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International conferences are an important component of the professional calendar of scientists and practitioners in many fields, and are valued as opportunities to establish, create and foster networks, wellbeing and knowledge. The 2020 global pandemic, in prohibiting large gatherings and travel, has provided an opportunity to test the feasibility and implications of a shift from in-person to online conference formats. Avoiding international travel and associated bureaucracy, time and expense could overcome many of the historic injustices preventing many from participating in and benefiting from international conferences, and also avoid the emissions associated with international air travel. However, prior to 2020, there has been resistance to moving these events online because of the perception that the value of conferences cannot be cultivated online. Here, we use the example of the 6th International Marine Conservation Congress (IMCC6), which moved online in response to the COVID-19 pandemic, to explore participants’ perceptions and experiences of an online conference and the potential effects on access and inclusion. Our results show that moving online substantially increased the accessibility of the conference for those who would be unable to attend an in-person event for financial or personal reasons. Results also indicate that the online experience was able to recreate some of the benefits of in-person events, and that many participants are interested in attending online or virtual events in the future. However, the degree of enjoyment experienced or perceived ‘value’ likely relates to the frame of reference of the individual participant and a commitment to actively engage in the program. Reflecting on the success of IMCC6, we conclude that holding international conferences online, or at least including an online element as part of a ‘hybrid’ model, is a significant improvement in the capacity of conferences to meet the moral imperatives of the conservation community by addressing the climate crisis and some of the systemic injustices within the field.
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INTRODUCTION

The global COVID-19 pandemic has pushed much of professional life online in 2020. This includes the usual outlets for networking, knowledge production and exchange such as international conferences, which are highly valued by the scientific community and other communities of practice (Oester et al., 2017). The exchanges facilitated by international conferences where participants convene in a single destination are recognized as important for professional development, wellbeing, and advancing knowledge (Fraser et al., 2017; Edelheim et al., 2018; Timperley et al., 2020). Furthermore, international conferences have become big business, supporting tourism and local communities (Biletska, 2011; Rogerson, 2015). Despite the importance of these events, they are not without controversy and are commonly criticized as being unsustainable and exclusive (Holden et al., 2017; Hook, 2018; Arend and Bruijns, 2019; Jäckle, 2019; Timperley et al., 2020). Moving international conferences, or an element of international conferences, online has been raised as the solution to these concerns. However, there has been a reluctance to change format due to concerns over being able to create the value of in-person formats, much of which arises from informal networking opportunities outside of the formal conference program (Oester et al., 2017). COVID-19 has pushed all events online out of necessity. This, coupled with the global goodwill of a world in ‘lockdown’ (Morgan, 2020), has provided an opportunity to understand the significance of moving a conference online when considered through the lenses of equity, justice and sustainability for the post-pandemic world (Niner et al., 2020).


Issues of Equity and Justice


Access to Funding

International conferences are exclusive events due to high registration fees and required travel expenses. Registration fees often reflect the high cost of hosting an in-person event, as the costs associated with venue hire, catering and administration of large events are not insignificant (e.g., McKeown, 2017). Whilst many international conferences offer tiered registration fees to account for the potential income of a delegate via proxies such as career stage (i.e., student status) or location (e.g., low income country), without financial support, registration plus the other costs required to attend and participate are frequently prohibitive (Fullick, 2016; Arend and Bruijns, 2019). Funding for attendance has also been shown to be dependent on career-stage, professional role and sector (Timperley et al., 2020). For example, those in early career positions may be fortunate and have access to funds as part of their training programs, but this is more common for students with strong institutional support (Lundy, 2016; Timperley et al., 2020). It is recognized that in academia, in the early years post-Ph.D., it is increasingly challenging to obtain funds for conference attendance. This is attributed to the lack of ownership of funds, which are often awarded to more senior colleagues and also a higher proportion of teaching commitments and therefore fewer funds (and hours) allocated to research communication (Timperley et al., 2020).

International conferences are also inaccessible to many outside of academia, such as those based in government, industry, NGOs or community groups. While the coproduction of knowledge with both users and scientists is increasingly valued (Gross and Fleming, 2011; Edelheim et al., 2018), attendance of practitioners is often limited by institutional support for the necessary financial and time commitments that accompany in-person attendance (Timperley et al., 2020).

Funding to support attendance is often limited and highly competitive; personal experience of the authors has highlighted that fundraising for the purposes of travel grants is challenging with funding for more ‘visible’ purposes more popular (Niner et al., 2020). Even when available, travel grant programs and reduced registration fees do not necessarily cover the costs of attendance. Given the degree that the location of a conference determines who can attend (Arend and Bruijns, 2019), it is unlikely that financial support will be sufficient to address the overarching issue of equity in access for international conferences.



Systemic Barriers

Systemic barriers, such as those restricting equal participation on the basis of gender or ethnicity also reinforce those posed by access to funding. Gendered barriers to equality in academia have been well-documented. For example, Timperley et al. (2020) in their analysis of gender and ethnic inequality in early career conference attendance describe how women are excluded from conferences. Their findings support established understanding that women are less likely to be keynote (plenary) speakers (Walters, 2018) and are less likely to actively participate (Jones et al., 2014; Eden, 2016; Hinsley et al., 2017). The authors describe how these issues combine with wider inequalities faced by women, such as managing childcare and maintaining perceptions of professionalism, and also harassment in the field (Macdonald, 2020) and at conferences (Henderson, 2015; Mair and Frew, 2018; Sapiro and Campbell, 2018; Jackson, 2019; Timperley et al., 2020).

