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ABSTRACT

Halting the contribution of aviation to global warming requires net-zero CO2 and declining non-CO2 aircraft
emissions (Lee et al., 2021). Numerous studies since 2002 show that air travel accounts for most
conference-related greenhouse gas (GHG) emissions. No travel-related GHG emissions estimations from
CELA in-person conferences, or alternative meeting modes that yield “deep emissions reductions” (IPCC,
2018), exist. This study presents both. | used presenting authors’ names and institutions to calculate two
estimations of travel-related emissions from 2012, 2015, 2018, 2019, and 2022 CELA annual conferences.
First, | multiplied great-circle distances (GSD) between authors’ origins and conference locations by
emissions values in Jungbluth and Mieli (2019). Second, | entered aircraft routes that include connecting
flights into the ICAO Carbon Emissions Calculator. | computed multi-hub-based meeting emissions with US
hub locations from mean numbers of presenting authors by institution and GSDs to the nearest hub. Travel
related to in-person conferences yielded between 253 to 1,142 t CO2e, of which 99.55 percent, on average,
came from aircraft. Using methods from Jackle (2021), the 2021 virtual conference yielded between 0.06
and 0.90 t CO2. Two- to six-hub conferences yielded emissions reductions of between 38 and 81 percent.
Centralized in-person meetings at five select US hubs could meet the 45-percent emissions reduction
target, relative to the mean, if at least 25 percent of the most-distant authors attended online. To slow
contributions to the climate crisis, CELA should transition toward biannual, hybridized, or multi-hub
conferences now. Beyond 2030, CELA should transition to virtual conferences only.
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Carbon footprint, climate action, multiple-site conference, virtual conference, hybridized
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1 INTRODUCTION

Since its founding in 1920, the Council of Educators in Landscape Architecture (CELA) has met
each year except for a decade during World War Il, 1962, and 2020 (Hodges & Rutz, 1997). Prior to WWII,
the annual conference took place at universities in the northeastern US (e.g., Harvard University, Cornell
University), as well as in lllinois, Michigan, and Pennsylvania (Hodges & Rutz, 1997). In the 1990s, CELA
conferences in lowa, Colorado, Mississippi, Virginia, and Oregon included 90 to 130 presentations (Brown,
1991; Deming, 1996; Quayle, 1994). About 200 attendees visited lowa State in 1995 (Deming, 1996). CELA
convened in New Zealand; British Columbia, Canada; and The Netherlands in the 2000s while maintaining
around 100 presentations (Lamba & Rycewicz-Borek, 2010; LeBleu, 2008; Myers, 2006; Phillips & Deming,
2007). In the early 2010s, the number of presentations exceeded 200 and approached 300 (Hunter, Dvorak,
& Billig, 2011; Wilson Baptist, 2011). With growth in participation and intercontinental expansion, CELA’s
reliance upon aircraft to meet annually has also grown.

In 2018, expert scientists selected by the Intergovernmental Panel on Climate Change who report
on the science, impacts, and responses to climate change recommended net anthropogenic carbon dioxide
emissions reductions of 45 percent by 2030, relative to 2010, and 100 percent by 2050 to limit the mean
global surface temperature to 1.5° C above the pre-industrial period (1850-1900) (IPCC, 2018, p. 14).
Failing to meet emissions reduction targets increases the likelihood of more intense and frequent weather
events, global sea level rise, and associated adverse social, economic, and ecological effects.

Thus, systemic decarbonization is necessary, including in air transportation, which cannot derive
comparable energy from alternatives to fossil fuel combustion (Smil, 2010, pp. 228-230; Grote, Williams, &
Preston, 2014; Lee et al., 2021; Peeters et al., 2016). Conference formats must change. Contra numerous
benefits of in-person conferences, hybridized, multi-hub, and virtual conferences increase the number of
potential attendees who otherwise would not attend because they require childcare, are lactating, face visa
restrictions, and possess restricted travel budgets (Kldwer, Hopkins, Allen, & Higham, 2020; Sarabipour et
al., 2021). Moreover, alternative meeting modes yielded greater representation by women, queer and trans
individuals, and residents of low- and middle-income countries (Skiles et al., 2022; Yates et al., 2022).
Kuper (2019) cited one biennial conference that, compared to typical attendance, had 6.5 times more
participants and 18 times more website users from 93 countries. Separately, Kuper (2022) cites studies
that found learning virtually to be as good or slightly better than in-person. Further, the perceived benefits
of conference networking, which can occur with alternative meeting modes via various digital tools, may
yield new connections but not “build a sense of community.”

