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ABSTRACT: Virtual conferences are environment-friendly alternatives to physical conferences. COVID-19 pandemic has increased the
use of virtual conferences. However, they are not without their share of impact on the environment. We assessed the carbon emissions
(CE) of a three day national public health conference with 1474 attendees held in virtual mode and the potential CE saved compared to
the physical mode. The CE of the virtual conference were estimated to be 6.44 Metric Tonne (MT) carbon dioxide (CO,) Equivalent (Eq).
Potential CE that would have resulted from the physical mode of the conference were 355.85 MT CO, Eq which is 55 times higher than
the virtual mode. The live video streaming of the proceedings was the highest contributor to the virtual conference’s overall CE (81.5%). A
digitally sober conference would have emitted 1.27 MT CO, Egq, translating to a CE reduction of 80.3% from the estimated virtual confer-
ence emission. Academic conferences should strive to become carbon neutral by adopting the virtual mode of conferencing, and within
that, digital sobriety should be the policy of action. Policies to motivate the adoption of virtual conferencing and digital sobriety need to be
undertaken at the organizational and individual levels.

KEYWORDS: Environment-friendly, carbon emission, national conference, virtual conference emission

RECEIVED: October 8, 2021. ACCEPTED: March 23, 2022. CORRESPONDING AUTHOR: Ravindra Khaiwal, Department of Community Medicine
and School of Public Health, Postgraduate Institute of Medical Education and Research,
TYPE: Original Research Sector 12, Chandigarh 160012, India. Email: khaiwal@yahoo.com
CARBON EMISSIONS ECOFRIENDLY
(35584 CO,Eq. ) (" 644C0,Eq. )
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e Virtual conferences are environment-friendly alterna- ) o .
e Incentives and policy impetus must be given to promote

tives to physical conferences

.. . . virtual conferences
e Carbon emissions (CE) of a virtual conference were esti-

mated to be 6.44 MT CO, Eq
e Potential CE due to physical mode were estimated 55
times higher (355.85 M'T CO, Eq)

Background
Across the world, scientific conferences and conventions are
being carried out to improve the sharing of knowledge and
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collaboration (Fraser et al., 2017; Raby & Madden, 2021).
Most of these conferences happen in physical mode, which
requires travel and other amenities for the delegates and the
speakers. The cost incurred by such a physical mode of the con-
terence is high, both in the economic and environmental con-
text. The substantial amount of CO, emitted in these
conferences has been documented outside India (Desiere,
2016; Kitamura et al., 2020; Spinellis & Louridas, 2013). The
carbon emission from the travel component of a large confer-
ence was equivalent to the weekly emission of a city (Kléwer
et al., 2020). Virtual mode of conferences and scientific delib-
erations are environment-friendly alternatives to such physical
conferences. Virtual conferences are a critical positive step
toward climate change action (Abbott, 2020; Jordan & Palmer,
2020). COVID-19 pandemic resulted in the restrictions in
movement of people at the internal, national and local levels.
This movement restriction has increased the virtual mode of
meetings, education and scientific deliberations to unprece-
dented levels (Faber, 2021; Jordan & Palmer, 2020).

Multiple modalities and platforms have been utilized for
such virtual meetings and conferences. Organizations and
events worldwide report their carbon emission (CE) and their
commitment towards the environment by offsetting the emis-
sions and endeavoring to be carbon neutral or carbon negative
(Faber, 2021). However, the virtual mode of conferences is not
without its share of impact on the environment. The hardware,
software, servers, data consumed, and networking used pro-
duce a significant carbon footprint. Worldwide it has been
estimated that 3.7% of the total CE is due to digital and infor-
mation technologies (Ferreboeuf, 2019). The virtual confer-
ences which also use these modalities contribute to the carbon
footprint (Faber, 2021). Strategies to reduce carbon emissions
from virtual events are also being discussed worldwide. Digital
sobriety is being proposed as one of the methods to reduce
carbon emissions from virtual events. Digital sobriety mainly
consists of “buying least powerful equipment possible, chang-
ing them as least often possible, and reducing unnecessary
energy-intensive uses” (Ferreboeuf, 2019).

In order to assess the actual environmental impact of the
virtual mode of conferences, it is essential to do a comparative
analysis of the carbon emitted from the virtual conferences and
the potential carbon that would have been emitted from their
physical counterparts.