Similarly, systemic issues restricting participation are also experienced by underrepresented groups. These relate to the culture of ‘Othering,’ described as inherent to international conferences (Dervin, 2012), whereby perceived differences in social identities influence how a group or individual is treated and can lead to an unwelcoming environment in the context of a conference (King et al., 2018). This is signaled through a lack of representation of both women and people of color in visible and important roles, such as keynote speakers (Mukandi, 2017; King et al., 2018). Further cues of a lack of belonging signaling otherness reported at conferences include the use of gendered language, aggressive questioning, or a higher degree of audience distraction when women and people of color are presenting, and a propensity for men to take more time when giving a presentation or asking a question (King et al., 2018). Cumulatively, these cultures undermine aims of diverse participation in science and draw lines of who and what behavior are expected, valued, and welcome at a conference and its associated community of practice (Henderson, 2015; King et al., 2018; Timperley et al., 2020).



Issues of Sustainability

Sustainability is a particular concern for conferences serving the environmental science and practice community, as much of the work presented is centered around how to protect and ensure the long-term health of natural systems and the services they provide for society (MEA, 2005). There are examples of conferences moving toward “plastic free” (Sinclair et al., 2019) status, providing sustainable food options and comprehensive waste plans (Sarabipour et al., 2020). The carbon emissions associated with the international travel of participants to a single destination are more difficult to address. This is a particular issue for organizations and conferences in the environmental sector, where these groups have made a commitment to addressing climate change as one of the biggest threats to the healthy functioning of our natural world and the planet (Harley et al., 2006; Thuiller, 2007).

In recognition of the direct contribution of traditional in-person conference formats to carbon emissions from international travel, carbon offsetting (Holden et al., 2017) has become synonymous with aims of climate ‘neutrality.’ Carbon offsetting describes an exchange, whereby an organization, individuals or conferences organizers financially contribute to a scheme that is projected to either remove atmospheric carbon dioxide or achieve additional reduction activity that equals the emissions under question. However, carbon offsetting is often described as greenwashing (Hyams and Fawcett, 2013), whereby the moral boundaries of a damaging activity are eroded by framing it as an exchange (Ives and Bekessy, 2015). Further criticism relates to the technicalities and ethics of offsetting, commonly relating to legitimacy of measuring and accounting carbon reductions and the inequities and injustices of global trading (Hyams and Fawcett, 2013). Most significantly for conference organizers and delegates, however, is the carbon management hierarchy. This hierarchy dictates how offsetting should be appropriately applied and stipulates that the use of offsets should only be considered as a tool of last resort after all options to avoid and minimize emissions have been taken (Hyams and Fawcett, 2013). This hierarchy recognizes the huge uncertainties of emissions reduction or carbon drawdown and the significance of the risks posed by climate change. Moving online does not remove all carbon emissions, as demonstrated by projections for Internet-related emissions to grow in excess of the aviation industry (Boston Consulting Group, 2012; Malmodin and Lundén, 2018). However, avoiding emissions by not flying means that online conferences meet the demands of the carbon management hierarchy.


Is Moving Online the Solution?

Prior to the pandemic, there have been calls for international conferences to provide online access to address issues of access and sustainability (Welch et al., 2010; Fraser et al., 2017). There has historically been a resistance to these calls, largely on the premise that recreating the true value of these events was challenged by moving online (Oester et al., 2017) and also by the technological challenges of creating a seamless hybrid online/in-person event. Furthermore, the authors’ experience of seeking to support remote attendance while organizing several international conferences prior to 2020, found the funding landscape for options, such as hub conference models, sparse. Moving online, as required in response to the COVID-19 global pandemic, offers an opportunity to reduce or remove the cost of participation through lower registration fees, and no requirement to travel. However, it is not a panacea for the myriad injustices posed by international conferences.

The issue of access remains when you move online. Whilst the financial burden may be removed, access to the infrastructure and technology necessary for online participation is known to be unequal across society. Many delegates will have adequate access to the infrastructure and technology that supports active participation. However, groups that have been historically and continue to be structurally marginalized, particularly those from low-income countries, are likely to disproportionately experience the digital divide (Niner et al., 2020). Inequities in access to the Internet or technology are mitigated for those associated with governmental, higher education, and some private institutions. Where access to these facilities is restricted, such as during the COVID-19 ‘lockdowns’, or unavailable, such as for those not associated with such institutions and based in rural locations, users rely on in-home or mobile Internet and home-based technology.

Other challenges of shifting large networking events online include the creation of similar cues and norms for communication that are commonly described as essential for the full value of in-person events (Erickson et al., 2011). Often, the informal elements of in-person conferences, such as spontaneous connections occurring in a coffee break or over a meal, are reported as being the most valued output of an event (Gross and Fleming, 2011; Edelheim et al., 2018). This informal communication is traditionally reliant on physical proximity, which supports ‘chance encounters’, interpretation of body language and also a more visible demonstration of interpersonal relationships of several people in a group (Fish et al., 1993). All of this provides situational information that supports professional networking and the development of knowledge fueled by discussions across disciplines, experiences and geographies. This proximity is challenged by remote participation where many of these cues remain invisible or less easily detected (Fish et al., 1993; Erickson et al., 2011) and is described as leading to a degradation of politeness in communication (Hardaker, 2010). If not addressed during conference organization, these issues could exacerbate existing barriers to participation through unintended exclusion or through tendencies for nepotism toward familiar people and networks that they already know and trust, perhaps those developed and nurtured through previous international conferences.