CELA members’ interest in climate change may indicate a willingness to act. CELA added
“Sustainability” four years after the 2008 implementation of conference tracks; in 2022, “Resilience &
Climate Action” replaced it. As Newman, Li, Tao, and Zhu (2021) show, four of seven previous studies that
have identified top topics or themes in landscape architectural research have explicitly addressed
sustainability. Using natural language processing and topic modelling of CELA conference abstracts, the
authors identified climate change as one of 20 topics that gained popularity between 2013 and 2019.
However, | found that the percentage of sustainability or climate action-themed presentations remained
stable (i.e., 2 to 6 percent). In 2021 and 2022, that proportion rose to 10.3 and 14.45 percent.

In this study, | estimate travel-related carbon dioxide emissions from five in-person US-based CELA
conferences and one virtual conference. To help CELA meet the IPCC’s (2018) emissions reduction
recommendation for 2030, | also estimate reduction potential by convening with the most-distant attendees
online only or via simultaneous, virtual connections (spokes) between multiple in-person locations (hubs).

2 LITERATURE REVIEW
21 Jet-setting and aircraft emissions

Results from two studies and one survey indicate that, despite growing demand, air travel remains
a luxury of the affluent minority. Between 1971 and 2016, the percentage of US residents who traveled in
their lifetime increased from 49 to 89 percent (AfA, 2017). Survey respondents’ (N= 5,047) percentages of
business and personal trips taken were about equal until 2015, when personal reasons exceeded business
(69 vs. 31 percent). In the same period, the percentage of US residents that flew within the last year
increased from 21 to 49. US travelers averaged 2.2 trips in 2016, with 13, 10, 6, and 6 percent taking one,
two, three, and four trips, respectively, whereas 6 percent took nine or more trips. Fifty-one percent of
respondents did not travel by air in 2016 (AfA, 2017). Géssling and Humpe (2020) found that 53 percent of
US adults in 2019 did not fly; 35 percent took 1 to 5 trips and 12 percent took 6 or more. Globally, in 2011,
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only 6 percent of the world’s population may have flown roundtrip at least once (Farrier, 2013); in 2019, 11
percent may have flown (Gdssling & Humpe, 2020). In 2018, the US was responsible for about 25 percent
of global commercial air passenger traffic and greenhouse gas emissions (ICCT, 2019). Lenzen et al.
(2018) reports that the United States is a net destination, has the highest carbon footprint from travel for
destination-based accounting (DBA) (909 MtCOz2e) and residence-based accounting (RBA) (1,060
MtCO2e), most of the latter being from domestic travel. Beyond US $40,000 per capita, a 10 percent
increase in wealth yields an increase in carbon footprint of 13 percent (Lenzen et al., 2018).

Several studies show that the physics and intra- and international nature of air travel makes
emissions reduction targets difficult to meet. Hence, non-state actors like CELA should exit the industry.
The US Nationally Determined Contribution (NDC) to the Paris Agreement states that aviation, among other
forms of transportation, is “highly dependent upon fossil fuels,” and developing policies that can contribute
to the emissions reductions outlined in the NDC include “research, development, demonstration, and
deployment efforts to support advances in very low carbon new-generation renewable fuels” (USA NDC,
2021). However, Peeters et al. (2016) showed that alternative aircraft fuels, along with airframe and engine
modifications or alternatives, are technological myths that are perpetuated to counter the inability to
maintain annual fuel efficiency increases and continued growth of aircraft emissions. Lenzen et al. (2018)
notes that at least 15% of global tourism-related emissions were under “no binding emissions reduction
target” because international emissions were excluded from the Paris Agreement. Cox, Jemiolo, and Mutel
(2018), found that aircraft production, airport construction, and fuel production accounted for 10 percent of
total life cycle global warming potential impacts, whereas direct carbon dioxide emissions from aircraft
operations and aviation induced cloud formation yielded 60 and 35 percent of impacts. Brazzola, Patt, and
Wohland (2022) show that focusing only on CO2 emissions from aviation “neglects up to 90% of future
aviation’s contribution to climate change.” The authors conclude that limiting growth in aviation or
transitioning to decarbonized technologies is “necessary to achieve climate-neutral aviation.” Lee et al.
(2021) note that the Kyoto Protocol did not address non-COz emissions radiative forcing and it is “unclear”
whether future Paris Agreement or ICAO negotiations will include non-CO2 emissions. They conclude that
aviation needs to achieve net-zero CO2 emissions and decreasing non-CO2 radiative forcing to stop the
sector’s contribution to global warming.