In the current study an attempt has been made to quantify
and compare the CE from various virtual meetings and confer-
ences with their physical counterparts. The majority of the pre-
vious studies compared the virtual and physical meetings with
a limited scope in duration and participants. Faber et al., in
their framework, formulated to assess the carbon emission of
the virtual conference from the United States of America
(USA) assessed the emissions from the virtual conference and
compared it with its transport component of the physical coun-
terpart. The virtual conference saved 66 times of CE than that
would have emitted from the transportation for the supposedly
physical conference (Faber, 2021). However, the following

limitations were there in their analysis: the conference was
hosting 207 delegates for a single day, 6-hour event, and the
accommodation was not found a necessary emitter in it. All the
delegates attended the conference directly through Zoom as
participants (Faber, 2021).

Hence, the findings cannot be applied to more extensive
and more prolonged conferences where more than 1,000 par-
ticipants attend for 2 to 3 days, requiring accommodation. In
light of this, the CE equations change within the virtual set-
tings and between the virtual and physical modes of confer-
ences. We also found a lacuna in the literature on the
environmental impact of virtual conferences from India. Health
and healthcare-related conferences and meetings should be
aware of their carbon footprints, as the environment is an
essential determinant of health. They need to assess and offset
their CEs. Hence, we conducted the following study to assess
the potential carbon footprints/emissions saved during the
three-day Annual Conference of the Indian Association of
Preventive and Social Medicine (IAPSM) conducted in virtual

mode.

Material and Methods
Study design: Record based, cross-sectional study

Study settings: IAPSMCON-2021 conference. 'The 48th Annual
Conference of the Indian Association of Preventive and Social
Medicine (IAPSMCON, 2021) was held from 19th to 21st
March 2021. Due to the COVID-19 situation, IAPSCOM
2021 was held in virtual mode for the first time. The confer-
ence was hosted by the Department of Community Medicine
and School of Public Health, Postgraduate Institute of Medi-
cal Education & Research (PGIMER), Chandigarh, India.
The total number of registered participants for the conference
was 2046. The registered delegates were given unique login
credentials to attend and participate in various activities of the
conference. The conference was divided into multiple sessions,
with a duration of 1 to 1.5hours per session. The sessions were
conducted virtually through Zoom meetings, in which the dig-
nitaries, organizers and the technical partners were provided
with the link to join as participants. This Zoom meeting was
broadcasted in real-time to the delegates through a dedicated
website. The conference was attended by community medicine
specialists, public health experts and professionals, faculty, stu-
dents, and researchers across India.

Methodology

The name blinded list of the delegates, chairpersons, and
speakers of the IAPSMCON 2021 and their registered place
of work/study was collected from the conference secretariat.
The number of registered delegates who logged into the virtual
conference portal (attendees) was obtained from the technical
partner who assisted in hosting the conference. The total num-
ber of attendees came to be 1,474. A post-conference feedback
survey was conducted among the attendees. The proportion of
probable attendees had the conference been held in physical
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Figure 1. Domains included as areas of carbon emission in physical conference.

mode, and their preferred mode of transport to attend the
physical conference were obtained from the conference feed-
back survey. The response rate of the feedback survey was 15%
(248/1474). This was extrapolated to overall attendees of the
virtual conference. The potential carbon footprint of the sig-
nificant physical conference activities such as transportation,
accommodation, food and certificates was calculated for the
proportion of delegates who would have attended the physical
conference (Figure 1).

Transportation. The CO, Eq, which would have been emitted
due to the traveling by participants for the physical conference,
was estimated based on the proportion of virtual attendees who
would have attended the physical conference. Among the 1,474
delegates who attended the virtual conference from India, 65%
would have also participated in the conference had it been
physical. The potential distance which the attendees had to
travel for attending the conference was calculated as the short-
est distance between the capital city of the state/district and
Chandigarh (Flight Distance and Duration Calculator, n.d.;
Google Maps [WWW Document], n.d.) Then, the two-way
distance was calculated. We considered three modes of trans-
portation for travel by the attendees: Rail, air and road. The
mode of transport was decided based on the state and country
of origin. For the speakers from outside India, we considered
airways as the only means of transport. For the delegates who
hail from states other than Punjab, Haryana and Himachal
Pradesh, the mode of transport was distributed based on the
preference given by the attendees for a potential physical con-
ference. Among them, 65% would have preferred airways as a
mode of transport and 17% preferred railways, while 8% pre-
terred roadways.