Moving online will not solve the challenges set by aims of environmental sustainability or equity. However, a change in format addresses many of the fundamental injustices posed by the need to travel internationally to a single destination. The global pandemic in 2020 has pushed many events online, and the goodwill toward virtual opportunities to connect with the wider world whilst travel-restricted has been documented (Morgan, 2020). This goodwill is also evidence of the demand for international networking events. 2020 may be the first time many are able to participate in an international conference purely because it is online. However, for those that have historically been able to attend, the perceived or real diminished value of online formats may lead to a rebound back to business-as-usual, destination in-person conferences post pandemic.

Here, we consider the Sixth International Marine Conservation Congress (IMCC6) as a case study to explore the experiences of an online international conference. We specifically explore what effect moving this conference online had in increasing the accessibility of the event and the experiences of conference participants. As a growing area of interest for the field of knowledge exchange and production this case study provides a snapshot on which future reviews and research can build to consider how international conferences in the future might learn from the lessons of the online transition forced by COVID-19.



MATERIALS AND METHODS


Case Study and Background: The International Marine Conservation Congress

The International Marine Conservation Congress (IMCC) is a biennial meeting hosted by the Society for Conservation Biology Marine Section (SCB Marine), a professional society serving the marine conservation community. Prior to 2020 IMCC has been held in Washington, DC, United States; Victoria, Canada; Glasgow, Scotland; St John’s, Canada; Kuching, Malaysia. IMCC6 was planned to be held in Kiel, Germany but in response to the global COVID-19 pandemic, it was held online over the 17–28th August 2020.

SCB Marine has recognized the inequities in participation and access to IMCCs and in 2016 introduced a code of conduct for the meeting (Favaro et al., 2016), and employed a ‘safety officer’ to ensure adherence to the code of conduct and to mediate any conflict. Additionally, to support the findings of Sardelis and Drew (2016) they incentivized female leadership with preferential fees to encourage increased female representation and participation. SCB Marine like many other organizations, rotates the country and region hosting each event. In theory this changes or shares the accessibility of IMCC, where proximity and the cost of travel is a known barrier to participation. However, 2020 is the first time that remote access to IMCC has been made available.



Data Collection and Analysis

The data analyzed were collected via several methods. Participants (n = 1103) of IMCC6 and those that submitted an abstract to participate in IMCC6 in Kiel but did not participate in IMCC6 online (n = 252) were invited to complete a survey about their experiences of IMCC6 online. The survey included open and closed-ended questions on delegate demographics, career level, experiences of conference attendance and that relating to IMCC6 (see Supplementary Information for full survey). Prior to circulation on the final day of the conference, the survey was piloted with a number of participants to refine the flow and clarity of questions. The survey was open for 22 days, and in total 329 people completed the survey representing a return rate of 25 percent.

Survey data was supplemented by anonymized data from the IMCC6 abstract submission and registration platform, the hosting platform and application for IMCC6 and Twitter. This included the number and type (e.g., poster, talk, speed talk) of presentation and the patterns of engagement in the conference. Limited data was available relating to the attendance and experience of previous IMCCs. This is restricted to high level numbers relating to the demographics and overall attendance gathered at the point of registration. Where this information is available this has been included.

For open-ended survey questions, responses were analyzed using N-Vivo (QSR International Pty Ltd., 2018). Response text was uploaded into N-Vivo and then coded inductively to explore the themes present in survey answers. These themes and coded text were then reanalyzed and refined to reduce or remove overlap.

All data was collected, anonymized, analyzed, and stored securely in accordance with the ethics approval obtained from the University of Plymouth.



RESULTS


IMCC6 Attendance and Survey Responses

A total of 1103 people registered for IMCC6, a significant increase from previous registration numbers for IMCCs. IMCC3 in Glasgow, Scotland had 769 delegates. IMCC4 in St. Johns, Newfoundland had 638 delegates (Oester et al., 2017) from 53 countries. IMCC5 in Kuching, Malaysia had 635 delegates from 56 countries. For IMCC6, the registered delegates were also more geographically diverse, from 77 countries, with the largest number of delegates from the USA (23.6%).

Registration for IMCC6 followed a tiered pricing structure, with suggested amounts determined by career stage and the income of the country of residence, following the World Bank classifications (World Bank, 2019) and the United Nations Educational, Scientific and Cultural Organisation (UNESCO) list of Small Island Developing States (UNESCO, 2017). The €10 option, suggested for delegates from middle-income countries, small island states, and for students, was chosen most often (37.2%), followed by the €25 option (33.8%), which was suggested for delegates from high-income countries (Table 1).


TABLE 1. Registrations for IMCC6 by price bracket and the indicative description for each bracket.

[image: Table 1]The survey received 329 responses, representing 25% of potential respondents which included those that submitted an abstract to attend in Kiel but selected not to participate when IMCC6 moved online. Of those that responded, 93.3% attended IMCC6 online and 6.7% did not attend. Respondents were from 49 countries, with the largest number from the USA (21%), followed by the United Kingdom (10.6%), and South Africa (7.6%). 70.5% of survey respondents identified as women and 26.7% identified as men, with 2.7% preferring to self-describe or not to say.

