate issues of
VCs: (1) developing and maintaining virtual
communities, (2) process of communication
within networks, (3) innovation process, (4)
functioning of the global system of knowledge
production, (5) technological development.

The first group embraces the theories related
to developing and maintaining scholarly com-
munities and their ability to create added value
in learning and production of knowledge, prac-
tices, and standards. The previously discussed
concepts of virtual settlement theory (Thatcher
et al., 2011), CHAT (Carr & Ludvigsen, 2017)
and VCF in a community of practice (Spilker et
al., 2020), we can supplement with the concept
of community of inquiry adopted to education
field (T. Anderson, 1996).

According to this concept, online academic
conferences are perceived as virtual commu-
nities, contributing to permanent professional
development during and beyond the event
moment. Virtual conferences provide oppor-
tunities to actively integrate participants and
create a community of learners (T. Anderson,
1996) or collective learning spaces (Sa et al.,
2019). VCs are seen as a potential arena for
elected tribe formation in the context of the pro-
fessional collaboration of scholars (Reinhard et
al., 2020).

The second group consists of concepts related
to a communication process within networks.
Tombaugh (1984) evaluated one of the earliest
examples of VCs (as an e-mail exchange) as a
formula of computer-mediated scholarly com-
munication from a social psychology perspec-
tive. Tombaugh employed equity theory, where
an equitable relationship exists when all partic-
ipants receive relatively equal and fair rewards
from the relationship (Hatfield et al., 1978). In
particular, he used equity theory to prove that it
is impossible to achieve an equitable relation-
ship in the case of computer-based communica-
tion, with one of the reasons being low mutual
trust resulting from a deficiency of nonverbal
and paraverbal cues.

The geographical and physical proximity
concept invokes similar arguments recalled in
several papers. Remote participation disrupts
professional network creation, development,
sharing, and the application of knowledge, as
well as degrades politeness in communication

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 9



Agnieszka Olechnicka, et al.

(Jauhiainen, 2021; Niner & Wassermann, 2021;
G. Sharma & Schroeder, 2013). Tuckman’s
group development theory (Tuckman &
Jensen, 1977) might also fall into this category.
Moreover,, Chou et al. (2012) propose guide-
lines for facilitating successful VCs according
to the four stages of group development theory:
formation, setting ground rules, managing con-
flict, and enhancing group performance.

The third group incorporates the notion of
innovation or connotes the peculiarities of inno-
vation processes. First, some of the proposed
VC definitions explicitly refer to Christensen’s
types of innovation from business theory
(Christensen, 1997). The VCs are considered dis-
ruptive or low-end innovations in opposition to
F2F conferences. All papers drawing attention to
the trust building in the networks (see group 2)
could also be counted in this group (Anderson,
2010; D. Sharma, 2021). Moreover, a review
of hospitality and tourism papers on VCs used
diffusion of innovation theory (Rogers, 2003)
as an analytical framework (Sox et al., 2017).
Jauhiainen (2021) explored the outcomes of
the SHIFT conference organized via a 3D vir-
tual platform, proposing a model of innovation
development, including contexts of physical,
virtual, and extended realities and interactions
between humans and machines. Meanwhile,
Braun et al. (2020) proposed using the respon-
sible research and innovation approach (RRI-
heuristic), applying the anticipation, inclusion,
reflection, and responsiveness (AIRR) approach
to identify and reflect on the dilemmas involved
in the virtualization of the research.

The fourth group of concepts relates to the
characteristics of the global system of knowl-
edge production. Goebel et al. (2020) refer to
Latour’s work (1987) on the impact of scholarly
migration on knowledge production to deliber-
ate opportunities and challenges given by the
virtualization of conferences. Furthermore,
Hansen and Pedersen (2018) acknowledge
that the concept of credibility cycles (Latour &
Woolgar, 1986) provides a helpful framework
for studying how attending events influences
the individual scholar’s scientific potential.
Shelley-Egan uses Urry’s (Urry, 2003) con-
cept of “meetingness” to discuss the reduced
mobility of scholars due to the pandemic and
its consequences on knowledge production
(Shelley-Egan, 2020).
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Several authors underline inequalities in
opportunities and involvement in the global
knowledge system. Luczaj and Holy-Luczaj
refer, for instance, to the concept of the Global
North vs. Global South divide, metropoles vs.
non-metropoles approach, and the centers—
peripheries theory of Wallerstein, drawing
attention to the asymmetrical spatial relations
among and within countries or groups of coun-
tries (Luczaj & Holy Luczaj, 2020).

Goebel et al. organize their paper around
decoloniality as a critique of Eurocentric frames
of the global knowledge production system
(Goebel et al., 2020). Niner and Wasserman
(2021) and Goebel et al. (2020) also recall
the concept or culture of “othering,” pull-
ing together diverse academic practices that
exclude and marginalize non-white, non-—
Western, and female academics from societies,
editorial boards, and international conferences.
The authors speculate whether moving from
F2F to virtual meetings could counteract vari-
ous types of othering (Goebel et al., 2020; Niner
& Wassermann, 2021).

The fifth group of concepts uncovered in
the VCs collection refers to the peculiarities of
technological development. Thatcher (2006)
deployed media richness theory (Daft & Lengel,
1986) and social presence theory (Short et al.,
1976) to discuss the enablers and inhibitors of
participation in the CybErg VCs series. Media
richness theory focuses on the correspondence
between the communication qualities of a par-
ticular medium and the requirements of a spe-
cific task. “Rich” communication media allows
for clarifying ambiguity, providing immedi-
ate feedback, and incorporating various cues
and language diversity. Social presence theory
assumes that different communication media
vary significantly in the psychological experi-
ence of being socially present, which depends
on the number of communication channels
available to convey information and cues to
other social participants. Thus, F2F would be
a “richer” medium and assure a higher degree
of “social presence” than VCs (Thatcher, 2006).

Falk and Hagsten (2021b) used the unified
theory of acceptance and use of information
technology (UTAUT) (Venkatesh et al., 2003)
to disclose the factors responsible for the deci-
sion to organize a virtual conference instead
of canceling or postponing the planned event.
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According to this theory, the use of information
systems depends on performance expectancy,
effort expectancy, social influence, and facilitat-
ing conditions. The first three factors relate to
intended behavior, while the fourth determines
usage (Falk & Hagsten, 2021b). In addition,
Braun et al. (2020) recall computational turn in
the social sciences and “solutionism” to stress
the practices in constant need of new (online)
technologies and their influence on scholarly
results.

Additional numerous concepts are evoked in
the selected VCs collection, including Boyer’s
scholarship classification system (Lessing et
al., 2020), ethical theory (Parncutt & Seither-
Preisler, 2019), the feminist stance (Black et
al., 2020), risk assessment theory (Parncutt &
Seither-Preisler, 2019), sustainability (Niner
& Wassermann, 2021), and the concept of the
four dimensions of academic events (Falk &
Hagsten, 2021b). Falk and Hagsten (2021b)
offer four dimensions relevant to the examina-
tion of VCs, including size, focus, participants,
and tradition.

3.7. VC's advantages and disadvantages

The advantages and disadvantages of virtual
conferences constitute one of the main topics
covered by the analyzed collection — 58% of
analyzed items discuss advantages or disad-
vantages (or both). The advantages and disad-
vantages of virtual conferences are discussed
from diverse perspectives and distinct levels of
detail. However, recurring themes and argu-
ments can be distinguished. The advantages of
virtual conferences can be divided into the fol-
lowing groups (ranked according to the num-
ber of publications that discuss a particular
advantage):

+ More inclusive and democratic scholarly
communication (discussed in 67 papers)

+ Costs and time savings (63 papers)

« Environmental reasons (49 papers)

« Enhancing collaboration and maintaining
the scientific endeavor or professional devel-
opment (42 papers)

 Flexible and tailor-made attendance possi-
bilities (40 papers)

« Higher quality of the scholarly discussion
(39 papers)

Iberoamerican Journal of Science Measurement and Communication

Virtual academic conferencing...

« Higher research community participation
and scalability of virtual meetings (35 papers)

 Content availability (15 papers)

 Safety and health (14 papers)

« Lower organizational burden (14 papers)

Similarly, the disadvantages of virtual confer-
ences can be divided into the following groups:

+ Alack of or limited social interaction during
virtual events (58 papers);

+ Lesser or uneven conference engagement
(42 papers),

« Overwhelming
(31 papers)

« Planning
(26 papers)

 Security issues (26 papers)

« Lower scientific value (22 papers),

 Professional isolation and lower collabora-
tion opportunities (21 papers),

« Endangering  participants’
(17 papers)

« Higher requirements toward participants
(12 papers)

technology  dependence

and organizational burden

well-being

Below, we discuss these groups in more detail.
3.7.1. Advantages

More inclusive and democratic schol-
arly communication. Inclusiveness is the
dominant advantage of VCs remarked in 67
items (Foramitti et al., 2021; Ha et al., 2021).
Attending a virtual conference can be immer-
sive regardless of participants’ constraints
(Wu et al., 2021) and their physical location
(Dumova, 2012; Fang & Daniel, 2021). The
analyzed literature confirms that virtual con-
ferences are more accessible than traditional
events for scholars:

« With family obligations, e.g., small chil-
dren or sick family members (Abbott, 2020;
Achakulvisut et al., 2020; Houston, 2020;
Saliba, 2020; Sarabipour, 2020), that affect
women to a higher degree (Wu et al., 2021);

« under pressure of professional duties such
as business responsibilities or a demanding
lecturing schedule (Fellermann et al., 2020;
Thatcher, 2006);

« experiencing gender (Sarabipour, 2020; D.
Sharma, 2021), race, and culture bias (S4 et
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al., 2019), including those related to religious
practices (Achakulvisut et al., 2020);

- impacted by disabilities, e.g., hearing
and visual disabilities (Dua et al., 2021;
Fellermann et al., 2020; Lecueder & Manyari,
2000; Sarabipour, 2020), health concerns
(Achakulvisut et al., 2020; Saliba, 2020;
Stamelou et al., 2021; Viglione, 2020a) or
chronic diseases (Weissgerber et al., 2020);

« experiencing travel bans, e.g., visa restric-
tions (Batra et al., 1999; Fellermann et al.,
2020; Pedaste & Kasemets, 2021; Rundle et
al., 2020; Saliba, 2020; Weissgerber et al.,
2020);

 suffering from limited funding, which in
particular affects students (Chauhan et al.,
2021; Gichora et al., 2010), untenured fac-
ulty (Reinhard et al., 2020), and researchers
from remote locations, inadequately funded
(Fraser et al., 2017; Stamelou et al., 2021;
Weissgerber et al., 2020) or representing
resource-poor universities (Roos et al., 2020;
D. Sharma, 2021; Viglione, 2020a)

o with language barrier (Cristia, 2019;
Lecueder & Manyari, 2000; Levitis et al.,
2021; Sarabipour, 2020; Thatcher, 2006);

 affected by social anxiety (Cristia, 2019;
Thatcher, 2006) or with an introverted per-
sonality (Ball, 2000; Busse & Kleiber, 2020;
Kalia et al., 2020; Sa et al., 2019; D. Sharma,
2021);

e highly concerned about environmen-
tal issues, experience a personal conflict
between their ecological ethos and duty to
travel (Fellermann et al., 2020; Forrest et al.,
2020);

« representing lower or selective motivation
to participate in the whole event, e.g., inter-
ested in only specific topics (Alberio, 2021;
Ball, 2000).

Virtual conferences’ diversity is manifested
in the wider international distribution of partic-
ipants (Mili¢ et al., 2020; Thatcher et al., 2011).
The reduction of conference fees and travel
costs, as well as waning logistic barriers, made
virtual conferences more reachable for schol-
ars representing distant locations (Ayhan &
Naqui, 2021; Bottanelli et al., 2020; Lecueder &
Manyari, 2000; D. Sharma, 2021), and develop-
ing countries (Gichora et al., 2010; Sarabipour,
2020; Woolston, 2020), such as Latin America
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states (Forrest et al., 2020), India and China
(Thatcher et al., 2011). The democratization
of attendance enables international dialogue
on previously underrepresented topics of uni-
versal concern (Mubin et al., 2021; Tombaugh,
1984) and expands knowledge sharing among
participants representing developed and devel-
oping countries (Fulcher et al., 2020; Roos et
al., 2020).