2.2 Existing in-person conferences

Like many other conferences, CELA convenes in person in a centralized location, disseminates
digital proceedings, limits free conference materials (i.e., swag), and welcomes international attendees. Of
270 in-person national and international academic conferences that occurred in 2018 and 2019, 74 percent
met annually, and 20 percent met biannually (Sarabipour et al., 2021). Six percent of conferences had
“green” strategies; 4 percent offered livestream sessions; 1 percent presented live e-posters or twitter
posters; 11 percent offered e-posters or video, audio digital libraries of recorded talks; and 91 percent
offered an e-program or apps yet print on paper.

Three studies question whether conferences result in academic collaboration and productivity as
intended and perceived. First, Derudder and Liu (2016) found that, despite higher numbers of sessions,
papers, signatures, and countries represented at the 2005 and 2013 annual meetings of the American
Association of American Geographers, along with a drop in US attendance and rise in non-US attendance,
the likelihood of infranational interactions rose from 2 to 2.5, compared to the likelihood of international
interactions. The authors concluded that the “international” conference served as a background for national
and regional interactions, calls for papers reproduced existing collaborations, and authors may be seeking
prestige and approval by presenting at an US conference. Second, Wynes, Donner, Tannason, and Nabors
(2019) found that conferences served as the primary purpose of 60 percent of trips taken by 997 individuals.
Faculty of higher rank (i.e., associate and full professor) were responsible for greater emissions compared
to graduate and post-doctoral students. Total or normalized citations by age and authors per paper did not
correlate significantly with trips taken, distance travelled, or travel-related emissions, and the average
number of authors per paper did not correlate significantly with emissions. However, Berné et al. (2022)
found that travel-related emissions among a large, random sample of researchers can be associated with
a greater number of publications and higher h-index scores. The authors’ survey results suggest that early-
career researchers travel to increase exposure, whereas senior researchers travel to maintain their
reputation. Alternative meeting modes that inherently reduce travel-related emissions also afford a more
equitable approach to visibility within fields.
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Many studies have estimated conference-related emissions, particularly regarding travel (see
Kuper, 2019, 2022). A recent life cycle assessment of a 3-day international academic conference in Aachen,
Germany, yielded a total of 455.04 t CO2e, 83 percent of which came from travel (Neugebauer, Bolz,
Mankaa, & Traverso, 2019). Travel among the 800 attendees accounted for the highest environmental
impacts in 9 of 11 categories. For instance, the global warming potential of travel over 100 years was 65
and five times greater than values for conference preparation and execution. Given the current literature
on conference-related emissions, Higham and Font (2019) advocate for “collective commitment[s] to
aggregate rather than individual emissions,” prioritizing, funding, and encouraging “travel-free meetings”
and “collective ground travel within 12 hours,” “promoting a flying-less approach” and “substantive changes
in how institutions reward academics with tenure and promotion, or how academics share their knowledge
with peers” (Higham & Font, 2019, 6-7).