The majority of respondents were employed full-time (51.8%), with 30.2% currently students. Most respondents were PhD students (23.4%), early career (23.4%; defined as up to five years since graduation), or mid-career (21.3%), with 11.9% of respondents identifying as senior, 10.3% as Masters students, and 5.2% as undergraduate students (Figure 1). 41.9% of respondents were employed in academia, followed by 25.3% in non-governmental organisations (NGOs), 13.2% in government, 12.4% in education, and 2.2% in business (Figure 2). The majority of IMCC6 attendees did not present, with speakers and session/workshop/focus group chairs representing 40% of the total attendees. Of the survey respondents, 48.8% attended but did not present and 4.9% did not attend. 26.1% of respondents had attended an IMCC previously. 51.1% had not attended an IMCC but had attended a different international conference previously, and for 22.8%, IMCC6 was their first international conference.


[image: image]

FIGURE 1. Distribution of survey respondents by career stage and the World Bank definition for the income of the country of residence (World Bank, 2019).
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FIGURE 2. Distribution of survey respondents by career sector and the World Bank definitions for the income of the country of residence (World Bank, 2019).




Modes of Attendance

60.6% of survey respondents submitted an abstract for a session, talk, poster, workshop, or focus group. Almost all respondents (96.9%) indicated that they would prefer to present in English, with the remaining respondents indicating Spanish, French, and Portuguese as preferred languages. The majority of survey respondents (70.3%) had not intended to attend IMCC6 in Kiel, Germany. The majority of respondents (81.2%) who did submit an abstract, submitted before March 2020 with the intention of attending in Kiel. Of those who had submitted before March 2020, 252 authors withdrew their abstracts when the conference was moved online, and 66.2% of those who withdrew attended the online conference. Of those who did not submit an abstract for the in-person conference, 28.8% indicated that the cost of travel was why they did not submit, with cost of registration indicated by 20.3%.

The main mode of transportation for those who had planned on attending IMCC6 in Kiel was plane (77.2%), followed by the train (14.6%). 30.6% of respondents had applied for a grant to attend in-person, and 17% were concerned about visa requirements.

Almost all respondents used the desktop app (56.6%) and/or the mobile app (42.4%) to access IMCC6. Three respondents indicated that they dialed in via telephone (0.6%). The majority of respondents (59.2%) did not experience any technical problems when accessing and engaging in IMCC6. Of those who did have issues, access to WiFi and mobile data was the largest issue (Figure 3; 35.8%), followed by browsers not functioning (Figure 3; 19.2%).
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FIGURE 3. Reported access issues for survey respondents (respondents could choose multiple options), and the World Bank definitions for the income of the country of residence (World Bank, 2019) for the respondents.


Most respondents had a strong (48.7%) or good (39.5%) internet connection, allowing them to follow talks and engage with limited problems. 11.4% of respondents indicated that their internet was patchy, meaning it was difficult to follow talks and to engage at times.



The Online Experience

Overall, respondents had a positive (51.3%) or extremely positive (33%) experience and felt that IMCC6 was better (52.6%) or much better (24.8%) than expected (Figure 4). Respondents indicated that the most useful parts of the conference were the formal program (47.5%), the conference app community (23.8%), and the focus groups & workshops (18.8%). The majority of respondents (72.1%) were able to form professional connections at IMCC6, mostly through the formal program (40.8%). Most respondents, however, indicated that it was more difficult to form professional (57.5%) and personal (66.7%) connections online than in-person.
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FIGURE 4. Comparison of survey respondents’ expectations for IMCC6 and respondents’ IMCC6 experience.


Most respondents engaged with IMCC6 between 30 minutes and two hours per day (52.6%) and the majority predominantly engaged with the live talks (Figure 5; 53.1%). 74.5% of respondents watched the recorded talks and 84% indicated that they intended to watch the recorded talks after IMCC6 closed. The IMCC6 recordings were watched for a total of 1,461 hours, with 4873 plays across 78 uploaded videos (with each video representing a 1–1.5 hour session), with an average of 62.5 plays per video, ranging between 3 and 259 plays per video, and an average of 23.9% of each video watched. Aside from the conference app and website, 45.2% of respondents indicated that they used Twitter to follow the conference activity, with 11.3% indicating that they used Facebook. IMCC6 obtained over 275k tweet impressions within August 2020, a 2% increase in impressions obtained for IMCC5 and a 10% increase in impressions over the month leading up to the conference as compared to a similar timeframe for IMCC5.
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FIGURE 5. Distribution of the majority of survey respondents’ engagement with the oral presentations.


Work commitments was the most common answer (28.7%) for what prevented further engagement with IMCC6, followed by time zones & scheduling (23.4%), personal commitments (19%), and ‘Zoom fatigue’ (13.4%).

The survey included several open-ended questions to inductively gather themes that described perceptions and experiences of those that participated in IMCC6 online. These questions were optional and as such response rate varied. 266 respondents answered the question on what they liked about IMCC6 and 247 answered the question about what they disliked, 16% of respondents indicated explicitly that they did not dislike any aspect of the conference. In contrast, 29% of question respondents described how online conferencing does not adequately replace all of the benefits of in-person formats, as described by one respondent and echoed by others “it is just not the same….” The reasons described for this perception include an inability to “protect” the time from personal or work commitments to engage fully with the conference (20%), a perceived lack of opportunity for informal interactions (14%) or networking to establish meaningful connections (13%) outside of the formal scientific program.

The organization of the event was explicitly described positively by 19% of question respondents while only 2% described elements of conference organization that they disliked. The technological platforms were viewed positively and well-suited to the event by 23% of respondents, with 15% experiencing troubles, most notably issues of poor desktop app functionality and inabilities to download the mobile app because it was unsupported by older technology.

