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The Electroceramics XVII conference, held August 24–28, 2020, was the ﬁrst fully online conference in the
biannual Electroceramics conference series. This communication provides a summary of the experiences gathered
during the organization and execution of the meeting. Besides discussing the various pros and cons, we also aim to
provide basic guidelines for scientiﬁc online conferencing, which will hopefully encourage individual readers to
consider virtual meetings as an alternative or a supplement to in-person events, even after the COVID-19
pandemic.

Despite the availability of numerous communication technologies,
multi-session online conferences were not common in the materials science community before spring 2020. Even after the start of the COVID-19
pandemic, the shift from in-person to virtual meetings was relatively slow
and reluctant. In particular, hesitation was related to technical challenges, lack of face-to-face contacts and interactions, conﬁdentiality,
time-zone issues, hindered laboratory work, and, nevertheless, reduced
budgets. On the other hand, virtual meetings offer a great
environmentally-friendly opportunity to broaden the event outreach,
enable scientiﬁc exchange at a much lower cost due to reduced fees and
absence of travel, and, most of all, enable continuous scientiﬁc exchange
despite the ongoing pandemic.
Initial steps into virtual meetings were made by organizers of topical
webinar series, which saw the opportunity of reaching a broader audience worldwide. These were followed by a very small number of larger
conferences that ventured to go virtual for the ﬁrst time, while the majority of the meetings in 2020 were either postponed or cancelled. Among
the ﬁrst online events in the ﬁeld of electroceramic materials were thus
the IEEE IFCS-ISAF 2020 in July [1] and the Electroceramics XVII in
August [2].
Established in the 1980s in Brussels, the biannual Electroceramics
conference series1 represents one of the central international platforms
for academic and industrial researchers to discuss the recent developments and emerging trends in the ﬁeld of electroceramic materials

and applications. The event covers advancements in piezoelectrics, ferroelectrics, thermoelectrics, multiferroics, varistors, materials for energy
storage and conversion, communication, and related applications. The
research topics include ceramic processing, thin ﬁlms, nanostructures,
material's theory, and characterization methods. As such, the conference
traditionally represents a bridge between different ﬁelds, e.g., the ferroelectrics/piezoelectrics and the solid state ionics communities, the latter
including defect properties, batteries, and fuel cell materials. The Electroceramics conference is traditionally accompanied by a satellite 2-day
Summer School, organized prior to the event.
The conference series is managed by the International Committee of
Electroceramics [3] and has been organized in cooperation with the European Ceramic Society [4] (ECerS) since 2018. The Technical University
of Darmstadt, Germany, was approved as the venue for the XVIIth edition
during the Electroceramics XVI conference in Hasselt, Belgium in July
2018. The conference was initially planned as a 3½-day in-person event.
However, in May 2020, considering the ongoing COVID-19 pandemic,
the decision was made to transform the Electroceramics XVII into a 4½-day
all-virtual conference. The aim of this report is to provide a summary of
the experience with the Electroceramics XVII Virtual Conference (Fig. 1)
and to discuss the beneﬁts and drawbacks of online conferencing in our
scientiﬁc community.
The decision to opt for an online meeting: Due to the evolution of
the Corona crisis, a cancellation of the in-person meeting became
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Fig. 1. Conference group photo of the Electroceramics XVII Virtual Conference.