2.3 Multi-Hub, hybridized, and virtual conferences

Besides less frequent in-person meetings, three alternatives exist. First, researchers have
investigated emissions reductions by prioritizing overland travel. Neugebauer et al. (2019) found that
shifting participants’ travel from air to rail within 8 hours of the meeting location yielded the greatest
environmental impact reductions in all categories. van Ewijk and Hoekman (2020) found that, compared to
an in-person centralized conference mode, encouraging attendees within 1,000 km (~ 620 mi) to travel
overland by car, emissions increase by 2 percent; if attendees traveled by train within 1,600 km (~994 mi),
a reduction of 5 percent would occur. The authors also found that two- and three-site, or multi-hub,
conferences connected virtually could yield emissions reductions of between 25 to 50 and 46 to 75 percent,
respectively, including assumed increases in attendance of 26 and 56 percent. A three-site, rail-only
conference without additional attendance yields an 82-percent reduction. Based upon 383 of 536
conference attendees, Tao, Steckel, Kleme$§, and You (2021) note that an increase in the number of hub
locations and hybrid participation of 50 percent or greater together resulted in 66- to 80-percent emissions
reductions. The six-hub hybrid conference yielded reductions in at least nine impact categories.

Second, organizations may deploy hybridized conferences and encourage virtual attendance for
possible participants in the most distant origins. Jackle (2021) calculated that if 10 and 50 percent of
participants who had the most distant origins attended virtually while other participants traveled overland
up to 20 hours, emissions reductions would equal 51 to 98 percent. van Ewijk and Hoekman (2020)
estimated that virtual attendance by 10 percent of the most distant participants will yield a reduction of 20
to 30 percent. Penalizing attendees with a tax of $40 or $100 per t CO2e would result in an emissions
reduction of between one and 14 percent and lower attendance (van Ewijk & Hoekman, 2020). Thus, lower
registration rates may incentivize virtual attendance by the most distant potential participants.

Third, annual virtual meetings can occur without any in-person component. Jackle (2021) found
that emissions from a virtual conference attended by between 1,500 and 1,900 participants were between
94 and 194 times smaller than in-person conference emissions. Tao et al. (2021) reported that the
environmental impact reduction of between 35 to 51 percent occurred in some categories by transitioning
from in-person to a virtual conference; the emissions reduction equaled 94 percent.

3 METHODS
This study contains two sets of travel-related carbon dioxide emissions estimations: six past CELA

conferences; and various future meeting modes. Of CELA meetings in the last decade (2012-2022), |
selected the following five based upon the geographic location of the meeting:

e University of lllinois, Champaign-Urbana, lllinois, 2012

e University of Kansas, Manhattan, Kansas, 2015

e Virginia Tech, Blacksburg, Virginia, 2018

e University of California, Davis, Sacramento, 2019

e Santa Ana Pueblo, New Mexico, 2022
One took place in each region of the Midwest, Great Plains, East Coast, West Coast, and Southwest. |
assumed that travel-related emissions from other CELA meetings in the last decade (i.e. Logan, Utah;
Baltimore; and Austin, Texas) would be about equal to one of the five locations under investigation. |
excluded international meeting locations from this study (e.g., Beijing, 2017), which were infrequent.
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Additionally, | examined the 2021 virtual CELA conference to document the conference-related
emissions from data transfer and device energy use, as well as the number of presentations and
participants, for comparison to in-person, business-as-usual conferences in a centralized location.

| gathered published abstracts from CELA conference proceedings available on the CELA website
(https://thecela.org/past-conferences/) and entered presentation tracks, titles, author names, institutional
affiliations, city, state, and country into spreadsheet software. Thereafter, | sorted the spreadsheet by author
and institution to determine frequencies of each per conference year.

31 Past CELA conferences

Accounting for the additional emissions from aircraft takeoffs and descents because of connecting
flights yields higher emissions estimations compared to direct flights (Astudillo & AzariJafari, 2018).
Therefore, we estimated air-travel-related emissions in two ways:

First, | multiplied emissions factors per km traveled from Jungbluth and Meili (2019) and direct
great-circle flight distances, which were based upon the latitudes and longitudes of authors’ origins by
institution and the conference meeting location. Aircraft emissions rates in Jungbluth and Meili (2019) are
derived from a review of five major approaches that were available and in practice in the seven years prior
to the study. Their values account for radiative forcing index (RFI) factors and global warming potential over
a 100-year time horizon. We assumed that authors would drive a car up to 4 hours at an average speed of
60 mph, or about 240 mi (400 km), and emit 180 g CO2e/km-'. For distances between 401 to 1,500 km
(Kléwer, 2019), we assumed that authors took short-haul flights at a rate of 340 g CO2e/km'; medium-haul
flights between 1,501 to 4,099 km (EuroControl, 2021) at 285 g CO2e/km'; and long-haul flights for
distances = 4,100 km at 230 g CO2e/km-".