“my phone was too old so I had to borrow a phone so that I could access all the features of the app”

When commenting on what they liked about the conference, 26% of respondents described how access to recorded material allowed them to engage at their own pace or in their own time zone. The restriction of recorded talk availability to a week after the event was described as a frustration by 9% of respondents, however 17% expressed regret that they were unable to engage with the live talks due to inconvenient scheduling for their time zone. As expressed by one respondent, they perceived there was “Little interaction with other participants due to time-zone overlap.” A further 10% of participants described how they enjoyed engaging flexibly with IMCC6 such as being able to easily take breaks and to participate from their desks alongside work, while doing chores, or “with my child and cutting vegetables.”

The low cost of the event was referenced explicitly by 23% of respondents, with the affordability of fees (6%) and reduced travel costs (5%) arising as key themes. Some respondents (2%) also described how they missed the opportunity to travel for a conference. Of those reflecting on the costs associated with IMCC6, 42% of question respondents (9% of total respondents) specifically outlined that they would not have been able to attend IMCC6 in Kiel owing to the high associated costs, a further 12% (3% of total respondents) indicated their support for increasing access for those who are excluded as a result of costs. The perception of increased global representation at IMCC6 was described positively by 20% of question respondents, and 25% described how they enjoyed the quality of talks and the range of topics. Contrasting this, 2% of respondents outlined concerns about a lack of diversity and inclusion of conference participants.

Several themes arose with respect to the perceived social presence at IMCC6. A perceived sense of “incredible community” arising from a friendly and welcoming atmosphere was described by 8% of respondents. Contrasting this, 2% of respondents outlined a perception of poor behavior or aggression. The accessibility of talks was commented on by several respondents as contributing to this.

“The topics were not too complicated even for a stranger to marine conservation/biology. It appeared and was pretty welcoming”

Engagement, communication and networking with content and other IMCC6 delegates was viewed by 17% of respondents as easy or easier online. This was described by 5% of respondents as stemming from a welcoming environment provided by friendly and helpful communication from organizers and conference facilitators.

“I have never had the confidence to ask a question at a conference and at IMCC I felt great asking a question. The community felt more welcoming online for some reason and it felt safer to ask a question behind a screen. At conferences I’m always intimidated by the big scientists.”



Climate

Almost all respondents indicated that the scientific community should reduce its carbon emissions in line with the Paris agreement (United Nations, 2015), with 64.4% responding that the community should do more than it already does. When asked if they expected scientific societies, research, and conservation organizations to lead these efforts, 93.9% responded “yes.” When asked how important the location of IMCC was, however, 17.5% indicated that it was very important because they like to go to beautiful destinations (Figure 6). 9.8% indicated that location was very important because they choose to limit their travel due to personal reasons (Figure 6). Eight respondents mentioned climate as an “other” option, stating that climate change is “not a ‘personal’ reason to avoid unnecessary travel,” that they “feel guilty traveling by air, for work or privately,” for example. In reference to their preferred conference format, two mentioned climate as a reason to move away from in-person conferences, and one person mentioned that their attendance either in-person or online at a hybrid event would depend on whether they had “already exceeded [their] carbon for that year.” However, when considering positive perceptions of IMCC6 online only 6% of respondents referenced climate change or a reduction in carbon emissions as something they liked.
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FIGURE 6. Comparison of the income of the country of residence of respondents, from the World Bank definitions (World Bank, 2019), and the importance of future conference location. Respondents could choose multiple options.




The Future of International Conferences

The majority of respondents indicated that they would prefer a hybrid conference model (65.3%), followed by in-person (22.8%), and then by online (11.9%). When asked how they would imagine they would attend a hybrid option, the vast majority (82.3%) indicated “both in-person & online - it depends.” Only 8.4% selected exclusively in-person, and 7.4% selected exclusively online.

Only 157 responses were received in relation to the question asking for detail on what a hybrid model for IMCC might look like, and of these responses 129 answered the question directly. Broadly, suggestions related to ensuring that either the entirety or elements of the in-person conference were made available online, to ensure that remote delegates were able to present and ask questions. Other suggested models included smaller, more topic-focused conferences held online complemented by a broader in-person event hosting plenary speakers, the application of a hub model either for the conference or to access an online IMCC, or restricting the travel allowed to attend the in-person event while circulating the conference location with a focus on the southern hemisphere. A limited number of participants raised concerns of adequate integration between in person and online events to ensure that “the online is organized to cater to the advantages of online not just be a lesser extension of in person.” Suggestions to address this included holding specific ‘online only’ social events and regional hub ‘dial-ins’. One respondent mooted the opinion that “a fully hybrid model might not work well” and instead that every two years, IMCC should alternate between dedicated in-person and online formats. Another respondent indicated that the use of a hybrid model is likely only a phase in the natural transition toward online conferences and suggested that “the pandemic was just a catalyst to this process.”

When providing suggestions or ideas for improving online conferences, 157 were received. Of these, 24% explicitly outlined that they had no suggestions for improvements, either because IMCC6 “worked unbelievably well” or because of a lack of interest in online conferences, as with one respondent who chose to withdraw their abstract when IMCC6 moved online because they “can interact online with people at any time and do not need a conference for that.” Another common theme within responses was that online conferences are relatively new to most and that there are criteria that encourage efficient and effective attendance. The suggested concepts criteria included understanding the time commitment required to effectively engage to meet personal aims, the need for coordinators to actively engage in session planning, and an understanding of the “netiquette of virtual interactions.” In addition to this, suggested included ways to encourage more informal interaction between and among participants such as through open ‘rooms’ for people to join, small ice-breakers, speed-dating type events to encourage networking, and other informal events such as cooking demonstrations. Various technological platforms were suggested as a way to make the online conference more immersive to encourage informal interaction. In relation to IMCC’s aims of diversity and inclusion, suggestions included the use of translators, closed captioning, and the creation of non-English language-based discussion groups or rooms.