Moreover, researchers at different stages
of their careers and with various experiences
can be more equally represented: scientists
and non-scientists, students, trainees, and
laboratory technicians (Hameed et al., 2021;
Salomon & Feldman, 2020). Foramitti et al.
(2021) revealed that 68% of investigated VC
participants valued power dynamics between
participants during the event, e.g., senior vs.
junior researchers or the dominant behavior of
some participants in debates. VCs also support
researchers’ possibilities to play different roles
during the conference: from a passive partici-
pant, discussant, speaker, panel expert, and
session chair to scientific and organizing com-
mittee member (Sarabipour, 2020). Last but
not least, VC makes the research results more
accessible to a broader audience, practitioners,
and policymakers (Moss et al., 2021; Reinhard
et al., 2020; Roos et al., 2020).

The communication within the diverse pool
of VC participants is based on less-hierarchical
rules and freed from stereotypes due to the less
noticeable status cues in digital transmission
(Chou et al., 2012; Green, 1998; Hanaei et al.,
2020; Houston, 2020; Niner & Wassermann,
2021; Williams & Chalmers, 2015). Digital
communication with eminent scholars is more
direct and less intimidating than face-to-
face one (Dua et al., 2021; Roos et al., 2020;
Woolston, 2020). The possibility to ask ques-
tions in a written form lowers access barriers
and democratises participants’ involvement
(Bozelos & Vogels, 2021; Houston, 2020).
These processes enhance the quality and variety
of conference programs, (Ball, 2000; Sharma,
2021) and can strengthen the scientific commu-
nity created during the conference and beyond
(Saliba, 2020).

Costs and time savings. Costs and time sav-
ings resulting from the absence of traveling
and physical gathering are second most evident
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advantages of virtual conferences stated in 63
analyzed items (Busse & Kleiber, 2020; Chou
& Camerlink, 2021; Falk & Hagsten, 2021a;
Hameedetal.,2021; Wilkinson & Hemby, 2000).
Most papers integrate the reduction of costs
and time and adduce them among many other
benefits (Achakulvisut et al., 2021; Fellermann
et al., 2020; Kalia et al., 2020; O’'Haver, 1995;
Salomon & Feldman, 2020). Moving from a
physical to a digital event decreased conference
organizers’ expenses (Bozelos & Vogels, 2021;
Jauhiainen, 2021; Mubin et al., 2021; Niner &
Wassermann, 2021).

Traveling, keynote speakers’ accommoda-
tion, venue hiring, and catering expenses disap-
pear, the work overload of organizers is lesser
(Schwarz et al., 2020b; Thatcher, 2006), and
planned subsidies for environmentally friendly
travel modes wane (Foramitti et al., 2021).
The analyzed collection provides numerous
examples of drop off in organisers’ costs: in
some cases the budget was reduced by 55-60%
(Viglione, 2020a), 90% (Schwarz et al., 2020b),
or even 96% in comparison to the on-side events
(Foramitti et al., 2021). Lower expenses of the
organizers allow them to eliminate or radically
reduce the registration costs depending on the
participant’s status (Ball, 2000; Bhargava et al.,
2020; Pedaste & Kasemets, 2021).

Virtual conferences appear cost-effective for
attendees because registration costs are reduced
(Anderson, 1996; Sharma, 2021) and no costs
of travel, accommodation, and meals (Kopec
& Stolbach, 2020; Parncutt & Seither-Preisler,
2019; Sipley G, 2021). Online events also elim-
inate travel permit expenses (Guerra Amorim
& Tucci, 2020; Patel & Sobh, 2008), childcare
and infant nursing facilities, and attendee safety
(Sarabipour, 2020). Participants perceived time
savings as their opportunity benefits (Dua et al.,
2021; Niner & Wassermann, 2021; Pedaste &
Kasemets, 2021) resulting from the reduction
of spending long hours on the journey to, from,
or between the conferences (Houston, 2020;
Jauhiainen, 2021; Lecueder & Manyari, 2000;
Raby & Madden, 2021), reduction of time-con-
suming bureaucracy involved in organizing
overseas trips (Abbott, 2020) and possibility to
fulfill other academic responsibilities at the lab-
oratory, lecture hall or hospital (Chauhan et al.,
2021; Porpiglia et al., 2020).
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Environmental reasons. Acting on behalf of
environmental sustainability is another advan-
tage of online conferencing, as mentioned in
49 papers. Organizing scientific events online
decreases greenhouse gas emissions from
flights, ground transportation, and accom-
modation (Chou & Camerlink, 2021; Donlon,
2021; Kalia et al., 2020; Lester, 2007; Rissman
& Jacobs, 2020; S4 et al., 2019; Saliba, 2020;
Sharma, 2021) and reduces unnecessary con-
sumption, e.g., food, plastic, and paper wastes
(Jauhiainen, 2021; Schwarz et al.,, 2020Db).
Several authors provide the ecological footprint
size of specific conferences (Roos et al., 2020;
Sarabipour, 2020; D. Sharma, 2021) and cal-
culate the reduction connected to the onlinifi-
cation of conferences (Bozelos & Vogels, 2021;
Moss et al., 2021). The authors spotlighted that
although lowering the carbon footprint cre-
ated by scholarly gatherings bothered scholars
earlier, a lockdown pressed by the COVID-19
pandemic accelerated the changes in scholarly
communication (Viglione, 2020a). The selected
papers offer virtual conferencing as a sustain-
able alternative also for future international
conferences (Busse & Kleiber, 2020; Fang &
Daniel, 2021; Le et al., 2020b; Sipley, 2021)
and underline its long-lasting positive climate
impact (Achakulvisut et al., 2021; Braun et al.,
2020; Fellermann et al., 2020).

Enhancing collaboration and maintain-
ing scientific endeavor/professional
development. The authors of 42 papers also
noticed that virtual conferences might provide
much broader opportunities for scholarly com-
munication and networking (Houston, 2020;
Jauhiainen, 2021; Price, 2020; Thatcher et al.,
2011; Wu et al., 2021), might help to establish
novel long-term relationships (Dunn et al.,
2021; Ekstrom et al., 2020; Parncutt & Seither-
Preisler, 2019; Sarabipour, 2020) or expand the
impact the given scholarly community (Chauhan
et al., 2021; Fang & Daniel, 2021). It is feasible
because virtual conferences feature innovative
technological tools to enhance interactivity and
potential collaborations. Among many exam-
ples authors listed virtual platforms (Lessing et
al., 2020; Patel & Sobh, 2008), forums (Arnal
et al., 2020), online archives (Ball, 2000;
Moss et al., 2021), shared virtual reality spaces
(Foramitti et al., 2021; Kirchner & Nordin
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Forsberg, 2021; Lawrence et al., 2000), gami-
fication tools (Leimeister et al., 2021), match-
making apps including scientists’ biographies
(Viglione, 2020b), data sharing apps (D’Anna
et al., 2020), and so-called introduction chan-
nels for providing essential information on par-
ticipants interests (Foramitti et al., 2021). As
a result, the authors see the VCs as the viable
solution for maintaining (Porpiglia et al., 2020;
Wu et al., 2021) or increasing scientific produc-
tivity (Achakulvisut et al., 2020; Hampton et
al., 2017). Some regard online conferencing as a
tool for improving transparency and reproduc-
ibility in science and more efficient relocation of
R&D funds (Sarabipour, 2020).

Flexible and tailor-made attendance pos-
sibilities. Another benefit revealed in 40 papers
is convenience, flexibility, and tailor-made
attendance possibilities. VCs allow delegates to
participate in the conference to eliminate travel
permit expenses (Bottanelli et al., 2020; Gao et
al., 2020; G. Sharma & Schroeder, 2013) from
wherever they can feel comfortable (Blackman
et al., 2020; Patel & Sobh, 2008). The online
format allows not only to combine attending the
event with other duties related to private or work
commitments (Goebel et al.,, 2020; Houston,
2020; Misa et al., 2020; Saliba, 2020) but also
personalize coffee or lunch breaks (G. Sharma
& Schroeder, 2013). Participants can switch
among parallel sessions (Arnal et al., 2020;
Castelvecchi, 2020; Dumova, 2012; Larus et
al., 2021; Patel & Sobh, 2008; Thatcher, 2006;
Wu et al., 2021) or selectively attend several dif-
ferent events during the same day (Woolston,
2020). Due to the availability of recorded
talks, delegates might watch them on a per-
sonal schedule (Larus et al., 2021). That allows
them to overcome the challenges of time zones
and connectivity (Goebel et al., 2020; Kalia et
al., 2020; Moss et al., 2021; S4 et al., 2019) to
spend more time understanding the content or
discussing it with the team members (Alberio,
2021). Virtual conferences are more fluid, as the
organizers might attribute and change the roles
of participants during the event (Saliba, 2020),
and participants might extend or squeeze their
participation time (Houston, 2020).

Higher quality of the scholarly discus-
sion. Thirty-seven papers highlighted that
VCs ensure more thoughtful and in-depth
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discussions than face-to-face meetings, par-
ticularly higher quality of comments and
questions (Busse & Kleiber, 2020; Cristia,
2019; Foramitti et al., 2021; Mili¢ et al., 2020;
O’Haver, 1995; Saliba, 2020), the superiority of
submitted papers (Lecueder & Manyari, 2000;
Thatcher, 2006; Thatcher et al., 2011), and
better quality of presentations and poster ses-
sions (Alberio, 2021; Fellermann et al., 2020).
The higher scientific quality is due to the VCs’
capacity to attract high-impact scholars in the
field (Chauhan et al., 2021; Gichora et al., 2010;
Kalia et al., 2020; Wilkinson & Hemby, 2000)
and the increased diversity of participants
(Ball, 2000; Chauhan et al., 2021). Moreover,
the authors pointed out the wide range of fac-
tors enhancing understanding of talks and
better quality of communication during the
event: more time for submitting questions
and discussions (Lecueder & Manyari, 2000);
the straightforwardness in submitting ques-
tions for all participants (Ball, 2000; Houston,
2020; Saliba, 2020; Tombaugh, 1984; Viglione,
2020b), more incentives for moderators work
(Ha et al., 2021; Price, 2020; D. Sharma, 2021);
possibilities to extend the talks beyond the
meeting (Achakulvisut et al., 2020; Arnal et al.,
2020; Foramitti et al., 2021; Lawrence et al.,
2000; D. Sharma, 2021), and better possibili-
ties to see and hear the speakers (Achakulvisut
et al., 2020; Viglione, 2020a). As a result, VCs
widen the range of the scientific ideas presented
(Mubin et al., 2021), enhance knowledge trans-
fer ( Anderson, 1996; Ekstrom et al., 2020;
Hameed et al., 2021), and bring new perspec-
tives to the scholarly conversation (Lawrence et
al., 2000).

Higher research community participa-
tion and scalability of virtual meetings.
The digital nature of scholarly meetings per-
mits broader involvement of the research com-
munity, which was mentioned in 42 papers
(Ball, 2000; Donlon, 2021; Goebel et al., 2020;
Green, 1998; Guerra Amorim & Tucci, 2020;
Ha et al., 2021; Meyer et al., 2021; Milic et al.,
2020; Mubin et al., 2021; O’Haver, 1995; Price,
2020; Rundle et al., 2020; Speirs, 2020; Wu et
al., 2021). Mikhridinova et al. (2021) reported
an increase in (online) delegates over conven-
tional editions of the conference in years gone
by 10% and Sarabipour et al. (Sarabipour,
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2020) by 50%. Larus et al. (Larus et al., 2021)
noticed that the number of conference attend-
ees had doubled, while Woolston (Woolston,
2020) reported four times higher registra-
tion after going digital. Moreover, (Larus et
al., 2021) revealed that 67% of registrants had
never attended the ASPLOS conference before
moving it online, and only 31% had attended 1-5
previous ASPLOS conferences.

Authors draw attention to the scalability of
online conferences. It means independence of
physical space or time constraints, e.g., con-
cerning room requirements such as volume or
several seats (Lecueder & Manyari, 2000; Patel
& Sobh, 2008), of working hours of conference
centers or publishers (Dumova, 2012), as well
as no need to increase costs accordingly to the
number of registrants. The flexible accom-
modation to the number of registrants allows
conference organizers to respond to scholars’
requests at short notice and adjust the event
accordingly, e.g., address more up-to-date top-
ics by organizing additional workshops or pan-
els (Lecueder & Manyari, 2000; Leimeister et
al., 2021). Consequently, the conferences can
be inclusive (Achakulvisut et al., 2020), and the
engagement of participants is high (Wu et al.,
2021).