Sensitivity analysis was conducted by creating three more
scenarios: (i) all attendees came by railways, (ii) all attendees
came by airways, and (iii) 50% of the attendees came by rail-
ways and 50% came by airways. The capital of the states of
Punjab and Haryana is Chandigarh. The shortest distance
between Shimla (capital of Himachal Pradesh) and Chandigarh
was less than 120kms. Hence, we calculated the distance
between Chandigarh and the district headquarters of the
attendees from these three states and considered roadways as
the mode of transport. A sedan car was assumed to be the vehi-
cle of choice for road travel. Participants from Chandigarh
were excluded from the transport analysis. CEs per km for
these modes and types of transport were obtained for India

(Gajjar & Sheikh, 2015a, 2015b; India GHG Program, 2015).

Accommodation and the conference bhall. As the conference was
held for 3days, we assumed that each attendee would have
stayed for 3 days and two nights. The chairpersons would have
been lodged in a four-star hotel under single occupancy, and
the speakers in the single occupancy rooms of a three-star
hotel. The delegates were assumed to have taken a shared occu-
pancy (two per room) in a two-star hotel. The space necessary
to conduct the conference was calculated under a 4-star hotel.
The CE based on the above assumptions was calculated for the
hotel rooms as well as the supposed conference hall, using an
online tool (Hotel Footprinting Tool [WWW Document],
n.d.). The online tool used in the present study was Hotel
Footprint Tool ("Hotel Footprinting Tool,” n.d.). The tool
helped to calculate the carbon emission of the stays and meet-
ings conducted in the hotels. It uses actual data collected from
around 20,000 hotels from over 500 locations across the world,
which has been obtained from the 2018 data set of the Cornell
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Hotel Sustainability Benchmarking Tool (“Cornell Hotel Sus-
tainability Benchmarking Index — Greenview,” n.d.). The spe-
cific methodology used to calculate the carbon footprint by the
online tool was formulated by the Hotel Carbon Measurement
Initiative (HCMI) (Hotel Carbon Measurement Initiative
[HCMI] [WWW Document] (n.d.)). HCMI factors in the
electricity used for the activities carried out in the conference
hall while calculating its CE. The HCMI is the commonly
used method by the hotel industry in order to calculate the
carbon emissions per guest night or area of meeting space. This
HCMI based assessment of carbon emission assists in making
the data and calculations employed are uniform as well as com-
parable across the locations and hotels.

Food. CE from the food served at the conference was calcu-
lated by formulating three meals and two snacks per day. Menu
for each meal and snacks were formulated, and the CE of each
meal was calculated using an online tool (Food carbon foot-
print calculator -My Emissions [WWW Document], n.d.).
The three-day potential CE from the food per participant was
calculated, and the data were extrapolated to the probable
number of physical conference attendees. The online tool used
in the present study was “My Emissions.” It has a built-in food
emission database, which is updated based on the data from
“life cycle assessments” of various food items. Specific carbon
emission values for each food during the main stages of its life
cycle are used for calculating overall emissions. The four main
stages of the food’ life cycle included in the “My Emission”
calculation are farming, processing, packaging and transporta-
tion, which includes raw material as well as the finished

product to the final consumer (Our Data — My Emissions

[WWW Document], n.d.).

Certificates. The certificates for the delegates, speakers, chair-
persons and presenters at the conference were included to cal-
culate CEs.

The areas which contribute toward the carbon emission in
virtual conferences are depicted in Figure 2.