DISCUSSION


Access to IMCC6

Attendance at IMCC6 increased by 74%, compared to IMCC5 in Kuching, Malaysia, notably corresponding to a 38% increase in the number of countries represented. This increase is similar as compared to patterns of attendance at IMCC4 in St Johns, Canada. Results here indicate that moving online increased the access to IMCC6 for those that would have been unable to attend an in-person event in Kiel, Germany, and perhaps also for those who had never been able to participate in an international professional conference. The survey results suggest that the low cost of the event, both as a result of the tiered registration fee and the removal of requirements for travel, increased the accessibility of the conference. In line with previous analysis (Wilson and Biggs, 2016), further barriers to attendance in person related to concerns over obtaining a visa for travel and also the time associated with both traveling and attending the event were avoided via online participation.

There are barriers to access beyond travel costs, however, including access to technology and English language proficiency. Access to technology is a barrier that is unlikely to be adequately captured by the results presented in this study, as it is unlikely that those who have limited access to data, internet infrastructure or technology such as laptops or smartphones, were able to register for or participate in IMCC6. As an indication of the uneven distribution of these services and technologies, 23.4% of urban households in India have access to a computer (Government of India, 2018) and in Africa, only 39.3% of the total population in March 2020 had access to the Internet, as compared to 62.9% of the rest of the world (Ngware, 2020). For many, particularly those in rural areas, the cost of mobile data, a primary source of access to online learning and conferences, is unaffordable; in South Africa the proportion of smartphone users for whom data is unaffordable is estimated at a third (Gedye, 2020).

Results here do provide some indication that limited technological access is a prevalent issue, such as that for some, downloading the smart phone app, one of the primary platforms on which IMCC6 was hosted, was not supported because of the age of several delegates’ phones. Further, difficulties participating in IMCC6 as a result of internet quality appear to fall disproportionately on low-income countries. However, our personal experience was that the overall ability of people to actively participate and present work was much better than expected. A colleague anecdotally reported how in an IMCC6 session he was chairing, a delegate successfully delivered their talk via a mobile phone, in the field in remote Sri Lanka (pers comm Dr. David Shiffman, August 2020). The survey results also suggest that for those able to attend, the technology was largely useable. Most of the software and services used were contracted before the conference was moved online, and some problems arose through retrofitting the new needs of an online conference. These problems included interfacing between platforms and discrepancies between the online and web-based apps, whereby full functionality was not available on both platforms. This highlights the importance of intentional and careful planning to ensure not only that the selection of technology facilitates engagement in the event, but also that is compatible with older devices and low data availability to reduce this barrier to access.

Language is another potential barrier to access and participation. English is the international language of scientific communication (Montgomery, 2004), which holds true for the survey results presented here, where the majority of survey respondents indicated that they had a high level of English fluency and would prefer to present in English. However, the survey results reflect the perceptions, preferences and experiences of those already engaged to some degree with IMCC6 and the international marine conservation community and are unlikely to include those for whom communicating in English is a barrier. The scientific community acknowledges that there is a “diversity crisis” whereby participation is commonly dominated by English-speaking countries (Smith et al., 2017). Bridging this language gap is even more important when conferences are moved online because they open up the possibility of participation for many who may be excluded from in-person, location-based events. While the call for abstracts was available in languages other than English, including Japanese, Russian, Bengali, Italian and French, and abstracts were accepted in any language, communication and outreach about the conference were almost entirely in English. The transition of IMCC6 from in-person to online was both rapid and unexpected. This restricted the considered ‘lead in’ to the conference, including wide promotion using other channels across a range of languages to an audience beyond the established IMCC and SCB Marine community, that could have lead to a more diverse delegate profile.



Inclusion at IMCC6

Adapting an in-person conference program to an online setting necessitated a change in format, especially to account for the many time zones of attendees. When planning the move of IMCC6 online, it was assumed that live, synchronous presentations were central to creating the social presence or ‘buzz’ that characterizes a successful in-person event (Tu and McIsaac, 2010). The resulting structure - extended over two weeks with fewer sessions per day but spread over a 24 h time period - was viewed by the organizers as the best option for encouraging live participation and avoiding ‘Zoom fatigue’ (Jiang, 2020). Furthermore, this structure sought to avoid disadvantaging presenters in less populated or represented time zones. Because live viewing of all content was unlikely to be possible for attendees, and recognizing the challenges of competing time pressures and the relatively new concept of ‘conferencing from home,’ all sessions were recorded and made available for one week beyond the live program. The recorded videos provided an opportunity for attendees to attend sessions asynchronously, and many survey respondents indicated that they would have liked the recordings to be available for more than one week beyond the end of the conference. The data from the recorded video platform suggest, however, that a minority of attendees actually watched the recordings.