Content availability. The significant advan-
tage of VCs glimpsed in 14 papers is their
durability, understood as long-term open
access availability of the content created by the
attending scholars (Achakulvisut et al., 2021;
Gichora et al., 2010). The recorded presenta-
tions, abstracts, posters, discussants’ questions
and comments, and other research materials,
such as links to additional sources or data, are
freely available for participants before and after
the event (Ball, 2000; Fellermann et al., 2020;
Green, 1998; Ha et al., 2021; Sarabipour, 2020),
often in an integrated, structured, browsable
format (Lawrence et al., 2000; Sarabipour,
2020). It opens opportunities for archiving the
conference results (Baird & Borer, 1987; Ball,
2000) and disseminating conference products
in an open-access formula for a wider audience
(Bonifati et al., 2020; Fellermann et al., 2020;
Kalia et al., 2020).

Safety and health. As mentioned in
14 papers, attending VCs might increase par-
ticipants’ safety and well-being. Online format
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mitigates the risk of contracting COVID-19 and
other infections (D’Anna et al., 2020; Dua et
al., 2021; Fang & Daniel, 2021; Reinhard et al.,
2020; Rekawek et al., 2020). Moreover, lack of
traveling eliminates challenges related to gru-
eling journeys, e.g., jetlag problems (Houston,
2020; Saliba, 2020). Participants of VCs
appreciate the relief of stress associated with
traveling, presentation in person, and bypass-
ing family and work commitments (Busse &
Kleiber, 2020; J.-Y. Chou & Camerlink, 2021;
Gao et al., 2020; Kalia et al., 2020). Attending
an online format disallows inappropriate per-
sonal interactions, e.g., sexual harassment that
might occur at academic conferences (Moss et
al., 2021).

Lower organizational burden. The authors
of 13 papers noticed that organizing a virtual
conference is logistically simpler (and speed-
ier) than a live conference (Fraser et al., 2017;
Rekawek et al., 2020). It needs a team of fewer
people (Rekawek et al., 2020) assisted by a large
pool of volunteers accessible online if needed
(Achakulvisut et al., 2020). Key speakers might
be more eager to accept the invitation because
of increased scheduling flexibility compared
to in-person meetings (Chauhan et al., 2021).
The organization of the online event does not
require physical space booking, organizing
social events, and using conference infrastruc-
tures such as projectors or electronic screens
(Ball, 2000; Misa et al., 2020; D. Sharma,
2021). At the same time, tracking the informa-
tion on participants or surveying their feedback
is much easier, and the scope of available infor-
mation is broader (Achakulvisut et al., 2020;
Rekawek et al., 2020; Sarabipour, 2020).

Other advantages of VCs mentioned in the
analyzed collection are those related to the
scholarly associations’ benefits connected
to lower costs and expansion of their reach
(Chauhan et al., 2021; Falk & Hagsten, 2021a;
Sarani et al., 2020).

3.7.2. Disadvantages

The lack of or limited social interaction
during virtual events. The issue is consid-
ered from several angles, analyzing the reasons,
the effects, and the most affected groups. The
little social interaction during the conference
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stems from the fact that the virtual conferences’
relations occur with the technological inter-
face, which limits the detection of non-verbal
clues and precludes reading body language
and interpreting eye contact, which is vital for
human communication (Hanaei et al., 2020;
Kirchner & Nordin Forsberg, 2021; Price, 2020;
Tombaugh, 1984; Williams & Chalmers, 2015).
Some information is impossible to transmit
online (Ball, 2000). Online conference plat-
forms can hardly reproduce empathy, human
contact (Ruiz-Barrera et al., 2021), affection,
and emotions (Porpiglia et al., 2020). The
deficiency of social interactions is particularly
detrimental for early career researchers with
less established professional links (Mili¢ et al.,
2020; Saliba, 2020; Sarani et al., 2020), the
extroverts (Moss et al., 2021), and interdisci-
plinary communities (Schwarz et al., 2020b)
and participants of small, focused events
(Lester, 2007).

Lesser or uneven conference engage-
ment. A substantial part of the collection
represented by 42 papers relates to the lesser
or uneven engagement of the speakers and
the audience in VC than face-to-face events
(Gottlieb et al., 2020; Wu et al., 2021). The
essential factor of the lesser engagement is
varied access to technology and infrastruc-
ture, including internet bandwidth (Ball, 2000;
Donlon, 2021; Niner & Wassermann, 2021).
Moreover, the technical interface and its fac-
ets challenge presenting online (Brown, 2020),
establishing a communication channel with the
audience, and capturing its reactions (Fang &
Daniel, 2021). The lack of a captive audience
(Green, 1998) and the feeling of isolation low-
ers emotions (Kalia et al., 2020) and flattens
the tonality and body language of the speaker
(Gottlieb et al., 2020). As a result, engagement
and comprehension might be lower (Cristia,
2019), mainly when organizers display slides
rather than a speaker’s face during the lecture
(Kalia et al., 2020). Open scientific debate is
challenging due to the lack of pressure to listen
prompted by eye contact with the presenter and
the absence of other delegates (Hanaei et al.,
2020; Kalia et al., 2020).

Attending virtually from home or the office is
associated with the influence of various distrac-
tor elements such as activities or duties related
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to the family or professional life (Fraser et al.,
2017; Misa et al., 2020; Salomon & Feldman,
2020; Sarani et al., 2020). Participating in the
conference as a part of a daily routine impedes
the total immersion experience (Dua et al.,
2021; S4 et al.,, 2019) and creates time con-
straints problems (Anderson, 1996). Moreover,
VCs presenters, attendants, and discussants
(Donlon, 2021) struggle with time zone differ-
ences (Dua et al., 2021; Forrest et al., 2020),
which reduces their ability to make an excit-
ing speech, hampers the sustainability of con-
centration during the night (Misa et al., 2020)
and forge unsatisfying real-time interaction
(Fellermann et al., 2020; Fraser et al., 2017).
Among other less meaningful factors lower-
ing the conference’s commitment, the authors
considered a refusal of the novel VC phenom-
enon (Fang & Daniel, 2021), low interest in the
remote tiresome presentations or poster ses-
sions (Achakulvisut et al., 2021; Brown, 2020;
Fellermann et al., 2020; Viglione, 2020a),
reluctance to participate in VC debate-oriented
sessions (Fellermann et al., 2020) or general
lack of excitement of additional online activity
(Roos et al., 2020).

The groups that might be in particular
affected by the lower engagement are:

« attendees with caregiving (Levitis et al.,
2021), particularly women (Braun et al.,
2020; Meyer et al., 2021);

« attendees from localities with poor internet
connections (Fraser et al., 2017; Ha et al.,
2021);

 participants from countries with geopoliti-
cal restrictions might also not have access to
required technical solutions, e.g., YouTube
is not accessible from China (Levitis et al.,
2021);

« young, less-experienced, and less-known
scholars suffer from higher visibility to
established researchers during VCs (Donlon,
2021; Hameed et al., 2021; Hanaei et al.,
2020; Houston, 2020; Levitis et al., 2021);

o participants with low digital literacy
(Jauhiainen, 2021; Roos et al., 2020; Sarani
et al., 2020) or the technology does not assist
their disabilities (Fulcher et al., 2020; Niner
& Wassermann, 2021);

« scholars suffering from limited funding
(Fraser et al., 2017; Weissgerber et al., 2020).
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Overwhelming technology dependence.
Vital concerns enclosed in 31 papers surround
the unreliability of VC technology solutions,
usually termed technology malfunctions or
glitches (Achakulvisut et al.,, 2021; Chou &
Camerlink, 2021; Rekawek et al., 2020; Sa et
al., 2019; Woolston, 2020). The most frequently
indicated failure relates to the low quality of the
internet connection (Ruiz-Barrera et al., 2021;
Sarani et al., 2020; G. Sharma & Schroeder,
2013).

The authors criticized sound issues related to
low audio quality (Kirchner & Nordin Forsberg,
2021; Larus et al., 2021; G. Sharma & Schroeder,
2013; Woolston, 2020) or background noises
(Hanaei et al., 2020; Williams & Chalmers,
2015) and to poor video quality, though less fre-
quently (Ha et al., 2021). The discussion pointed
to other issues linked to insufficient server
capacity (Houston, 2020), such as low software
platform efficiency (Fellermann et al., 2020) or
cumbersome attributes of advanced hardware,
such as heavy VR headsets (Kirchner & Nordin
Forsberg, 2021). Authors assessing the tech-
nical side of early-stage VC point out HTML
limitations (impossibility of including equa-
tions and other complex elements) and related
software limitations (Ball, 2000), low access
to telecommunication terminals, and costs of
connection (Baird & Borer, 1987), unfriendly
conference systems (Baird & Borer, 1987) and
low-quality internet bandwidth which led to the
necessity of splitting papers into smaller parts
(Bachrach, 1995).

Planning and organizational burden. The
selected papers often recognized the planning
and development burden as an essential draw-
back of VC (Goebel et al., 2020; Wilkinson &
Hemby, 2000). The effects of inadequate plan-
ning might be destructive to the event, as aptly
summarized by Williams and Chalmers ( 2015):
“Non-engaged participants typing e-mails, loud
background noises and failure of the chair to
bring in all participants.”

Since the beginning of VC history, the orga-
nizers and participants have struggled with
various challenges. Some of the issues, such as
blocking telephone lines to sustain participation
(Tombaugh, 1984) or lacking the possibility of
simultaneous translation (Green, 1998), have
been eliminated by technological development.
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Nevertheless, challenges remain. For example,
scheduling and coordinating VCs are logisti-
cally tricky. The development of a meticulous
and easily navigated program with transparent
login instructions demands due effort from the
organizers. They also need to be prepared to
alter levels of participants’ technical skills, tech-
nological infrastructure (Sarani et al., 2020;
Tombaugh, 1984), and differentiated personal
commitments (Mubin et al., 2021). Some new
organizational predicaments occurred. Time
zones present the most significant obstacle for
simultaneous online events with a globally dis-
tributed audience (Fraser et al., 2017; Larus et
al., 2021; Levitis et al., 2021; Meyer et al., 2021;
Moss et al., 2021; Mubin et al., 2021; Sharma,
2021). Securing just-in-time technical help
(Sarani et al., 2020) or the assurance of smooth
communications during the sessions (Sharma
& Schroeder, 2013) requires additional back-
stage work before and during the conference
(Bilas et al., 2020), such as detailed planning
(Bonifati et al., 2020) and the training of volun-
teers (Cristia, 2019).

Forced transition to the online format is
exceptionally challenging, particularly when
conference organizers simultaneously confront
the logistical and financial impact of canceling
a F2F event (Houston, 2020; Weissgerber et al.,
2020; Woolston, 2020).

A fair estimation of VC costs is also prob-
lematic. Pre-COVID-19 papers estimated the
costs of conducting a virtual conference as
relatively low; however, the organizational
burden was noted (Ball, 2000; Cristia, 2019).
Organizational risk of converted events stems
from two contradicting phenomena: the uncer-
tainty of the number of participants and high
reduced conference fee expectations (Pedaste &
Kasemets, 2021).

Security issues. Misgivings of confidentiality
and security issues in online communication
were considered in 26 papers (Jauhiainen, 2021;
Mubin et al., 2021). Authors refer in particular
to hackers attacks or so-called zoom-bombing
— unethical practices that devastate VC sessions
by broadcasting damaging and abusive content
(Bonifati et al., 2020; Brown, 2020; Donlon,
2021; Goebel et al., 2020; Luczaj & Holy Luczaj,
2020; Ruiz-Barrera et al., 2021; Schwarz et al.,
2020Db). Pre-video virtual conferences suffered
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from dubious reliability of websites, posts and
mailing lists (Baird & Borer, 1987; Ball, 2000;
Batra et al., 1999; Lecueder & Manyari, 2000).
For instance, Tombaugh (1984) revealed that
61% of the scientists expressed concern about
the accuracy of the information.

Also, the uncertainty related to intellectual
property rights, mainly unpublished works
(Ball, 2000; Bottanelli et al., 2020; S4 et al.,
2019; Tombaugh, 1984) and data protection
accompanies virtual conferences (Levitis et al.,
2021; Schwarz et al., 2020Db). Significantly, the
risk is not limited to research data but also per-
sonal data embodied in unauthorized screen-
shots or photographs (Bottanelli et al., 2020).

On the other hand, though, security mea-
sures undertaken by the organizers and tech-
nology providers may hinder the ability to join
and reliably participate in the event. It may
affect less familiar or poorly equipped delegates
(Fulcher et al., 2020; Sarani et al., 2020).

Lower scientific value. According to Niner
& Wassermann (2021), before 2020, resistance
to moving events online resulted from the per-
ception that the value of conferences cannot be
cultivated in this mode. The value theme recurs
throughout multiple publications and involves
interrelated epistemic, social, and technical
aspects of virtual conferences.