ECerS. The different tasks and the software used are listed in Table 2.
Abstract submission, review, registration, and payment have been
executed by using the cloud-based abstract and registration software
from Ex Ordo Ltd (Galway, Ireland), which has also been used previously
for the Electroceramics XVI. The conference itself was a combination of
interactive presentations and on-demand content. Plenary, invited, and
contributed talks were pre-recorded and streamed “live” during the
allocated time slots, followed by live discussions in the form of short Q&A
sessions in order to achieve real-time feedback. In addition, the videos
were available for on-demand viewing up to 30 days after the conference.
This format was selected to provide a balance between live interactions
and content availability, and to overcome different time zones and potential technical limitations, which some of the participants may have to
face. The central conference virtual platform was based on the Ex Ordo
Ltd software [5] (Galway, Ireland) and contained an interactive schedule,
abstracts, pre-recorded videos, posters, chats, as well as an interface to
enter the live sessions. In addition, we adjusted parts of the platform for
conference exhibitors in order to provide them with the possibility to
share their videos and company/product leaﬂets. The conference virtual
platform was still in a development phase and became available only a
month before the conference, which caused a delay in the organization
process. However, despite some compatibility issues and minor technical
problems, it was running stably and reliably during the entire conference
and afterwards.
For the life sessions, the Cisco Webex Events videoconferencing
application [6] (Cisco Systems Inc, Milpitas, CA, USA) was used, which is
embedded in the above-mentioned conference virtual platform. Four
parallel stages were typically active and the participants were able to
switch between them or even listen to multiple talks in parallel.
Streaming the video content was not straightforward, due to the incompatibility of the embedded videoconferencing application with the
recorded videos, which has not been communicated clearly by the

inevitable by the end of April 2020, about 6 weeks after the original
deadline for submission of abstracts. The discussion about a possible
online meeting started in early April. We have collected opinions from
the International Electroceramics Committee, which provided several pros
and cons for an online meeting, as listed in Table 1.
In addition to the general issues of online conferences, there have
been additional arguments speciﬁc to the pandemic. The ﬁnancial situation was unclear and we were facing the potential threat of cancellation
fees for our existing reservations for rooms, catering, etc. However, most
important for our decision to go online was the lack of scientiﬁc exchange, as many conferences had already been cancelled. We had enough
time to opt for an online meeting, which we considered better than
having no meeting at all, although we were unsure if the community will
accept this experiment.
Technical challenges: Ideally, a software for an online conference
should cover the organization, including abstract submission and review,
registration, and payment, while at the same time providing a platform to
set up and execute the scientiﬁc program. The latter includes parallel
sessions with live and pre-recorded oral presentations, posters, live
question and answer (Q&A) sessions, and the ability for asynchronous
access to the presentations. Typically, the software should also be capable
of generating lists of abstracts and participants, extract statistics about
presenters and topics, and offer means for promoting the conference
sponsors. With these mandatory and supplemental features, it is possible
to run a smooth online conference. However, one of the key aspect of inperson conferences is lacking completely: the personal interactions of the
participants during coffee breaks, lunches, and evening events. These
interactions include also the discussion with company representatives,
which are very valuable for the deﬁnition and dissemination of scientiﬁc
research. We therefore wanted to provide a feature, which can at least
partially substitute the social interactions and thereby provide a more
productive conference experience. In spring 2020, no single commercial
software covering all these features for scientiﬁc conferences was available. To overcome this issue, we have used 4 different software from 3
providers, which were additionally complemented with home-made arrangements and a webpage provided by the Electroceramics network of

Table 2
Tasks and software used: abstract and registration software (ARS),
conference virtual platform (CVP), videoconferencing software
(VCS), and virtual space with avatars (VSA).

Table 1
Pros and cons of an online conference.
Pro

Con

Avoiding contacts and thus reduction of virus
spreading
Lower conference fees as no rooms and no
catering is required
No travel and accommodation costs and no
daily allowance
Affordable for a larger community
Online access to all contributions of
conference
No Visa issues
Beneﬁt for the climate

Limited personal contacts and
direct exchange
Time zone differences
Conﬁdentiality issues
Risk of various technical issues
Unknown organisational challenges
Distraction by other work

2

Feature

Software used

Abstract submission
Abstract evaluation
Registration and payment
Scientiﬁc program
Oral sessions
Live Q&A
Poster sessions
On-demand content
Breaks
Exhibitors
Summer school
Book of abstracts
List of participants
Conference statistics