Focusing on a live program was also aimed at encouraging networking and attempting to recreate some of the intrinsic value of IMCC. The IMCC community is an important part of the identity of the conference (Oester et al., 2017), and the survey respondents noted that the conference was inviting and open, and that the live sessions were more engaging than the recorded sessions. A small minority of respondents mentioned issues with social aggression at the conference, highlighting the continued necessity of a code of conduct and safety officer for online conferences. A degradation in politeness has been recognized in online communication (Hardaker, 2010), and cultural insensitivity and impoliteness has been indicated as leading to lower levels of minority representation in academia (Louque and Thompson, 2005). With the diverse geographical and cultural backgrounds represented at IMCC6, there is a risk that some communication is made more difficult and can exacerbate existing inequities, such as through the pronouncement or distortion of accents (Gibson et al., 2014) or a slower response time for those participants for whom English is a second language. This risks a perceived domination by native or confident English speakers and has the potential to disadvantage inexperienced and minority attendees more so than in person where non-verbal cues are less easily detected (Fish et al., 1993; Niner et al., 2020).



Future of Conferences


Privilege of Preferring an In-Person Option

Both the survey results and the authors personal experience indicate a feeling from some attendees that online conferences do not provide the same experience as in-person conferences, especially for IMCC where the community is central. This is contrasted sharply with the respondents and attendees who expressed their excitement at being able to participate in an IMCC because it was online and therefore accessible to them. For many delegates, IMCC6 was their first international conference, and the survey responses show that some of the respondents were very aware of the fact that their attendance would not be possible for any in-person IMCCs in the future. Reflecting on hybrid conferences, one respondent described how they would never be able to attend in-person, but that “my perspective is no less valid in this field just because I am poor.” Another respondent commented “I had the feeling that there were too [sic] kinds of attendees to the conference,” that “some saw the online version as a unique opportunity to be able to attend a conference,” while others “attended because there was no better option: better this than nothing. Some of them stressed several times that a face-to-face conference is better, but better for whom?” These conflicting views of an online conference as an opportunity versus an inferior (and temporary) replacement hint at possible resistance to instating online conferences post-pandemic.



Conflict Between Conferences and Sustainability

Almost all survey respondents indicated that the scientific community should reduce their climate impacts, and that professional societies should lead in these efforts. However, this sentiment is not necessarily represented in the rest of the survey, with very low numbers referencing the issue throughout. These results show how the travel opportunities presented by conferences remain an important factor in their value creation. Carbon offset programs can provide benefits in terms of carbon reduction through various means, such as tree planting, support for technological innovation (e.g., renewable energy development), biodiversity conservation or activities such as the provision of efficient cooking stoves (Hyams and Fawcett, 2013). Carbon offsets to balance the emissions associated with flying are increasingly available, particularly in response to the growing pressures of flygskam or flight shame (Ambrose, 2019). They are also commonly employed by international conference organizers in acknowledgment of their contribution to global carbon emissions (Holden et al., 2017). However, for these financial contributions to be considered true offsets, their use needs to adhere to the carbon management hierarchy and they should only be applied as a last resort after all options for mitigation and avoidance of emissions have been explored (Hyams and Fawcett, 2013). This hierarchy recognizes the significance of emissions and their contribution to the climate crisis, and the uncertainties of offset success. As commonly applied, carbon offsets for international travel to attend a conference do not fit the ‘last resort’ criteria. These payments are made with the acknowledgment of the myriad consequences of carbon emissions for both current and future generations (Coelho, 2015). Carbon offsets are criticized for eroding the moral boundary of harmful activity and the impetus for technological and policy reform (Sandel, 2005; Anderson, 2012; Hyams and Fawcett, 2013). Their use is increasingly uncomfortable considering the unequal benefits accrued at the expense of emissions with only 4% of the global population taking an international flight in 2018 (Gössling and Humpe, 2020).

Given the overarching challenge of the climate crisis for the ocean (Harley et al., 2006), there is a moral onus on the marine science and conservation community to analyze their actions, and their personal and organizational responsibilities, accordingly. The push online afforded by the COVID-19 pandemic has shown that conferences can be held meaningfully online. Whilst online conference formats are not carbon neutral (Taylor, 2020) they do, through the total avoidance of travel emissions, meet the last resort criteria of the carbon management hierarchy.



Does an Ethical Hybrid Model Exist?

While the majority of survey respondents indicated that they’d prefer a “hybrid” conference model that includes both in-person and online elements, there is no clear consensus on the form of a hybrid conference. Common survey responses suggested that models would follow traditional in-person formats, with the possibility to present and view some presentations remotely. These suggestions fell short of providing solutions as to how to adequately integrate the two formats. In recognition of the difficulties of adequate integration and the “risk that the online community would be disconnected from the in-person community and would get less out of it,” one respondent suggested the most appropriate and feasible hybrid model would be to alternate between in-person and online conferences. Results presented here show that the cost of travel is the main deterrent from attending an in-person conference. Accordingly, those likely to be disproportionately affected by inadequate integration and the prioritization of in-person elements of a hybrid event are attendees from low-income countries, students, and practitioners from outside the academy, potentially widening existing systemic inequities.

It should also be noted that while online conference models address some issues of inequity in access and participation, barriers remain for language, disability, and other potential sources of disadvantage in academic and professional communities. IMCC6 provided no support for vision and hearing-impaired attendees, nor any other disabilities. Technology for automatic captioning and no need for physically access to conference venues may mean that online conferences are more accessible for some (Tisdell and Loch, 2017), but moving online may present other challenges.