Concerns about the content of the conference,
such as the quantity of information, low-quality
information, and lack of substantial contribu-
tions resulting from lack of quality control, are
mentioned in the earliest works (Baird & Borer,
1987; Tombaugh, 1984) and persist through the
years (Bachrach, 1995; Hameed et al., 2021;
Hanaei et al., 2020; Lawrence et al., 2000). As
noted by Tombaugh (1984), early VC partici-
pants from the industrialized countries were
more concerned about the quality and quantity
of information than technical issues. (Hameed
et al., 2021) voice concerns that online events
available to the public might lack appropriate
content vetting, disclosure of conflicts of interest,
and format for learning. Finally, Lecueder and
Mayari (2000) indicated general doubts about
the Internet as an easily available information
resource but lacking quality control. Lawrence
et al. (2000) considered attracting good quality
papers and maintaining a good quality discus-
sion to be the main challenges of VC.
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Looking from the speakers’ perspective,
lack of response to contributions is a problem
(Tombaugh, 1984) because the reaction from
the community cannot be observable (Sa et al.,
2019), which complicates assessing how the
talk was received (Roos et al., 2020). Moreover,
the virtual format might prevent speakers from
engaging sufficiently with the audience (Ha
et al.,, 2021) and hinder requesting feedback,
especially in the asynchronous mode (Busse &
Kleiber, 2020).

According to Brown (Brown, 2020), online
conferencing may pose challenges for the
chance of dispute and new ideas emerging
through interaction. Similarly, Jauhiainen
(2021) observes that limited networking and
interaction hamper development relations for
novel ideas and, eventually, innovations.

Professional isolation and lower collabo-
ration opportunities. The VCsfail toreplicate
opportunities for informal, incidental contacts
(Fraser et al., 2017; Niner & Wassermann,
2021; Roos et al., 2020). Compared to face-to-
face, VCs are short of conventional incentives
and informal spaces for networking, such as
food gatherings, sightseeing, and tourist events
(Busse & Kleiber, 2020; Kopec & Stolbach,
2020; Lecueder & Manyari, 2000). The tech-
nology-dependent scholarly communication
resultsin alack of impromptu meetings, random
hallway chats, or other situations conducive to
serendipity (Bozelos & Vogels, 2021; Houston,
2020; Kalia et al., 2020; Meyer et al., 2021;
Moss et al., 2021; Price, 2020; Sharma, 2021;
Viglione, 2020b). Bozelos and Vogels (Bozelos
& Vogels, 2021) pointed out the importance of
the so-called night science language, which is
a “fast and informal, stripped-down counter-
part to the rigorous ‘day science’ language of a
public presentation or a scientific publication,”
arguing that it also influences the depth of the
scholarly discussion. Some delegates evaluate
virtual meetings as lost opportunities to meet
and chat with peers (Lester, 2007) and effec-
tive scientific teambuilding (Kalia et al., 2020),
compromising most fundamental by-products
of physical gatherings, socialization, and net-
working in virtual events (Hanaei et al., 2020).

The limited social interactions rooted in the
lack of trust among delegates (Bozelos & Vogels,
2021; Niner & Wassermann, 2021; Saliba,
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2020) impact VC participants in complex and
multilevel ways. Firstly, it hampers establish-
ing group synergy and impairs socialization
processes (Ekstrom et al., 2020; Green, 1998;
Hanaei et al.,, 2020). The networking activi-
ties are limited (Ayhan & Naqui, 2021; Mubin
et al.,, 2021; Pedaste & Kasemets, 2021), the
knowledge flows on new initiatives, papers, and
funding are confined (Sa et al., 2019), and con-
necting with new people, employees or employ-
ers are blocked (Reinhard et al., 2020). The lack
of informal scientific discussions in the form of
feedback and comments engenders professional
isolation (Brown, 2020; Schwarz et al., 2020b;
Wilkinson & Hemby, 2000). Consequently,
collaboration opportunities during VCs and
the possibilities of long-term sustainable team-
building after the event are weaker than during
F2F scholarly meetings (Porpiglia et al., 2020;
Woolston, 2020). Lack of space for informal
interaction (Salomon & Feldman, 2020), psy-
chological distance unfavorable to generating
new ideas (Lawrence et al., 2000), and insuf-
ficient intercultural exchanges empowering
better understanding of the nuances of collabo-
rative research (Hanaei et al., 2020) are seen as
drawbacks of VCs in that respect.

Endanger for participants’ well-being.
A remarkable number of papers (17) focus on
the harmful influence of the intensive use of
digital tools on VC participants’ well-being,
happiness, and mental health. The authors
draw attention to lockdown-related social life
limitations, higher stress due to loneliness and
blurring boundaries between work and home,
loose human contact, affection, and emotions
(Ha et al., 2021; Schwarz et al., 2020b). Young
scholars were affected the most because of their
lifestyle and limited support from their more
experienced colleagues in guiding them through
the conference (Levitis et al., 2021).

The direct transmission of face-to-face con-
ferences into online format resulted in long
hours spent at the screen and energy draining
caused by sustaining attentiveness (Brown,
2020; Gottlieb et al., 2020; Meyer et al., 2021).
Scholars suffer from the well-described expe-
rience of teleworkers described as “the sense
of tiredness that can arise from continuous or
overuse of virtual video-conferencing platforms
(Donlon, 2021), known under several terms:
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“online fatigue” (Saliba, 2020), “zoom fatigue”
(Busse & Kleiber, 2020; Meyer et al., 2021) or
“digital-meeting fatigue” (Moss et al., 2021),
“screen fatigue” (Foramitti et al., 2021) or “dig-
ital burnout” syndrome (Ayhan & Naqui, 2021;
Hameed et al., 2021).

The participants’ well-being was also nega-
tively affected by time zone differences (Misa et
al., 2020) and by concentrating on the technical
issues, particularly maintaining a stable inter-
net connection, during the presentation (Gao et
al., 2020).

Higher requirements for participants.
In thirteen papers, higher requirements for VC
participants were indicated as the weak point.
The online conference creates new technical
requirements for attendees, and preparing
for the virtual format requires costs and skills
(Levitis et al., 2021; Sharma, 2021; Wilkinson
& Hemby, 2000). Moreover, work overload
before and during the conference might act
discouragingly on participants. In the case of
email-based events, this problem concerned
the most prominent conference members, who
were expected to answer countless e-mails with
little reward (Tombaugh, 1984). Green (1998)
pointed out that adequate written literacy was
also a must. Nowadays, preparatory work, such
as reading or watching pre-recorded speeches,
is needed for full engagement in the conference
debates (Fang & Daniel, 2021).

Less commonly covered CV’s disadvan-
tages comprised: science societies’ finan-
cial problems, degradation of communication
norms, carbon footprint, and elimination of
conference intangibles. First, the virtualization
of scientific events forced scientific societies to
adapt their financial model to the shrinkage in
their core revenue streams (Dua et al., 2021;
Goebel et al., 2020; Kalia et al., 2020). Although
the cost of organizing VCs is lower, setting the
conference fee is burdened by the high level of
uncertainty (Falk & Hagsten, 2021a). Second,
several authors identified the issue of blurred
cues and norms in online communication and
reported on toxic participants’ behavior or
degradation of politeness, particularly in typ-
ing comments to the presentations (Baird &
Borer, 1987; Foramitti et al., 2021; Kalia et al.,
2020; Niner et al., 2020; Niner & Wassermann,
2021). Third, carbon emissions associated
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with online data traffic and the need to include
them in estimating the environmental impact
of online events were recognized (Braun et
al., 2020; Donlon, 2021; Niner et al., 2020).
Fourth, the virtual format reduces the allure of
awards ceremonies (Sharma, 2021) and elimi-
nates the positive feeling of being a member of
the scientific family by attending the conference
(Kalia et al., 2020) or experiencing a round of
applause at the end of the talk (Brown, 2020).
Finally, a few authors tackled long-lasting con-
sequences for the scientific system, which the
above deficiencies may force: (a) low research
progress as a consequence of a lack of scientific
discussion and incentives for scholarly cooper-
ation (Mili¢ et al., 2020); (b) dependency from
the policies of large technology providers that
might be in clash with scientific freedom (Braun
et al., 2020; Schwarz et al., 2020b); (¢) growing
competition among different modes of confer-
ences (Ball, 2000; Forrest et al., 2020), and
(d) disclosure of the new forms of exclusions
stemming from the pressure regarding the use
of technical solutions and execution of various
forms of professional (and private) activities
simultaneously (Braun et al., 2020).

4. DISCUSSION

The VC phenomenon is highly dynamic, which
means that technologies and technical solu-
tions applied to the VCs’ needs are becoming
increasingly sophisticated; likewise, the expec-
tations for social interaction reinforcement
during VCs are also growing (Hampton et al.,
2017). The early papers on VCs recommended
introducing video and voice technologies to
boost social interactions during virtual events
(Bachrach, 1995). Nowadays, the authors draw
attention to the necessity of the introduction of
new solutions such as virtual and augmented
reality, gamification, interactive sessions, and
avatar-based video (Bonifati et al., 2020; Chou
& Camerlink, 2021; Stamelou et al., 2021),
boosting motivation for new forms of network-
ing among participants (Levitis et al., 2021),
complement participants’ skills and their hab-
its’ change (Lawrence et al., 2000).

The advantages and disadvantages of virtual
conferences stem from two factors. The first is
the lack of travel and gathering, and the second
is the intermediation of technology interface in
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scholarly communication. These two circum-
stances cause interconnected positive and neg-
ative effects on academic life. The analysis of the
advantages and disadvantages of VC revealed
that the application of technologies to schol-
arly communication affects conference par-
ticipants in a double-edged knife. Developing
interactive-friendly technologies increases the
immersiveness of the conference experience.
However, this process simultaneously induces
new barriers to participation and deepens the
exclusiveness of particular groups.

Moreover, the organizational burden related
to the conferences might be seen as lower or
higher than traditional meetings depending on
the organizer, the meeting character, expecta-
tions, the level of technological advancement,
and delegates’ skills. Dependence on technology
might be discouraging for less equipped partic-
ipants, yet it simultaneously makes the confer-
ence results more sustainable and adds flexibility
to attendance possibilities. As a safe alternative
for F2F meetings during a pandemic, VCs meet
the critiques of those recognizing the endanger-
ment of participants’ well-being related to tech-
nology fatigue. An intensive discussion considers
the possibilities of collaboration and the scien-
tific value of VC output. Although supporters
and opponents presented their arguments, they
were not reinforced by in-depth research results.
Consequently, the overall picture is blurry.

The advantages and disadvantages of VC are
discussed from different overlapping perspec-
tives. Firstly, it is clear that we can differenti-
ate between individual versus organizational
perspectives on VCs’ pros and cons. Moreover,
these perspectives can be further specified
according to the individual’s roles during the
conference or different demographic character-
istics. Likewise, the organizational perspective
is different in the case of a scholarly associa-
tion, university or publisher. The second dis-
tinction relates to the perspectives of different
types of conferences or adopted definitions.
For instance, the opportunities for social net-
working were identified as higher in the face-
to-face setup than in hybrid and online formats.
Contrarily, the audience’s reach was higher in
hybrid and face-to-face conferences than in
webinars (Hameed et al., 2021).

Based on insights from the debate, we expect
the online component to remain a vital element
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of scholarly communication. However, virtual
conferences have become increasingly import-
ant in the digital age, ‘offline’ meetings will con-
tinue to resonate in scientific endeavors. The
pandemic experience served as a forced labo-
ratory, highlighting that organizing and hold-
ing conferences completely online is feasible.
Considering the pros and cons of various con-
ferencing modes, the question on the agenda of
acknowledged scientific associations is about
new intermediate forms of scholarly gather-
ing, such as alternating in-person and virtual
conferences. Broader incorporation of hybrid
forms of scholarly communication might nega-
tively affect participants’ stratification depend-
ing on the type of involvement or new forms of
exclusion. Opening traditional conferences for
virtual participation might introduce a two-
class scientific society where virtual attendees
(who are unable or unwilling to fly more pre-
sumably mainly early career scientists) are dis-
advantaged compared to onsite participants
(Fellermann et al.,, 2020). Thus, a research
agenda for various and sometimes compet-
ing forms of scientific conferences ought to be
developed and realized. A practical framework
to identify and consider the dilemmas involved
in going online represents the responsible
research and innovation approach (Braun et
al., 2020).