Virtual platform. The conference was conducted in a hybrid
virtual method, that is, the sessions were conducted in the
Zoom platform with speakers, chairpersons, organizers and the
technical partner as the participants in the platform. At the
same time, the delegates visualized this meeting as a broadcast
through the technical partner’ website. Hence, we calculated
the CE of the IT platform used in the virtual conference under
the following heads: Streaming of the conference by the dele-
gates, Zoom meeting usage by the speakers, chairpersons,
organizers, and the technical partner, server usage at the Zoom
data center, Emails sent to the delegates and dignitaries, Page
views of the website hosting the conference, computers used by
the attendees for the virtual conference. Each session had an
average of 15 participants in the Zoom platform. The CE for
visiting the conference website page was calculated by assum-
ing that each delegate would have visited 12 tabs available in
the conference website at least once during the entire confer-
ence and logged out and reloaded the pages during the confer-
ence breaks. Hence, a delegate would have done an average of
21-page visits during three days of the conference (What's the
Carbon Footprint of Your Website? | Climate Protection |
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RESET.org [WWW Document], n.d.). The CE of the server
were calculated using the formula (1), (Faber, 2021)

E, *S*Ws.H, (1)

Where Ee is the electricity emissions (kg CO,-eq/kWh), S is
the number of servers (assumed to be one), Ws is the power
rating of servers (kW/server), and Hc is the total conference
duration (hour)

The average CE of electricity in India was obtained from
the central audit report of the Power ministry (Bhawan &
Puram, 2018). Although Zoom servers are located in India, the
CE data for the same could not be found from the literature
search. Hence we used the data available from the USA (Faber,
2021). The devices used for attending the conference was
obtained from the conference feedback received through email
from the participants. Among the ones responded, more than
90% of the participants used either laptops (59%) or smart-
phones (34%) to watch the conference proceedings. Hence
these two devices were taken to estimate the device CO, emis-
sions for analysis. The average of the CE emission reported by
the laptop brands used by the delegates for attending the con-
ference was calculated, and the total CE emission from the
laptops was assessed.

Among the smartphones, only one of the brands published
the CE per smartphone by Life cycle analysis (LCA). Hence,
this data was used for other smartphones as well. Since we did
not have data on the models of that brand used by the attend-
ees, we took the average CE of India’s top three selling models
of that brand (Environment - Apple [WWW Document],
n.d.; The Most Popular iPhones — 2020,” n.d.). The CEs of
these devices were obtained based on their LCAs (Faber, 2021).
The average lifetime of the laptops was taken to be 4years
(Faber, 2021) and mobile phones in India were taken to be
6years (Life of a Mobile Phone in India [WWW Document],
n.d.; “New Uses for Old Phones: Upcycling the Rotary Dial
Phone in the Age of the Smartphone — OCAD University
Open Research Repository [WWW Document], n.d.). The
average usage of laptops and smartphones per day was assumed
to be 2 hours and 3 hours (Faber, 2021; MBiT index 2021 |
Nokia [WWW Document], n.d.), respectively. The median
duration of the conference attended by the laptop and smart-
phone users was found to be 8 hours and 9 hours, respectively,
from the feedback. The CE share of those devices during the
conference period was calculated based on equation (2) (Faber,

2021).
P *E_*Hc/(Y*36525*H,) )

where Pr is the number of participants which equals the num-
ber of devices used (laptop or smartphone), Ec is the devise
emissions in kg CO2-eq/devise), He is the median duration of
the conference attended by a delegate in hours, Y is the years of

the useful life of the laptop/smartphone, Fd is the daily hours
of laptop/smartphone use.

CE happened due to the virtual systems and data usage
during the conference was calculated for activities such as
streaming and watching the conference proceedings virtually,
(Obringer et al., 2021) emails sent to delegates, speakers,
chairpersons, and presenters, (Infographic: The Carbon
Footprint of the Internet | ClimateCare [ WWW Document],

n.d.) e-certificates generated and downloaded, virtually.

Data analysis

Data collation and analysis were done using MS Excel. The
potential CE from various activities was calculated for the
physical and virtual modes of the conference. The cumulative
CE of the physical and virtual conference was calculated and
compared. Sensitivity analysis was done for the scenarios men-
tioned earlier, with varying proportions of attendees choosing
different transport modes.

Ethical consideration

Since it was a record-based, anonymized secondary data
obtained from the conference registry, an exemption from the
ethical review was obtained from the Institute Ethics
Comnmittee, Postgraduate institute of medical education and
research, Chandigarh.