Improving Online Conference Formats

Survey results showed an overall positive perception of the online IMCC6 experience, and there were indications that social presence contributed to this. Feedback relating to regret that delegates were unable to participate in more live sessions suggests that creating a unique moment in time is important for creating conference value. Despite the clear indications of a preference for live engagement, there were calls from delegates to extend the availability of the recorded sessions beyond the single week after the close of the conference. However, these calls were not supported by recorded session views, which were much lower than when talks were presented live. If the value of an online conference is strongly contingent on live engagement, then this will require that delegates are available to actively engage at the times scheduled. Several survey respondents indicated that they struggled to “set aside” time to engage with the conference, owing to competing work demands that they were unable to step away from when attending a conference at home, instead of a location-based conference. Conversely, others enjoyed the flexibility of being able to dip in and out of the conference and to fit attendance around their commitments, many of which could prevent or challenge in-person attendance.

A common refrain heard throughout IMCC6 was that “it’s not the same” indicating a bias linked to the expectations for online conferences to recreate an exact or very similar experience to traditional models. We agree with other critiques of online events this year (Elder-Vass and Carrigan, 2020) in that a shift in perception is required, where online is viewed as an improvement on a model that was inherently exclusionary. Participants did not raise any issue in relation to the effectiveness of delivering oral presentations online. However, reflecting on the survey results and the experience of organizing and facilitating the rapid pivot of IMCC6 online in response to the global pandemic of 2020, it is clear that both the technology and format of online conference will innovate over the coming months and years. For example, poster presentations could shift to video abstracts (e.g., Verbalize.science, 2020), interactive infographics or another form better suited to online engagement. Other suggestions involving virtual reality platforms were proposed, but the technology and infrastructure requirements for participants with a lesser degree of access should be borne in mind when considering how presentation formats might evolve.

Another key aspect that requires consideration is how to create informal spaces for networking, such as semi-structured sessions to actively encourage engagement that may precipitate into informal conversation and fruitful collaborations. Whilst a third of survey respondents indicated that they found actively engaging and networking easier remotely than at an in-person event, the majority indicated that they found it harder to form personal connections online. Informal engagement at IMCC6 was anecdotally much easier for those that had existing relationships. Whilst reinforcing such relationships is an important element of conferences, this should not be at the expense of including newcomers. This is particularly pertinent for online conferences that support a vast widening of a community of practice, particularly considering that an online conference might be the first time an individual is participating and that the usual forms of conference etiquette may not be known. This is not to say that all attendees should conform, but more that participants new and old should be cognizant of the different frames of reference of attendees and recognize the opportunities that this diversity brings to the field. As we all become more adept at organizing and participating in large online networking events, together we can seek to understand what netiquette of virtual interactions is most inclusive and effective for each community of practice.

Beyond program format, the business models for conferences will also require renovation in response to a full or partial shift online. In-person events can incur significant costs, arising from necessary services such as large venue hire and catering (e.g., McKeown, 2017), often leading to high registration fees. For IMCC6, moving online led to a reduction of costs, which coupled with sponsorship allowed us to pass these reductions onto delegates via highly reduced registration fees (Table 1). However, for some organizations and businesses, conferences and the profit raised by them are core sources of income. As such, some organizations will likely look to charge for future attendance or participation whether online or in-person. Much of the growing body of events and information being shared online is being made available free of charge (e.g., United Nations, 2020). In response, business models that seek to make profit from online conferences may be challenged and resist moving online. Online conferences do hold value, as demonstrated by results presented in this paper, and willingness to pay to attend an online conference will depend on the development of innovative formats that make these values clear. However, when considering the new business-models for such events, the myriad benefits of equity in access for knowledge exchange and production should be central to considerations of profit when registration fees are set. As the effects of the COVID-19 pandemic continue to be felt into 2021, more events will be pushed online. Further experiences and data from online and hybrid conferences will contribute to an understanding of how best to hold conferences that are effective, valued, and importantly sustainable, equitable and just.



CONCLUSION

Online conferences are a step toward leveling the inequities and injustices of access and sustainability posed by traditional in-person international conference models. These barriers are insurmountable for in-person conferences, as highlighted by the inadequate ‘solutions’ currently employed, including travel grants and offset payments. Hybrid events are heralded as the solution to these challenges, but there is no consensus on how to integrate in-person and online attendance in a way that does not exacerbate these barriers. While technical access remains a barrier to online participation particularly for those in low and middle income countries, holding conferences online is a key step toward equalizing access and inclusion in scientific and professional fields. However, our results and trends in air travel prior to 2020 indicate that whilst the climate crisis and the Paris Agreement is recognized as important, the disincentives for traveling to an in-person conference are not sufficient to drive change. Whilst at an individual level it is possible to opt out of traveling to in-person conferences (Anderson, 2012) such a stance could disadvantage some and for others ‘opting in’ is not an option. Accordingly, whilst at a personal level active and positive engagement in online events will be essential to realize the full range of benefits afforded by international conferences, the onus for change should not be on the individual but on the society or organization.

It remains to be seen whether the shift to online formats in 2020, while necessitated by the global pandemic, will be the impetus for an overall shift to more inclusive formats. This year has highlighted that online conferences can be valuable, inclusive and an opportunity to address many of the moral dilemmas posed by traditional conference models, particularly for the marine conservation community and others working in the fields of environmental or sustainability science and management. If organizations neglect the lessons learned from the pandemic and fail to embrace the opportunities of remote conference attendance, they knowingly exclude people. On an individual level, those of us able to attend a conference no matter where it is held should be cognizant of the fact that the option to prefer an in-person conference is predicated on the ability to attend one.
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