5. CONCLUSION: TOWARD A VIRTUAL
CONFERENCE RESEARCH AGENDA

Our review has demonstrated that the theo-
retical layer of the research related to VCs is
thin. In the literature, authors have displayed a
fragmented use of selected theories to describe
the paper’s general context. Other than a few
examples, papers rarely mention a theoreti-
cally based empirical model or framework and
hardly ever rarely discuss the research findings
within a theoretical framework. It is exceed-
ingly rare for a work to present a theoretical
framework designed explicitly for understand-
ing scientific conferences (e.g., Hansen et al.,
2020). Consequently, the existing literature on
VCs is descriptive in nature without a clear and
apparent increase in knowledge or understand-
ing of the phenomenon. Research on VCs in sci-
ence is still at an early exploratory stage. Thus,
creating and disseminating a solid theoretical
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framework for studying the phenomenon is a
crucial task of contemporary science.

The outcomes of this review stress the need
for further research to comprehend better how
VCs are described and defined. In addition,
studies are needed regarding VCs’ weak and
strong points, which theoretical concepts might
be employed in VC analysis, and what data and
methods can be used to investigate them. We
showed that studies on the functions, devel-
opment, and impact of conferences in science
studies are weakly developed; however, they
combine various research areas (Gonzalez-
Santos & Dimond, 2015). Therefore, we advocate
establishing a distinct interdisciplinary scien-
tific conference research subfield. The subfield
should encompass the development of a theo-
retical framework (or competing frameworks)
that will guide empirical studies. Based on our
review, we recommend that future research on
scholarly VCs should focus in particular on:

e The effects of VCs on scientific collaboration,
productivity, and quality.

e Advantages and disadvantages from the
point of view of various groups of scholars to
understand how conferences are utilized by
particular groups of individuals (conference
roles, demographic characteristics, stage of
career, factors, and the level of vulnerability
to exclusion) and whether VCs magnify or
diminish existing divisions.

e The impact of VCs on broadening and diver-
sifying participation in scholarly commu-
nication, in particular, is whether VCs are
broadening participation for previously
excluded scholars.

e The effect of VC on science in developing
countries; comparison of the functioning
and effects of VCs in countries of the Global
North and Global South.

e The environmental impact of virtual vs. F2F
conferences.

Funding

The National Science Centre Poland supported
this work under Grant 2018/31/B/HS4/03997.

Conflict of interest

The author declares that there is no conflict of
interest.

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 21



Agnieszka Olechnicka, et al.
Statement of data consent

We have offered the entire set of publication
metadata online as a Zotero Group “Virtual
Academic Conferencing 1984—2021", available
at https://www.zotero.org/groups/4832623/
virtual_academic_conferencing 1984-2021.

Contribution statement

Conceptualization, Formal analysis,
Investigation, Methodology, Writing — original
draft, Writing — review & editing: Agnieszka
Olechnicka, Adam Ploszaj, Ewa Zegler-Poleska
Data curation: Ewa Zegler-Poleska
Funding acquisition: Adam Ploszaj

REFERENCES

ABBOTT, A. (2020). Low-carbon, virtual sci-
ence conference tries to recreate social
buzz. Nature, 577(7788), 13—13. https://doi.
org/10.1038/d41586-019-03899-1

ACHAKULVISUT, T., RUANGRONG, T., BILGIN, I.,
VAN DEN BOSSCHE, S., WYBLE, B., GOODMAN,
D. F., & KorbpING, K. P. (2020). Improving
on legacy conferences by moving online.
ELife, 9, e57892. https://doi.org/10.7554/
eLife.57892

ACHAKULVISUT, T., RUANGRONG, T., MINEAULT,
P., VoGELs, T. P., PETERS, M. A. K., Poirazi,
P., RozeLL, C., WYBLE, B., GOODMAN,
D. F. M., & KoRrDING, K. P. (2021). Towards
Democratizing and Automating Online
Conferences: Lessons from the Neuromatch
Conferences. Trends in Cognitive Sciences,
25(4), 265—268. https://doi.org/10.1016/j.
tics.2021.01.007

ALBERIO, L. (2021). GTH 2021: The First Online
Experience! Useful for Future Meetings?
Hdmostaseologie, 41(02), 100—102. https://
doi.org/10.1055/a-1441-6233

ANDERSON, L. (2010). Online Conferences:
Professional Development for a Networked
Era. Information Age Publishing.

ANDERSON, T. (1996). The Virtual Conference:

Extending  Professional Education in
Cyberspace. International Journal of
Educational Telecommunications, 2,121—135.
ARNAL, A., Epriranio, I., GREGORI, P., &

MARTINEZ, V. (2020). Ten Simple Rules for
organizing a non-realtime web conference.

22 Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93

Iberoamerican Journal of Science Measurement and Communication

PLoS Computational Biology, 16(3),
1-13. https://doi.org/10.1371/journal.
pcbi.1007667

AvHAN, E., & NaqQui, Z. (2021). A survey
about preferences of future FESSH con-
gresses: Virtual, in-person, or hybrid.
Journal of Hand Surgery (European
Volume), 46(10), 1127-1129. https://doi.
0rg/10.1177/17531934211044967

BACHRACH, S.M.(1995). ElectronicConferencing
on the Internet: The First Electronic
Computational ~ Chemistry  Conference.
Journal of Chemical Information and
Computer Sciences, 35(3), 431—441. https://
doi.org/10.1021/¢i00025a011

BAIRD, P. M., & BORER, B. (1987). An experi-
ment in computer conferencing using a local
area network. The Electronic Library, 5(3),
162-169. https://doi.org/10.1108/eb044749

BaLL, W. J. (2000). Academic virtual confer-
encing—The case of the teaching politics
virtual conference. Social Science Computer
Review, 18(2), 147-159. https://doi.
0rg/10.1177/089443930001800204

BaNDURA, A. (1993). Perceived  Self-
Efficacy in Cognitive Development and
Functioning.  Educational Psychologist,
28(2), 117-148. https://doi.org/10.1207/
$15326985ep2802_3

BATRA, A., BARTELS, M., AICHER, L., HEFLER,
T., & BUCHKREMER, G. (1999). Psychiatrists
meet on the web: The chance for a virtual
congress. Results and experiences from
the First International Internet Congress
on Psychiatry 1997. European Psychiatry,
14(1), 57-62. https://doi.org/10.1016/
50924-9338(99)80718-4

BHARGAVA, S., FARABI, B., RATHOD, D., & SINGH,
A. K. (2020). The fate of major dermatol-
ogy conferences and meetings of 2020: Are
e-conferences and digital learning the future?
Clinical and Experimental Dermatology,
45(6), 759—761. https://doi.org/10.1111/
ced.14272

BiLas, A., KosTic, D., MAGoOuUTIS, K., MARKATOS,
E., NARAYANAN, D., PIETZUCH, P., & SELTZER,
M. (2020). The EuroSys 2020 Online
Conference: Experience and lessons learned.
ArXiv:2006.11068 [Cs]. http://arxiv.org/
abs/2006.11068

Brack, A. L., CRiMmMmINS, G., DWYER, R., &
LISTER, V. (2020). Engendering belonging:

Iberoamerican Journal of Science Measurement and Communication



Iberoamerican Journal of Science Measurement and Communication

Thoughtful gatherings with/in online and
virtual spaces. Gender and Education, 32(1),
115-129. https://doi.org/10.1080/0954025
3.2019.1680808

BrackMmaNn, R. C., BRUDER, A., BURDON, F. J.,
ConvEy, P., Funk, W. C., JAHNIG, S. C,,
KisHE, M. A., MORETTI, M. S., NATUGONZA,
V., PawrLowski, J., STUBBINGTON, R.,
ZHANG, X., SEEHAUSEN, O., & ALTERMATT, F.
(2020). A meeting framework for inclusive
and sustainable science. Nature Ecology
& Evolution, 4(5), 668—671. https://doi.
0rg/10.1038/541559-020-1190-X

BONIFATI, A., GUERRINI, G., LUuTZ, C., MARTENS,
W., MaziLu, L., PATON, N., SALLES, M. A. V.,
ScuHoLL, M. H., & ZHou, Y. (2020). Holding
a Conference Online and Live due to COVID-
19. ArXiv:2004.07668 [Cs]. http://arxiv.
org/abs/2004.07668

BorraNeELLl, F., Caport, B., CampeLo, F.,
CURRAN, S., DAVIDSON, P. M., DEY, G., RAOTE,
I., STRAUBE, A., & SWAFFER, M. P. (2020).
Science during lockdown — from virtual sem-
inars to sustainable online communities.
Journal of Cell Science, 133(15). https://doi.
org/10.1242/JCS.249607

BozerLos, P. A, & VoceLs, T. P. (2021).
Talking science, online. Nature Reviews
Neuroscience, 22(1), 1-2. https://doi.
0rg/10.1038/s41583-020-00408-6

BRrAUN, R., BLOK, V., LOEBER, A., & WUNDERLE,
U. (2020). COVID-19 and the onlineifica-
tion of research: Kick-starting a dialogue on
Responsible online Research and Innovation
(RoRI). Journal of Responsible Innovation,
7(3), 680—688. https://doi.org/10.1080/23
209460.2020.1789387

BrowN, B. (2020). Notes on running an
online academic conference or how we
got zoombombed and lived to tell the tale.
Interactions, 27(4), 16—21. https://doi.
0rg/10.1145/3406108

Bussk, B., & KLEIBER, I. (2020). Realizing an
online conference: Organization, manage-
ment, tools, communication, and co-cre-
ation. International Journal of Corpus
Linguistics, 25(3), 322—346. https://doi.
org/10.1075/ijcl.00028.bus

CARAVAGGI, A., OLIN, A. B., FRANKLIN, K. A., &
DUDLEY, S. P. (2021). Twitter conferences as
a low-carbon, far-reaching and inclusive way
of communicating research in ornithology

Iberoamerican Journal of Science Measurement and Communication

Virtual academic conferencing...

and ecology. Ibis, 163(4), 1481—-1491. https://
doi.org/10.1111/ibi.12959

Carr, T., & LUDVIGSEN, S. R. (2017).
Disturbances and Contradictions in
an Online Conference. International

Journal of Education and Development
Using Information and Communication
Technology, 13(2), 116—140.

CASTELVECCHI, D. (2020). First Major Virtual
Physics Meeting Sees Record Attendance.
Nature.

CHAUHAN, C., CoLEMAN, W. B., & MITCHELL,
R. N. (2021). Virtual Is the New Reality.
The American Journal of Pathology,
191(2), 218—-221. https://doi.org/10.1016/].
ajpath.2020.12.004

CHou, C. L., PROMES, S. B., Souza, K. H., Torp,
K. S., & O’SuLLIvAN, P. S. (2012). Twelve tips
for facilitating successful teleconferences.
Medical Teacher, 34(6), 445—449. https://
doi.org/10.3109/0142159X.2012.668241

CHoOU, J.-Y., & CAMERLINK, I. (2021). Online
conferences as an opportunity to enhance
inclusiveness in animal behaviour and wel-
fare research: A case study of the ISAE
2020 virtual meeting. Applied Animal
Behaviour Science, 241, 105369. https://doi.
org/10.1016/j.applanim.2021.105369

CHRISTENSEN, C. M. (1997). The innovator’s
dilemma: When new technologies cause great
firms to fail. Harvard Business School Press.

CoroAMA, V. C., Hirty, L. M., & BIRTEL, M.
(2012). Effects of Internet-based multi-
ple-site conferences on greenhouse gas
emissions. Telematics and Informatics,
29(4), 362—374. https://doi.org/10.1016/j.
tele.2011.11.006

CraGGs, R., & MaHONY, M. (2014). The
Geographies of the Conference: Knowledge,
Performance and Protest: Conference
Geographies. Geography Compass, 8(6),
414—430.https://doi.org/10.1111/gec3.12137

CrisTia, A. (2019). Increasing Diversity
via Augmented and Distributed Online
Conferences. European Language Resources
Association (ELRA), 398—401. https://doi.
org/10.31219/osf.io/s4bta

Dart, R. L., & LENGEL, R. H. (1986).
Organizational Information Requirements,
Media Richness and Structural Design.
Management Science, 32(5), 554—571.
https://doi.org/10.1287/mnsc.32.5.554

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 23



Agnieszka Olechnicka, et al.