ARS
ARS
ARS
CVP
CVP þ VCS
CVP þ VCS
VSA
CVP
VSA
CVP
VSA
CVP
ARS þ manual
Manual
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off-screen time, or managed other issues. However, the feedback was
very positive and we therefore believe that such kind of software provides the ideal framework for a full multi-session conference of similar
size as the Electroceramics. For the future, a better compatibility of various
conferencing software or a more complete set of options on individual
platforms is highly desirable. In addition, compatibility with mobile
devices and connectivity to various social media channels for immediate
content sharing and notiﬁcation of a broader community would be
beneﬁcial. Irrespective of the selected platform and format, it is crucial
that clear instructions are provided well beforehand; in our case, this was
done through the conference webpage, instructional videos, Ex Ordo's
user guide, and via preliminary test call sessions.
Conﬁdentiality: One of the concerns raised by the community prior
to the conference was also the issue of conﬁdentiality, i.e., the fear of
misusing or even stealing scientiﬁc data from presenters. Although our
conference system did not enable downloading presentations and videos,
there is currently no means of efﬁciently preventing participants to do so
and to potentially misuse the presented data. While scientiﬁc misconduct
is a serious problem, we are convinced that it is not a characteristic of
virtual conferences per se. In our opinion, science should be open and
researchers should not be afraid but rather encouraged to share their data
openly to a wide community, irrespectively if the conference is in-person
or virtual. However, it is important that the novelty of the research is
appropriately registered and noted. While in our scientiﬁc community
the conference proceedings seem to be losing their importance and have
even completely disappeared from some conference series, the community needs to ﬁnd an alternative way of registering original contributions,
for example by some form of conference preprints, archived video
recording or similar.
Financial aspects and statistics: Due to the dynamic of the
pandemic and the related uncertainties regarding the possibility of inperson conferences in 2020, we were concerned about the acceptance
of an online conference in the community. As an incentive for attendance, we strongly reduced the standard full registration fee to 100 € and
to 50 € for students. The registration fee for the Summer School could
also be reduced to 50 €. We are of the opinion that lower fees are not
reasonable in order to avoid the participants’ loss of commitment. About
half of the ﬁnal contributions to Electroceramics XVII have been submitted
already before the deadline for abstract submission to the in-person
conference on March 15 (Fig. 3). At that time, the pandemic was
already pervasive, explaining the below-average number of submitted
contributions by mid-March 2020. Subsequently, we experienced an oral

provider. Eventually, a solution has been arranged by the IT staff from the
Materials Science department of TU Darmstadt.
In order to increase the live interaction and provide an imitation of
the in-person conference experience, the coffee breaks and the poster
sessions took place in the virtual space Gather.town [7] (Gather Presence
Inc., San Francisco, CA, USA). This software combines video-calling with
a 2D virtual world and enables networking and live interactions between
the participants. The participants were represented by an avatar and
were moving in a space appearing like an early stage video game divided
in separate rooms: lobby, bar, beach, poster session area, etc. The sound
and video were automatically activated once avatars approached each
other, which enabled immediate interaction. This was also very useful
during poster sessions where, much like during real in-person conferences, presenters where standing close to their posters and participants
could come to see the content and comment/ask questions to the presenter (Fig. 2). The same virtual space has also been used during the
Summer School, which was organized by Dr. Till Fr€
omling from the TU
Darmstadt as a satellite online event prior to the conference (August
21–22, 2020) with a focus on characterization methods and modelling
for electroceramics. In this case, the software covered the lectures and all
social interactions, including a “pub quiz” with students and lecturers.
Despite the numerous possibilities of interacting with other conference
participants, the virtual space was only used by about 30–40% participants at once and about 10–15% during the coffee breaks. One reason
might have been the required separate registration and login. Another
reason might be that people, once logged out from the conference platform after a session, might have collected a real coffee, appreciated the

Fig. 3. Submissions per day and accumulated submissions to the Electroceramics
XVII Virtual Conference. The conference started on August 24, while the two
peaks are related to the abstract submission deadline of the initial in-person
event (March 15) and the extended deadline for the online event (June 5).