Results

The CE of the virtual conference, IAPSMCON 2021, was
calculated to be 1.934 to 6.442 MT CO, Eq, depending on
the quality of the video in which the delegates streamed the
conference, that is, High definition (HD) or Standard
Definition (SD), and whether the speakers and dignitaries
kept the video switched on or off in the Zoom during the
proceedings. (Table 1 and Supplemental Appendix 1). The
per capita emission of attendees of the virtual conference
ranged from 0.001 to 0.004 MT CO, Eq.

During the conference, the majority of the CE was from the
streaming of the proceedings by the delegates and dignitaries
(81.53%), followed by the devise usage (15.21%).

The potential CE, if the conference was held physically, was
355.843 MT CO, Eq (Table 2 and Supplemental Appendices
2 and 3).The potential per capita emission among the probable
958 delegates who would have attended the physical confer-
ence was 0.371 MT CO, Eq.

The majority of the potential CE from the physical mode
conference would have been generated by the transport activity
which the delegates would have undertaken to attend the con-
ference (72.74%). The second and third most contributors
toward CE would have been the accommodation required for
the attendees (17.88%) and the food served during the confer-
ence (9.37%) (Figures 3).
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Table 1. Carbon Emission under various aspects during the virtual mode.

EMISSION HEADS

SCENARIO 1: HD STREAMING AND VIDEO
SWITCHED ON DURING THE VC (CO, EQ MT)

SCENARIO 2: SD STREAMING AND VIDEO
SWITCHED OFF DURING THE VC (CO, EQ MT)

Video Streaming 5.252
Emails 0.051
E certificates 0.003
Website Page Views 0.143
Device usage 0.980
Zoom server usage 0.013
Total 6.442
Per capita emission 0.004

VC =video conferencing.
Table 2. Potential CE under various aspects during the physical
conference.

EMISSION HEADS PHYSICAL MODE (CO, EQ MT)

Transport 258.851
Accommodation 63.630
Certificates 0.015
Food 33.348
Total 355.843
Per capita emission 0.371

The Potential CE saved during the IAPSMCON 2021 by
adopting the virtual mode was 349.401 to 353.909 MT CO,
Eq (Figures 4)

Discussion

It has been reported that the global event industry constitutes
more than 10% of the global CO, emission, which warrants
greater attention from the environmental protection point of
view (Tao et al., 2021). Scientific conferences are a significant
source of carbon emitter (Raby & Madden, 2021; Wortzel
et al., 2021). Virtual mode of conferences is being ushered in
as a potential solution for reducing the environmental impact
(Duane et al., 2021; Roberts & Godlee, 2007; van Ewijk &
Hoekman, 2021).

Potential CE that would have resulted from the physical
version of IJAPSMCON 2021 was 355.85 MT CO, Eq. The
per capita CE for a year in India is 2.7 MT CO, Eq. (The
Carbon Brief Profile: India [WWW Document], n.d.), while
the potential per capita emission in IAPSMCON 2021 was
0.35 MT CO, Eq. The three-day physical conference consti-
tuted 13.8% of the total CE of the attendees, which they would
have contributed during the whole year. On the other hand, the
total CE of the virtual IAPSMCON 2021 was assessed to be

0.744
0.051
0.003
0.143
0.980
0.013
1.934
0.001

0.004%

Figure 3. Potential proportion of CE from various activities of the
physical conference: IAPSMCON 2021.

6.44 MT CO, Eq, which came to be less than the CE of three
Indians in a year. A digitally sober conference would have fur-
ther reduced the CE of the conference to even lower than that
of the single person’ CE per year in India.

The liberal estimate in our analysis found that the physical
mode of the conference would have emitted 55 times higher
CO, Eq than virtual conference (355.84 MT CO, Eq vs. 6.44
MT CO, Eq). Raby et al. reported a 200 times reduction in the
CE due to the Association for the Study of Animal Behaviour
(ASAB) conference in virtual mode (Raby & Madden, 2021).
In their analysis from the Air Miner’ conference from the
United States of America (USA), Faber et al. estimated 66
times CE savings from the virtual mode of proceedings (Faber,
2021). The potential per capita emission from the physical
mode of our conference was 0.37 M'T CO, Eq, which is lower
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than the one reported for an academic conference in Europe
(0.57 MT CO, Eq) (Neugebauer et al., 2020). Transportation
of the delegates to attend the conference was the single most
contributor toward the CE in our study, similar to the findings
from existing literature (Kitamura et al., 2020; Neugebauer
et al., 2020; Roberts & Godlee, 2007). The potential travel-
related per capita emission was found to be 0.27 M'T CO, Eq
in our study, which is almost half that of reported from the
14th Congtress of the European Association of Agricultural
Economists (0.5 MT CO, Eq), annual meetings of the
Societies for Pediatric Urology (0.6 MT CO, Eq) and ASAB
(0.6 MT CO, Eq) (Desiere, 2016; Milford et al., 2020; Raby &
Madden, 2021).