D’ANNA, G., D’Arco, F., & VAN GOETHEM, J.
(2020). Virtual meetings: A temporary choice
or an effective opportunity for the future?
Neuroradiology, 62(7), 769—770. https://
doi.org/10.1007/s00234-020-02461-5

DonNLON, E. (2021). Lost and found: The aca-
demic conference in pandemic and post-pan-
demic times. Irish Educational Studies,
40(2), 367—373. https://doi.org/10.1080/03
323315.2021.1932554

Dua, N., FYRENIUS, M., JOHNSON, D. L., & Moos,
W. H. (2021). Are in-person scientific con-
ferences dead or alive? FASEB BioAdvances,
3(6), 420—427. https://doi.org/10.1096/
fba.2020-00139

Dumova, T. (2012). 2012 Virtual Conference
of the International Communication
Association, May 14-June 8: International
Journal of Interactive Communication
Systems and Technologies, 2(1), 79—84.
https://doi.org/10.4018/ijicst.2012010106

Dunn, E., Lok, I., & ZHAO, J. (2021). Can Virtual
Conferences Promote Social Connection?
PsyArXiv. https://doi.org/10.31234/osf.
io/37n6u

EpeLHEIM, J. R., THoMas, K., ABERG, K. G.,
& PHI, G. (2018). What do conferences
do? What is academics’ intangible return
on investment (ROI) from attending an
academic tourism conference? Journal
of Teaching in Travel & Tourism, 18(1),
94—107. https://doi.org/10.1080/15313220.
2017.1407517

ExstrOM, M., LEwis, S. C., WALDENSTROM,
A., & WESTLUND, O. (2020). Commentary:
Digitization, climate change, and the poten-
tial for online workshops. New Media
& Society, 22(2), 378-383. https://doi.
0rg/10.1177/1461444819856928

FALK, M. T., & HAGSTEN, E. (20214). The uneven
distribution of fees for virtual academic con-
ferences. Journal of Convention and Event
Tourism, 0(0), 1—19. https://doi.org/10.108
0/15470148.2021.1975593

FALK, M. T., & HAGSTEN, E. (2021B). When inter-
national academic conferences go virtual.
Scientometrics, 126(1), 707—724. https://
doi.org/10.1007/s11192-020-03754-5

FANG, Y., & DANIEL, E. I. (2021). An Emerging
Model for Virtual International Academic
Conference in Architecture, Engineering,
and Construction. Frontiers in Built

24 Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93

Iberoamerican Journal of Science Measurement and Communication

Environment, 7(August), 1—13. https://doi.
org/10.3389/fbuil.2021.701755

FELLERMANN, H., PENN, A. S., FUCHSLIN,
R. M., BACARDIT, J., & GONI-MORENO, A.
(2020). Towards low-carbon conferenc-
ing: Acceptance of virtual conferencing
solutions and other sustainability mea-
sures in the alife community. Proceedings
of the 2019 Conference on Artificial Life:
How Can Artificial Life Help Solve Societal
Challenges, ALIFE 2019, 21—27. https://doi.
org/10.1162/isal_a_00133.xml

ForamitTl, J., DREWS, S., KLEIN, F., & KoNc,
T. (2021). The virtues of virtual confer-
ences. Journal of Cleaner Production,
294, 126287. https://doi.org/10.1016/j.
jclepro.2021.126287

FORREST, A. R. R., REPETTO, G. M., & REICHARDT,
J. K. V. (2020). Human genetics and genom-
ics meetings going virtual: Practical lessons
learned from two international meetings in
early 2020. Human Genomics, 14(1). https://
doi.org/10.1186/s40246-020-00275-3

FRASER, H., SoANES, K., JONES, S. A., JONES,
C. S., & MALISHEV, M. (2017). The value of
virtual conferencing for ecology and conser-
vation: Virtual Conferencing. Conservation
Biology, 31(3), 540-546. https://doi.
org/10.1111/cobi.12837

FuLcHER, M. R., BorroN, M. L., MILLICAN,
M. D., MICHALSKA-SMITH, M. J., DUNDORE-
ARIAS, J. P., HANDELSMAN, J., KLASSEN, J. L.,
MILLIGAN-MYHRE, K. C., SHADE, A., WOLFE,
B. E., & KiNKEL, L. L. (2020). Broadening
Participation in Scientific Conferences
during the Era of Social Distancing. Trends
in Microbiology, 28(12), 949—952. https://
doi.org/10.1016/j.tim.2020.08.004

Gao, F., WEI, L., CHEN, Q., SHANG, W., YANG,
Z., WEN, Y., YAN, S., Hu, H., ZHANG, R., LI,
N., & ZHAO, H. (2020). Current situation and
trends of online academic activities for oncol-
ogists during the COVID-19 pandemic: A
multicenter survey. Annals of Translational
Medicine, 8(23), 1559—1559. https://doi.
org/10.21037/atm-20-5051

GarRUD, R. (2008). Conferences as Venues
for the Configuration of Emerging
Organizational Fields: The Case of Cochlear
Implants. Journal of Management
Studies, 45(6), 1061—1088. https://doi.
0rg/10.1111/j.1467-6486.2008.00783.x

Iberoamerican Journal of Science Measurement and Communication



Iberoamerican Journal of Science Measurement and Communication

GICHORA, N. N., FATUMO, S. A., NGARA, M. V.,
CHELBAT, N., RampavarL, K., Orap, K. B,,
Siwo, G. H., ApEBIYI, M. O., EL GONNOUNI,
A., Zorou, D., MAURADY, A. A. M., ADEBIYI,
E. F., DE VILLIERS, E. P., Masica, D. K.,
Bizzaro, J. W., SURAVAJHALA, P., OMMEH,
S. C., & HIDE, W. (2010). Ten Simple Rules
for Organizing a Virtual Conference—
Anywhere. PLoS Computational Biology,
6(2), €1000650. https://doi.org/10.1371/
journal.pcbi.1000650

GOEBEL, J., MANION, C., MILLEI, Z., READ,
R., & SiLova, 1. (2020). Academic confer-
encing in the age of COVID-19 and climate
crisis: The case of the Comparative and
International Education Society (CIES).
International Review of Education, 66(5—
6), 797-816.  https://doi.org/10.1007/
$11159-020-09873-8

GONGLA, P., & RizzuTo, C. R. (2001). Evolving
communities of practice: IBM Global
Services experience. IBM Systems Journal,
40(4), 842-862. https://doi.org/10.1147/
5j.404.0842

GONZALEZ-SANTOS, S., & DIMOND, R. (2015).
Medical and Scientific Conferences as Sites
of Sociological Interest: A Review of the
Field: Conferences as Sites of Sociological
Interest. Sociology Compass, 9(3), 235—245.
https://doi.org/10.1111/s0c4.12250

GOTTLIEB, M., EcaN, D. J., KrzyzANIAK, S.
M., WAGNER, J., WEIZBERG, M., & CHAN,
T. (2020). Rethinking the Approach to
Continuing  Professional = Development
Conferences in the Era of COVID-19. Journal
of Continuing Education in the Health
Professions, 40(3), 187-191. https://doi.
org/10.1097/CEH.0000000000000310

GouGH, D., OLIVER, S., & THOMAS, J. (2017). An
Introduction to Systematic Reviews. SAGE
Publications.

GraNT, M. J.,, & BoorH, A. (2009). A
typology of reviews: An analysis of 14
review types and associated methodol-
ogies. Health Information & Libraries
Journal, 26(2), 91-108. https://doi.
0rg/10.1111/j.1471-1842.2009.00848.x

GREEN, L. (1998). Online Conferencing:
Lessons Learned.

Gross, N., & FrLEMING, C. (2011). FOUR.
Academic Conferences and the Making
of Philosophical Knowledge (C. Camic,

Iberoamerican Journal of Science Measurement and Communication

Virtual academic conferencing...

N. Gross, & M. Lamont, Eds.; pp. 151-180).
University of Chicago Press. https://doi.
org/10.7208/9780226092102-006

GUERRA AMORIM, C. E., & Tuccr, S. (2020). Let’s
stream! A beginners’ guide to livestream-
ing scientific conferences. Evolutionary
Anthropology: Issues, News, and Reviews,
29(3), 90—93. https://doi.org/10.1002/
evan.21830

HA,E.S.,HoNG,J. Y., Lim, S. S., SOYER, H. P, &
Mun,J.H. (2021). The Impact of SARS-CoV-2
(COVID-19) Pandemic on International
Dermatology Conferences in 2020. Frontiers
in Medicine, 8(August 2021). https://doi.
org/10.3389/fmed.2021.726037

HAMEED, B. Z., TANIDIR, Y., NAIK, N., TEOH,
J. Y.-C., SHAH, M., WRocLawski, M. L.,
KuNJIBETTU, A. B., CASTELLANI, D., IBRAHIM,
S., DA SiLvA, R. D., Ral, B., DE LA ROSETTE,
J.J.M. C. H., Tp, R., GAUHAR, V., & SOMANI,
B. (2021). Will “Hybrid” Meetings Replace
Face-To-Face Meetings Post COVID-19 Era?
Perceptions and Views From The Urological
Community. Urology, 156, 52—57. https://
doi.org/10.1016/j.urology.2021.02.001

HamPTON, S. E., HALPERN, B. S., WINTER, M.,
BALcH, J. K., PARKER, J. N., BARON, J. S.,
PALMER, M., SCHILDHAUER, M. P., BISHOP,
P., MEAGHER, T. R., & SpEcHT, A. (2017).
Best Practices for Virtual Participation
in Meetings: Experiences from Synthesis
Centers. The Bulletin of the Ecological
Society of America, 98(1), 57—-63. https://
doi.org/10.1002/bes2.1290

HANAEI, S., TaAkKiAN, A., MAJDZADEH, R.,
MaBoLoc, C. R., GROSSMANN, 1., GOMES, O.,
MiLoSEvVIC, M., GUPTA, M., SHAMSHIRSAZ, A.
A., HArBI, A., BURHAN, A. M., UpDIN, L. Q.,
KULASINGHE, A., LAM, C.-M., RAMAKRISHNA,
S., Aravi, A., NoOuweN, J. L., DORIGoO,
T., SCHREIBER, M., ... REzAEL, N. (2020).
Emerging Standards and the Hybrid Model
for Organizing Scientific Events During and
After the COVID-19 Pandemic. Disaster
Medicine and Public Health Preparedness,
1—6. https://doi.org/10.1017/dmp.2020.406

HANSEN, T. T., & BuDTZ PEDERSEN, D. (2018).
The impact of academic events—A literature
review. Research Evaluation, 27(4), 358—
366. https://doi.org/10.1093/reseval/rvyo25

HANSEN, T. T., PEDERSEN, D. B., & FoOLEy, C.
(2020). Academic Events: An Empirically

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 25



Agnieszka Olechnicka, et al.

Grounded Typology and Their Academic
Impact. Event Management, 24(4), 481—
497. https://doi.org/10.3727/1525995
19X15506259856598

HARABOR, D., & VALLATI, M. (2020). Organising
a Successful AI Online Conference: Lessons
from SoCS 2020 (arXiv:2006.12129). arXiv.
http://arxiv.org/abs/2006.12129

HATFIELD, E., WALSTER, G. W., & BERSCHEID, E.
(1978). Equity: Theory and research. Allyn
and Bacon.

Ho, C. P., KiMmURra, B., & BouLay, R. (2011).
Retrospective Analysis of a Virtual
Worldwide Conference for eLearning. 5(1),
11.

HoHLFELD, O., GUsg, D., & DE MOOR, K.
(2021). A Questionnaire to Assess Virtual
Conference Participation Experience. 2021
13th International Conference on Quality
of Multimedia Experience (QoMEX),
197—200. https://doi.org/10.1109/
QoMEX51781.2021.9465406

HousTtoN, S. (2020). Lessons of COVID-19:
Virtual conferences. Journal of Experimental
Medicine, 217(9), e20201467. https://doi.
0rg/10.1084/jem.20201467

JACKLE, S. (2021). Reducing the Carbon
Footprint of Academic Conferences by
Online Participation: The Case of the 2020
Virtual European Consortium for Political
Research General Conference. PS: Political
Science & Politics, 54(3), 456—461. https://
doi.org/10.1017/S1049096521000020

JacoBs, N., & MCcFARLANE, A. (2005).
Conferences as learning communities:
Some early lessons in using ‘back-chan-
nel’ technologies at an academic confer-
ence — distributed intelligence or divided
attention? Journal of Computer Assisted
Learning, =21(5), 317-329. https://doi.
0rg/10.1111/j.1365-2729.2005.00142.X

JAUHIAINEN, J. S. (2021). Entrepreneurship
and Innovation Events during the COVID-19
Pandemic: The User Preferences of VirBELA
Virtual 3D Platform at the SHIFT Event
Organized in Finland. Sustainability, 13(7),
3802. https://doi.org/10.3390/su13073802

JONES, M. L. W. (2000). Collaborative virtual
conferences: Using exemplars to shape future
research questions. Proceedings of the Third
International Conference on Collaborative
Virtual Environments, 19—27.