Fig. 2. Front-page of the main conference platform (above) and live discussion
during one of the poster sessions in the virtual space with avatars (below).
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contribution cancellation rate of 19%, which was mostly motivated by
the lack of the possibility for doing experiments due to lab closure and, to
a smaller extent, to the online conference format. After extension of the
deadline for the online conference, a ﬁnal number of 252 contributions
was reached (145 oral contributions, 28 invited talk, 4 plenary talks, 3
sponsor contributions, as well as 70 poster contributions), which is
comparable to the number of the previous two editions of the Electroceramics conference series. The ﬁnal number of participants was 325,
coming from 41 different countries. The collected registration fees,
together with the support from the JECS Trust [8] and the income from
the sponsors, were thus sufﬁcient to cover all expenses, including poster
prizes, a COVID-19 support fund, and the newly established Electroceramics Young Researcher Award (EYRA). Approximately 39% of the
participants were students, which is about a 7% increase compared to the
previous in-person edition.
The program: The scientiﬁc program was largely following the
format of previous Electroceramics conferences and included plenary,
invited, and contributed talks, as well as poster sessions and the reintroduced panel discussions. Being a predominantly European conference (78% contributions), the time zone difference has not been a big
issue. Nevertheless, to accommodate the 11% contributions from Asia
and 7% from North and South America, oral presentations from Asia have
been arranged for the sessions taking place in the European morning and
presentations from America in the European evening times. Anticipating
that attendance is easier in the early evening than in the very early
morning, the plenary sessions had been scheduled for 2 p.m. German
time, corresponding to 9 p.m. in Tokyo and 8 a.m. in New York. However,
due to the online access of the presentations, all contributions could also
be accessed on-demand at any time for up to 30 days after the conference.
While we were initially reluctant to have all the contributions prerecorded and streamed live, we were very satisﬁed with this format
after the conference. This is similar to having all speakers talking live, but
has the advantage of stable internet connections. It was also easier to
keep the schedule and provided more discussion time as the recorded
videos were mostly slightly shorter than allowed, while it is generally
difﬁcult to stop speakers during live talks. Short instruction sessions with
the scientiﬁc external session chairs prior to the event have been sufﬁcient for the Q&A sessions to run smoothly and the extensively trained
technical session chairs (student assistants from TU Darmstadt sitting in
our “control room”, Fig. 4) could jump in when required. The engagement of the audience in the discussion sessions was also similar to that at
in-person conferences with intensive discussion after some talks and
hardly some questions after others.
Participation in the sessions was comparable to previous face-to-face
conferences with an average of 31 attendees during each oral session.
However, the overall average live attendance of about 120 persons at one
time (corresponding to 37% of registered participants) was probably
lower compared to in-person events. Plenary talks attracted somewhere
between 110 and 150 attendees. Participant feedback was collected
during the ﬁnal panel discussion on the future of online conferencing
and, on an informal level, also during coffee breaks and via email
communication. Unfortunately, statistics of the on-demand video views
were not available to us, but from participants' feedback a good number
of views should be added to the above ﬁgures.
The interactive poster sessions (Fig. 2, below) were well accepted by
the audience and had an average attendance of about 60–90 participants
per session. While some participants exhibited technical difﬁculties with
the browser-based virtual space and the required bandwidth, the majority was able to communicate and attend the sessions much the same as
during an in-person conference. Very well-accepted were also the panel
discussions, which were re-introduced following the example of some
previous Electroceramics conferences. These 1-h-long sessions provided a
round-table-like open discussion between leading experts in selected
ﬁelds, for example “Multidisciplinarity” or “Future trends” in electroceramics, and had an average attendance of 90–110.
Conclusions: In summary, the above records demonstrate that online

Fig. 4. The Electroceramics XVII online control center showing three of the four
session stages, named after famous parks in the city of Darmstadt. Only one of
our student assistants acting as technical session chair during the conference is
visible. The arrangement was compatible with the hygiene regulations at TU
Darmstadt in August 2020.

conferences provide a suitable platform for exchanging scientiﬁc ideas,
comparable to that of in-person conferences. While the lack of personal
contacts and networking is indeed a major drawback, the beneﬁts of
virtual conferencing are considerable as well. In particular, we would like
to emphasize the reduced cost, wider outreach, and strongly reduced
environmental footprint. Although it is not likely that virtual conferences
will completely substitute in-person events in the near future, we
consider them as a worthwhile supplement. The example of the Electroceramics XVII demonstrates that online conferences can deliver a conference experience comparable to that of real conferences even with premature online conferencing software. The ongoing development of the
latter will further improve the online conference experience.
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