Van Ewijk et al. reported a travel-related per capita emission
three times higher than our estimates, based on their analysis of
three conferences from the USA, UK and South Korea (van
Ewijk & Hoekman, 2021). Global average travel-related emis-
sions for presenting a paper at conferences was estimated to be
0.8 MT CO, Eq. (Spinellis & Louridas, 2013). Wortzel et al.
also assessed the travel related per capita CO, emission to be in
the range of 1.19 to 1.61 MT CO, Eq for attending the
American Psychiatric Association (APA) annual meets held in
the USA (Wortzel et al., 2021). At the same time, the Fall
Meeting of the American Geophysical Union reported 3MT
CO, Eq per capita for travel (Klower et al., 2020). The varied
emission between the existing literature and our study might
be due to differential methodology applied such as state-wise

distance, and preferred mode of transport of the potential
physical conference attendee was obtained in our study.
Additionally, the emission factor for various modes of transport
also varies between the countries. Certain conferences in the
European countries coincide with the holidays of the attendee
such that the carbon emission of the travel component was
supposed to happen with or without the conference at that
time. However, such practices are not prevalent in India, where
the conference analyzed in the present study happened. Apart
from the environmental advantages, virtual conference reduces
the inequality posed by the physical conferences, for research-
ers worldwide in accessing the International conferences (Raby
& Madden, 2021) (Table 3).

There was an overall reduction in the CE by about 250 mil-
lion MT worldwide. However, the CE from the digital tech-
nologies increased by 450 MT since 2013 (Ferreboeuf, 2019).
The need to assess the sector-wise contribution of the digital
technologies is the need of the hour to ascertain their net
impact. The CE reduction from the virtual conference should
be prioritized, as the already rising digital carbon footprint, 8%
annually (Itten et al., 2020) will only be further pushed up by
the greater switch from physical to virtual mode of meetings
and conferences. Though the virtual conferences significantly
reduce the CE relative to physical mode, there is high scope for
reducing the CE of the virtual systems. The reduction can be
achieved by adopting digital sobriety as a policy in virtual con-
ferences and meetings. Digital sobriety can be taken up at the
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Table 3. Carbon emission of various conferences held across the world.

AUTHOR (YEAR OF PUBLICATION) COUNTRY

CARBON EMISSION TOTAL  CARBON EMISSION PER

CAPITA MT CO, EQ (PHYSICAL)

MT CO, EQ (PHYSICAL)

Neugebauer et al. (2020) Germany 455 0.57
Raby and Madden (2021)* UK 234.7 (Physical) -
1.1 (Virtual)

Desiere* Slovenia 248-322
Milford* USA, Canada, and Czech Republic - 0.31-0.93
van Ewijk* USA 955 1.5

UK 755 1.3

South Korea 722 1.8
Wortzel et al. (2021) USA 19,819-21,456 1.19-1.61

*Travel related carbon emission only.

organizational as well as the individual level. The live video
streaming of the conference was the highest contributor towards
the overall CE during the IAPSMCON 2021 (81.5%). The
conference was streamed to the delegates, who formed the
majority, and the session dignitaries participated through video
conferencing (VC). However, exclusively using the VC plat-
forms instead of streaming the conference to the delegates will
reduce the CE by a range of 94 to 283 g (21.4%-64.3%) of CO,
Eq emitted per hour per delegate during the conference (Faber,
2021). Such a modification would have reduced the CE emis-
sion in the IASPMCON 2021 by about 48%. Even within the
VC, turther CE reduction can be achieved by switching off the
VC’s self-videos by the attendees during the conference. It
would reduce the carbon emission by about 151¢g of CO, Eq
per hour (96%) (Faber, 2021). Thus, if the virtual conference is
conducted through VC wherein the delegates switch off their
self-video and stream in SD, then a CE reduction of 98.6% can
be achieved. This will have a considerable impact on the CE
reduction from the global event industry, which is responsible
for one-tenth of the global CO, emission (Tao et al., 2021).
The organizers must intimate the above high-impact yet sim-
ple measures to the attendees to reduce their CE.