26 Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93

Iberoamerican Journal of Science Measurement and Communication

JONES, Q. (1997). Virtual-Communities,
Virtual Settlements & Cyber-Archaeology: A
Theoretical Outline. Journal of Computer-
Mediated Communication, 3(3), JCMC331.
https://doi.org/10.1111/j.1083-6101.1997.
tbooo75.x

KaLia, V., SRINIVASAN, A., WILKINS, L., &
LUKER, G. D. (2020). Adapting Scientific
Conferences to the Realities Imposed by
COVID-19. Radiology: Imaging Cancer,
2(4), €204020—e204020. https://doi.
0rg/10.1148/rycan.2020204020

KIRCHNER, K., & NORDIN FORSBERG, B. (2021).
A Conference Goes Virtual: Lessons from
Creating a Social Event in the Virtual Reality.
In U. R. Krieger, G. Eichler, C. Erfurth, &
G. Fahrnberger (Eds.), Innovations for
Community Services(Vol.1404,pp.123—-134).
Springer International Publishing. https://
doi.org/10.1007/978-3-030-75004-6_9

KLOWER, M., Horkins, D., ALLEN, M. &
HiGHAM, J. (2020). An analysis of ways to
decarbonize conference travel after COVID-
19. Nature, 583(7816), 356—359. https://doi.
org/10.1038/d41586-020-02057-2

KNORR-CETINA, K. (1995). How Superorganisms

Change: Consensus Formation and
the Social Ontology of High-Energy
Physics  Experiments. Social Studies

of Science, 25(1), 119—147. https://doi.
0rg/10.1177/030631295025001006

Kopec, K. T., & StoLBACH, A. (2020).
Transitioning to Virtual: ACMT’s 2020
Annual Scientific Meeting. Journal of
Medical Toxicology, 16(4), 353—355. https://
doi.org/10.1007/s13181-020-00807-2

LARUS, B. J., CEZE, L., & STRAUSS, K. (2021). The
ASPLOS 2020 Online Conference Experience.

LATOUR, B. (1987). Science in Action: How to
Follow Scientists and Engineers Through
Society. Harvard University Press.

LATOUR, B., & WOOLGAR, S. (1986). Laboratory
Life: The Construction of Scientific Facts.
Princeton University Press.

LAWRENCE, D., Roy, R., & CHAWDHRY, P. K.
(2000). Real and Virtual Conferences.
In A. Sloane & F. van Rijn (Eds.), Home
Informatics and Telematics (Vol. 45,
pPp. 33—43). Springer US. https://doi.
0rg/10.1007/978-0-387-35511-5_3

LE, D. A., MACINTYRE, B., & OUTLAW, J. (2020A4).
Enhancing the Experience of Virtual

Iberoamerican Journal of Science Measurement and Communication



Iberoamerican Journal of Science Measurement and Communication

Conferences in Social Virtual Environments.
Proceedings - 2020 IEEE Conference on
Virtual Reality and 3D User Interfaces, VRW
2020, 485-494. https://doi.org/10.1109/
VRW50115.2020.00101

LE, D. A., MACINTYRE, B., & OuTLAW, J. (2020B).
Enhancing the Experience of Virtual
Conferences in Social Virtual Environments.
Proceedings - 2020 IEEE Conference on
Virtual Reality and 3D User Interfaces, VRW
2020, 485-494. https://doi.org/10.1109/
VRW50115.2020.00101

LECUEDER, S., & MANYARI, D. E. (2000). Virtual
Congresses. Journal of the American Medical
Informatics Association, 7(1), 21—27. https://
doi.org/10.1136/jamia.2000.0070021

LEIMEISTER, J. M., STIEGLITZ, S., MATZNER,
M., KunbpiscH, D., FLATH, C., & ROGLINGER,
M. (2021). Quo Vadis Conferences in
the Business and Information Systems
Engineering (BISE) Community After
Covid: What Can Stay, What Should Go,
What Do We Need to Change for Our
Future Scientific Conferences? Business
& Information Systems Engineering,
63(6), 741-749. https://doi.org/10.1007/
$12599-021-00707-X

LESSING, J. N., ANDERSON, L. R., MARK, N. M.,
MaGaGIo, L. A., & DURNING, S. J. (2020).
Academics in Absentia: An Opportunity
to Rethink Conferences in the Age of
Coronavirus Cancellations.  Academic
Medicine, 1834—1837. https://doi.
org/10.1097/ACM.0000000000003680

LESTER, B. (2007). Greening the Meeting.
Science, 318(5847), 36-38. https://doi.
org/10.1126/science.318.5847.36

LeviTis, E., VAN Praag, C. D. G, Gau,
R., HEeunis, S., Duprg, E. Kiar, G,
BOTTENHORN, K. L., GLATARD, T., NIKOLAIDIS,
A., WHITAKER, K. J., MaNciINi, M., Niso, G.,
AFYOUNI, S., ALONSO-ORTIZ, E., APPELHOFF,
S., ARNATKEVICIUTE, A., ATAY, S. M., AUER,
T., BARACCHINI, G., ... MAUMET, C. (2021).
Centering inclusivity in the design of online
conferences—An OHBM-Open Science per-
spective. GigaScience, 10(8), 1—14. https://
doi.org/10.1093/gigascience/giabos1

LORTIE, C. J. (2020). Online conferences for bet-
ter learning. Ecology and Evolution, 10(22),
12442-12449. https://doi.org/10.1002/
ece3.6923

Iberoamerican Journal of Science Measurement and Communication

Virtual academic conferencing...

Luczag, K., & HorLy Luczas, M. (2020). Live
streaming at international academic confer-
ences: Cooling down the digital optimism.
Elementa: Science of the Anthropocene, 8,
38. https://doi.org/10.1525/elementa.435

MASKELL, P., BATHELT, H., & MALMBERG, A.
(2006). Building global knowledge pipelines:
The role of temporary clusters. European
Planning Studies, 14(8), 997—1013. https://
doi.org/10.1080/09654310600852332

McDoweLL, L., GOODE, S., & SUNDARESAN,
P. (2020). Adapting to a global pandemic
through live virtual delivery of a cancer col-
laborative trial group conference: The TROG
2020 experience.JournalofMedicalImaging
and Radiation Oncology, 64(3), 414—421.
https://doi.org/10.1111/1754-9485.13047

MEYER, M. F., LaApwiG, R., Ducan, H. A,
ANDERSON, A., BAH, A. R., BOEHRER, B.,
BORRE, L., CHAPINA, R. J., DOYLE, C., FAvOT,
E.J., FLAaiM, G., FORSBERG, P., HANSON, P. C.,
IBELINGS, B. W., ISLES, P., LIN, F., LOFTON, D.,
MOORE, T. N., PEEL, S., ... WEATHERS, K. C.
(2021). Virtual Growing Pains: Initial Lessons
Learned from Organizing Virtual Workshops,
Summits, Conferences, and Networking
Events during a Global Pandemic. Limnology
and Oceanography Bulletin, 30(1), 1-11.
https://doi.org/10.1002/lob.10431

MIKHRIDINOVA, N., BADASIAN, A., ALDAGHAMIN,
A., & Worrr, C. (2021). Transforming
Conferencestoan Online Format: Framework
and Practices. 2021 IEEE International
Conference on Smart Information Systems
and Technologies (SIST), 1—8. https://doi.
org/10.1109/SIST50301.2021.9465947

MiLIC, J. V., EHRLER, B., MOLINA, C., SALIBA,
M., & BISQUERT, J. (2020). Online Meetings
in Times of Global Crisis: Toward Sustainable
Conferencing. ACS Energy Letters, 5(6),
2024—2026. https://doi.org/10.1021/
acsenergylett.0c01070

Misa, C., GUSE, D., HOHLFELD, O., DURAIRAJAN,
R., SPEROTTO, A., DAINOTTI, A., & REJAIE,
R. (2020). Lessons learned organizing
the PAM 2020 virtual conference. ACM
SIGCOMM  Computer  Communication
Review, 50(3), 46-54. https://doi.
0rg/10.1145/3411740.3411747

Moss, V. A., Apcock, M., Horan, A. W,
KoBavasHI, R., REEs, G. A., SIEGeL, C.,
TrREMBLAY, C. D., & TRENHAM, C. E. (2021).

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 27



Agnieszka Olechnicka, et al.

Forging a path to a better normal for confer-
ences and collaboration. Nature Astronomy,
5(3), 213-216. https://doi.org/10.1038/
$41550-021-01325-7

MUBIN, O., ALNAJJAR, F., SHAMAIL, A., SHAHID,
S., & SiMOFF, S. (2021). The new norm:
Computer Science conferences respond
to COVID-19. Scientometrics, 126(2),
1813-1827. https://doi.org/10.1007/
$11192-020-03788-9

NINER, H. J., JoHRI, S., MEYER, J., &
WASSERMANN, S. N. (2020). The pandemic
push: Can COVID-19 reinvent conferences
to models rooted in sustainability, equitabil-
ity and inclusion? Socio-Ecological Practice
Research, 2(3), 253—256. https://doi.
0rg/10.1007/842532-020-00059-y

NINER, H. J., & WASSERMANN, S. N. (2021).
Better for Whom? Leveling the Injustices
of International Conferences by Moving
Online. Frontiers in Marine Science,
8, 638025. https://doi.org/10.3389/
fmars.2021.638025

O'Haver, T. C. (1995). CHEMCONF: An
experiment in international online con-
ferencing. Journal of the American
Society for Information Science, 46(8),
611—613. https://doi.org/10.1002/
(SICI)1097-4571(199509)46:8<611::AID-
ASI19>3.0.CO;2-W

PARK, K., OH, G., CHO, K., & PACK, S. (2020). On
the Requirements and Architecture of All-in-
One Platform for Virtual Conferences. 2020
International Conference on Information
and Communication Technology
Convergence (ICTC), 1669—1671. https://
doi.org/10.1109/ICTC49870.2020.9289368

PARNCUTT, R., & SEITHER-PREISLER, A. (N.D.).
Live streaming at international academic
conferences: Doing rather than talking. 3.

PARNCUTT, R., & SEITHER-PREISLER, A. (2019).
Live streaming at international academic
conferences: Ethical considerations.
Elementa: Science of the Anthropocene, 7,
55. https://doi.org/10.1525/elementa.393

PATEL, S. H., & SoBH, T. (2008). On-line Virtual
Real-Time E-Collaboration: An Innovative
Case Study on Research Teleconferencing
Management. International Journal of
Online Engineering (IJOE), 4(4), 57-59.
https://doi.org/10.3991/ijoe.v4i4.671

28 Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93

Iberoamerican Journal of Science Measurement and Communication

PEDASTE, M., & KASEMETS, M. (2021). Challenges
in Organizing Online Conferences. 14.

PEULER, M., & McCALLISTER, K. C. (2019).
Virtual and Valued: A Review of the
Successes (and a Few Failures) of the
Creation, Implementation, and Evaluation
of an Inaugural Virtual Conference and
Monthly Webinars. Journal of Library &
Information Services in Distance Learning,
13(1—2), 104—114. https://doi.org/10.1080/1
533290X.2018.1499240

PorriGLIA, F., CHEccuccl, E., AuTorRINO, R.,
AMPARORE, D., COOPERBERG, M. R., FICARRA,
V., & Novara, G. (2020). Traditional and
Virtual Congress Meetings During the
COVID-19 Pandemic and the Post-COVID-19
Era: Is it Time to Change the Paradigm?
European Urology, 78(3), 301—303. https://
doi.org/10.1016/j.eururo.2020.04.018

PRICE, M. (2020). Scientists discover upsides of
virtual meetings. Science, 368(6490), 457—458.
https://doi.org/10.1126/science.368.6490.457

RaBy, C. L., & MADDEN, J. R. (2021). Moving
academic conferences online: Understanding
patterns of delegate engagement. Ecology
and Evolution, 11(8), 3607-3615. https://
doi.org/10.1002/ece3.7251

REINHARD, D., STAFFORD, M. C., & PAYNE,
T. C. (2020). COVID-19 and Academia:
Considering the Future of Academic
Conferencing. Journal of Criminal Justice
Education. https://doi.org/10.1080/105112
53.2020.1871047

REKAWEK, P., RICE, P., & PANCHAL, N. (2020).
The impact of COVID-19: Considerations for
future dental conferences. Journal of Dental
Education, 84(11), 1188-1191. https://doi.
org/10.1002/jdd.12330

RissMaAN, L., & Jacoss, C. (2020). Responding
to the Climate Crisis: The Importance
of Virtual Conferencing Post-Pandemic.
Collabra: Psychology, 6(1), 17966. https://
doi.org/10.1525/collabra.17966

ROBINSON, S., BAUMHAMMER, M., BEIERMANN,
L., BELTEKI, D., CHAMBERS, A. C., GIBBONS,
K., GuimonT, E., HEFFNER, K., HiLL, E.-L.,
HouGHTON, J., McCCAHEY, D., Qibwal, S.,
SLEIGH, C., SUGDEN, N., & SUMNER, J. (2020).
Innovation in a crisis: Rethinking confer-
ences and scholarship in a pandemic and cli-
mate emergency. The British Journal for the

Iberoamerican Journal of Science Measurement and Communication



Iberoamerican Journal of Science Measurement and Communication

History of Science, 53(4), 575—590. https://
doi.org/10.1017/S0007087420000497

ROGERS, B., MASOODIAN, M., & APPERLEY, M.
(2018). A virtual cocktail party: Supporting
informal social interactions in a vir-
tual conference. Proceedings of the 2018
International Conference on Advanced
Visual  Interfaces, 1-3.  https://doi.
0rg/10.1145/3206505.3206569

ROGERS, E. M. (2003). Diffusion of Innovations,
5th Edition. Simon and Schuster.

Roos, G., OLAH, J., INGLE, R., KOBAYASHI,
R., & FELDT, M. (2020). Online confer-
ences — Towards a new (virtual) reality.
Computational and Theoretical Chemistry,
1189, 112975. https://doi.org/10.1016/j.
comptc.2020.112975

RUBINGER, L., GAZENDAM, A., EKHTIARI, S.,
Nuccl, N., PAYNE, A., JOHAL, H., KHANDUJA,
V., & BHANDARI, M. (2020). Maximizing vir-
tual meetings and conferences: A review of
best practices. International Orthopaedics,
44(8), 1461-1466. https://doi.org/10.1007/
500264-020-04615-9

RUIZ-BARRERA, M. A., AGUDELO-ARRIETA, M.,
APONTE-CABALLERO, R., GUTIERREZ-GOMEZ,
S., Ruiz-CArRDOZO, M. A., MADRINAN-NAVIA,
H., VERGARA-GARCIA, D., RIVEROS-CASTILLO,
W. M., & SAAVEDRA, J. M. (2021). Developing
a Web-Based Congress: The 2020
International Web-Based Neurosurgery
Congress Method. World Neurosurgery,
148, e415—e424. https://doi.org/10.1016/j.
Wneu.2020.12.174

RUNDLE, C. W., HUSAYN, S. S., & DELLAVALLE,
R. P. (2020). Orchestrating a virtual con-
ference amidst the COVID-19 pandemic.
Dermatology Online Journal, 26(7). https://
doi.org/10.5070/D3267049567

SA, M. J., FERREIRA, C. M., & SERPA, S.
(2019). Virtual and Face-To-Face Academic
Conferences: Comparison and Potentials.
Journal of Educational and Social Research,
9(2), 35-45. https://doi.org/10.2478/
jesr-2019-0011

SALIBA, M. (2020). Getting to grips with
online  conferences. Nature Energy,
5(7), 488-490. https://doi.org/10.1038/
S41560-020-0656-7

SALOMON, D., & FELDMAN, M. F. (2020). The
future of conferences, today: Are virtual

Iberoamerican Journal of Science Measurement and Communication

Virtual academic conferencing...

conferences a viable supplement to “live”
conferences? EMBO Reports, 21(7). https://
doi.org/10.15252/embr.202050883

SARABIPOUR, S. (2020). Virtual conferences
raise standards for accessibility and inter-
actions. ELife, 9, €62668. https://doi.
org/10.7554/eLife.62668

SARANI, B., SHIROFF, A., PiEracci, F. M.,
GASPARRI, M., WHITE, T., WHITBECK, S. A.,
& GRoss, R. (2020). Use of the Internet to
Facilitate an Annual Scientific Meeting:
A Report of the First Virtual Chest Wall
Injury Society Summit. Journal of Surgical
Education. https://doi.org/10.1016/j.
jsurg.2020.09.004

SCHWARZ, M., SCHERRER, A., HOHMANN, C.,
HEIBERG, J., BRUGGER, A., & NUNEZ-JIMENEZ,
A. (20204). COVID-19 and the academy: It is
time for going digital. Energy Research and
Social Science, 68. https://doi.org/10.1016/j.
€rss.2020.101684

SCHWARZ, M., SCHERRER, A., HOHMANN, C.,
HEIBERG, J., BRUGGER, A., & NUNEZ-JIMENEZ,
A. (2020B). COVID-19 and the academy: It is
time for going digital. Energy Research and
Social Science, 68. https://doi.org/10.1016/j.
€erss.2020.101684

SHARMA, D. (2021). The World of Virtual

Conferencing: Is the Pandemic Paving
the Path? Journal of Neurosurgical
Anesthesiology, 33(1), 7-9. https://doi.

0rg/10.1097/ANA.0000000000000737

SHARMA, G., & SCHROEDER, R. (2013). Mixing
real and virtual conferencing: Lessons
learned. Virtual Reality, 17(3), 193—204.
https://doi.org/10.1007/s10055-013-0225-x

SHELLEY-EGAN, C. (2020). Testing the
Obligations of Presence in Academia in the
COVID-19 Era. Sustainability, 12(16), 6350.
https://doi.org/10.3390/su12166350

SHORT, J., WiLLiaMS, E., & CHRISTIE,
B. (1976). The Social Psychology of
Telecommunications. Wiley.

SIPLEY G. (2021). The Post-Covid future of vir-
tual conferences. LSE Blog. https://blogs.lse.
ac.uk/impactofsocialsciences/2021/03/04/
the-post-covid-future-of-virtual-confer-
ences/

SONG, J., RieEDL, C., & MALONE, T. W. (N.D.).
Online Mingling: Supporting Ad Hoc, Private
Conversations at Virtual Conferences. 16.

Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 29



Agnieszka Olechnicka, et al.

Sox,C.B.,KLINE,S. F.,CREws, T. B., STRICK, S. K.,
& CAMPBELL, J. M. (2017). Virtual and Hybrid
Meetings: A Mixed Research Synthesis of
2002-2012 Research. Journal of Hospitality
& Tourism Research, 41(8), 945-984.
https://doi.org/10.1177/1096348015584437

SPEIRS, V. (2020). Reflections on the upsurge
of virtual cancer conferences during the
COVID-19 pandemic. British Journal of
Cancer, 123(5), 698-699. https://doi.
0rg/10.1038/541416-020-1000-X

SPILKER, M., PRINSEN, F., & KaLz, M. (2020).
Valuing technology-enhanced academic con-
ferences for continuing professional devel-
opment. A systematic literature review.
Professional Development in Education,
46(3), 482—499. https://doi.org/10.1080/19
415257.2019.1629614

STAMELOU, M., STRUHAL, W., TEN CATE, O.,
MarczAk, M., CALISKAN, S. A., SOFFIETTI,
R., MARSON, A., Z1s, P., b1 Lorenzo, F.,
SANDER, A., DEUSCHL, G., DE VISSER, M., &
BasseTTl, C. L. A. (2021). Evaluation of the
2020 European Academy of Neurology vir-
tual congress: Transition from a face-to-face
to a virtual meeting. European Journal of
Neurology, 28(8), 2523—2532. https://doi.
org/10.1111/ene.14702

TERHUNE, K. P., CHo1, J. N., GREEN, J. M.,
HiLDRETH, A. N., LIPMAN, J. M., AARONS,
C. B., HEYDUK, D. A., MisrA, S., ANAND, R.
J., FIsg, T. F., THORNE, C. B., EDWARDS, G.
C., JosHI, A. R. T., CLARK, C. E., NFONSAM,
V. N., CHAHINE, A., SMINK, D. S., JARMAN,
B. T., & HARRINGTON, D. T. (2020). Ad astra
per aspera (Through Hardships to the Stars):
Lessons Learned from the First National
Virtual APDS Meeting, 2020. Journal of
Surgical Education, 77(6), 1465-1472.
https://doi.org/10.1016/j.jsurg.2020.06.015

THATCHER, A. (2006). Building and main-
taining an online academic conference
series. International Journal of Industrial
Ergonomics, 36(12), 1081-1088. https://
doi.org/10.1016/j.ergon.2006.09.009

THATCHER, A., STRAKER, L., & POLLOCK,
C. (2011). Establishing and maintain-
ing an online community of academics:
Longitudinal evaluation of a virtual confer-
ence series. International Journal of Web
Based Communities, 7(1), 116. https://doi.
org/10.1504/IJWBC.2011.038129

30 Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93

Iberoamerican Journal of Science Measurement and Communication

ToMmBAUGH, J. W. (1984). Evaluation of
an International Scientific Computer-
Based Conference. Journal of Social

Issues, 40(3), 129-144. https://doi.
0rg/10.1111/j.1540-4560.1984.tb00196.x
TuckMmaN, B. W., & JENSEN, M. A. C. (1977).

Stages of Small-Group Development
Revisited. Group &  Organization
Studies, 2(4), 419—427. https://doi.

0rg/10.1177/105960117700200404

URRY, J. (2003). Social networks, travel
and talki. The British Journal of
Sociology, 54(2), 155-175. https://doi.
0rg/10.1080/0007131032000080186

VELDHUIZEN, L.J.L.,SLINGERLAND, M., BARREDO,
L., & GILLER, K. E. (2020). Carbon-free con-
ferencing in the age of COVID-19. Outlook
on Agriculture, 49(4), 321—329. https://doi.
0rg/10.1177/0030727020960492

VELDHUIZEN, L. J., SLINGERLAND, M., BARREDO,
L., & GILLER, K. E. (2020). Carbon-free con-
ferencing in the age of COVID-19. Outlook
on Agriculture, 49(4), 321—329. https://doi.
0rg/10.1177/0030727020960492

VENKATESH, V., MORRis, M. G., Davis, G. B.,
& Davis, F. D. (2003). User Acceptance of
Information Technology: Toward a Unified
View. MIS Quarterly, 27(3), 425—478.
https://doi.org/10.2307/30036540

VIGLIONE, G. (2020A). A year without con-
ferences? How the coronavirus pandemic
could change research. Nature, 579(7799),
327-328. https://doi.org/10.1038/
d41586-020-00786-y

VIGLIONE, G. (2020B). How scientific con-
ferences will survive the coronavirus
shock. Nature. https://doi.org/10.1038/
d41586-020-01521-3

WANG, D., VISHWANATH, A., SITARAMAN,
R., & MAREELS, I. (2020). Organizing
Virtual Conferences through Mirrors:
The ACM e-Energy 2020 Experience
(arXiv:2008.08318). arXiv. http://arxiv.
org/abs/2008.08318

WEISSGERBER, T., BEDIAKO, Y., DE WINDE, C.
M., EBraHIMI, H., FERNANDEZ-CHIAPPE, F.,
ILANGOVAN, V., MEHTA, D., PAZ QUEZADA, C.,
RILEY, J. L., SALADI, S. M., SARABIPOUR, S., &
Tay, A. (2020). Mitigating the impact of con-
ference and travel cancellations on research-
ers’ futures. ELife, 9, e57032. https://doi.

org/10.7554/eLife.57032

Iberoamerican Journal of Science Measurement and Communication



WENGER, E., TRAYNER, B., & Laar, M. DE.

(2011). Promoting and assessing value
creation in communities and networks: A
conceptual framework. Open Universiteit,
Ruud de Moor Centrum. https://research.
manchester.ac.uk/en/publications/promot-
ing-and-assessing-value-creation-in-com-
munities-and-network

WILKINSON, K. L., & HEMBY, K. V. (2000). An

Examination of Perceptions of the Use of
Virtual Conferences in Organizations: The
Organizational Systems Research Association
(OSRA) and The Association for Business
Communication (ABC) Members Speak Out.
Information Technology, Learning, and
Performance Journal, 18(2), 13—23.

Iberoamerican Journal of Science Measurement and Communication Virtual academic conferencing...

WiLLiams, H. C., & CHALMERS, J. R. (2015).
How to teleconference effectively. British
Journal of Dermatology, 173(3), 806—810.
https://doi.org/10.1111/bjd.13952

WooLsToN, C. (2020). Learning to love vir-
tual conferences in the coronavirus era.
Nature, 582(7810), 135-136. https://doi.
org/10.1038/d41586-020-01489-0

Wu, J. Y., Liao, C. H., CHENG, T., & N1aN, M. W.
(2021). Using Data Analytics to Investigate
Attendees’ Behaviors and Psychological
States in a Virtual Academic Conference.
Educational Technology & Society, 24(1),

75— 9L

Iberoamerican Journal of Science Measurement and Communication Vol. 4, No. 1, 2024, 1-31. DOI: 10.47909/ijsmc.93 31