In general, health care conferences should acknowledge the
role of the environment in health. The organizers should strive
to conduct a carbon-neutral conference by preventing, mitigat-
ing, or offsetting the CE from various activities and materials
consumed in the conference. Based on the digital sobriety
action the delegates have undertaken, the green points can be
awarded to them in their conference certification, which may
be a motivating factor at the individual level.

The healthcare conference reports must have a section allo-
cated towards the event’s environmental impact and potential
measures which were/are undertaken to make it a sustainable
event. Sponsoring agencies for the conferences, especially pub-
lic research bodies such as the councils of medical research, sci-
ence and technology departments, may adopt a policy decision

requiring the conference organizers to submit a self-assessed
carbon impact assessment report for accessing the funds.
Academic and research agencies may also earmark a specific
proportion of funds for virtual and hybrid conferences in a
given financial year. Certifying a conference as carbon neutral
(PAS 2060 The ideal standard for carbon neutrality, n.d.) by
adhering to the standards must be looked at the planning stage
of the conference itself. The first step is to measure the poten-
tial carbon emission from the conference’s activities, followed
by adopting steps to reduce the CE by mitigation strategies
and offsetting the unavoidable CE from the event (Kunzli
et al., 2013; PAS 2060 The ideal standard for carbon neutrality,
n.d.). As a final step, the carbon neutrality shall be verified by
self-validation and by a third party, who are the agencies
accredited to certify (R4S 2060 The ideal standard for carbon
neutrality, n.d.).

The downside of full-scale virtual meets is the lack of per-
sonal touch and social relationships during the physical confer-
ences. Considering the multiple advantages of virtual
conferences and the new normal post-COVID-19 pandemic,
it will be prudent to strike a balance between virtual and physi-
cal modes of conferences in the long run. Following modalities
can be worked out: (a) hybrid conferences wherein multiple
physical nodes, preferably located in their state capitals, for the
delegates to assemble in person, and these nodes are connected
nationally with the organization hosting the conference, (b)
conducting the physical and virtual conferences alternatively
(Bousema et al., 2020; Wortzel et al., 2021) (c) one hub and
node model, and (d) Multilateral Hub and Node (Fraser et al.,
2017).

Study Limitations: The response rate among the registrants,
which was used to provide data and assumptions to estimate
the potential CE has the conference been held physically, was
low. No data was collected on the stay preferences and food
preferences of the registrants if they had attended the physical

conference. Data on the carbon emission of the food consumed
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by the virtual attendees from their home/workplace was not
factored in. In future conferences, efforts must be made to col-
lect the above data from all the registrants to improve the accu-
racy of CE estimations from such activities. We could not get
the model of the device used by the attendees for attending the
virtual conference, which could have provided a more accurate
CE of the device. Our findings could be improved in the future
by collecting the information on the probable model of the
device used, preferred quality of watching the proceedings
(HD vs. SD), amount of time spent using laptops and smart-
phones per day and the average years of usage of the devices,
from all the registered participants, during the registration pro-
cess. It will help us to conduct the preliminary assessment of
the potential carbon emission expected from the virtual confer-
ence. It will enable the organizers to devise the CE reduction
strategies, which can be shared with the registrants before the
beginning of the conference, and carbon offsetting actions that
the event organizers can implement.

Conclusion

Climate change is a global phenomenon, and each sector needs
to reduce its carbon emission. Public health conferences con-
ducted in virtual mode drastically reduced carbon emission
compared to the physical conference. Healthcare academic con-
ferences in India and worldwide should strive to become carbon
neutral by adopting the virtual mode of conferencing. Within
that, digital sobriety should be the policy of action. Measures
and policies to motivate the adoption of virtual conferencing
and digital sobriety must be undertaken. Further research on
the satisfaction levels of the delegates in terms of knowledge
received, networking made, and collaboration achieved, and
social relationships established/maintained in the virtual con-
terences must be compared with that of the physical conference
to assess the impact of virtual mode on other facets.
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