For the second method, | used an online travel software database to determine air travel routes
that account for likely connecting flights, which | entered into the International Civil Aviation Organization
(ICAQ) Carbon Emissions Calculator. | then multiplied the results by global warming potential (GWP) values
in Lee et al. (2021), with a particular focus on GWP over 100 years (i.e., multiplier = 1.7).

For both methods, | added 35.34 kg COz2 to all airborne authors’ emissions to account for roundtrip
train travel of 436 km (272 mi) between Chicago and Champaign-Urbana in 2012. This value is the mean
emission rate derived from the Carbon Footprint calculator, Campbell (n.d.), US EPA (n.d.), and Kalmus
(2017). Given limited access to, higher cost of, and greater in-transit time associated with long-distance
train travel, compared to air, | assumed that authors traveled by car or air only. A study replication that
permits some travelers’ shift to train or car travel would alter emissions estimates.

3.2 Future CELA alternative-mode meetings

To estimate future emissions reduction potential, | examined three alternative meeting modes:
virtual attendance by the most-distant participants (hybridized), multi-hub, and virtual.

| first compiled the number of authors per institution for each of the six CELA conferences under
investigation. For each institution, | computed total and (rounded) mean numbers of authors, which served
as measures of the intensity and frequency of participation across and within the six conferences. As per
Tao et al. (2021), using the list of most frequent participant institutions, | selected between two and six
conference locations that would minimize the distance traveled by the greatest number of authors while
also accounting for access to a nearby CELA member school and airport with the greatest number of flight
connections. | investigated whether two bicoastal or two mid-continental US hubs would yield lower travel-
related emissions, and whether intercontinental travelers would meet in person or online.

Next, | used spreadsheet software to compute the great-circle distance between institutions’
latitude and longitude and each hub location per scenario (i.e., 2-, 3-, 4-hub, etc.). | commanded the
spreadsheet software to identify the nearest hub by the shortest distance, to which | assigned each unique
institution a nearest hub and likely mode of travel. | then multiplied the mean numbers of authors per
institution, distances between the institution and the nearest hub, and the emission rates from Jungbluth
and Meili (2019) that are associated with travel modes. | assumed that CELA would incentivize authors to
travel overland, including by train, to reduce conference-related emissions. Consequently, | assumed that
authors would travel by car up to 300 km. Between 301 to 600 km, or 3 and 6 hours of travel time, | assumed
that authors would travel by train at a rate of 50 g CO2e/km-'. Results represented authors’ carbon footprints
per institution; the sum represented hub-model travel-related emissions.
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Following Jackle (2021) and Kuper (2022), for all six hubs, | excluded the travel-related emissions
of 10, 25, and 50 percent of presenting authors who likely emitted the most by traveling the farthest. In this
scenario, these most-distant authors would be incentivized to attend online. The sum of the remaining
authors’ travel-related emissions represents centralized conferences with reduced in-person attendance.

Finally, | utilized formulae Jackle (2021) presented to approximate emissions from the operation of
attendees’ devices and the transfer of audio-visual information related to virtual meetings. | inserted an
electricity generation rate of 85 lbs per kWh (EIA, 2020). Data usage per hour of video teleconferencing,
electricity usage per Watt, and attendance percentages varied as per Jackle (2021). | performed the
calculations twice, once with the number of 2021 authors (N = 409) and 30 total active conference hours
between 8am and 6pm on each day spanning March 17 and 19, 2021; and again, with the maximum number
of authors recorded in this study (N = 545, from 2019) and 40 active conference hours, which more closely
represents a typical 4-day CELA conference duration between 2012 and 2022.

3.3 Limitations

This study possesses at least three limitations. First, future alternative-mode scenarios account for
RFI factors. The ICAO states that "the scientific community has not yet reached consensus on the use of
the RFI” and “will only adopt a multiplier if and when the scientific community reaches a general agreement”
(ICAO FAQ, #1). The Intergovernmental Panel on Climate Change (IPCC, 1999) report used an RFI factor
of 2 to 4 for non-CO2 emissions. Since deployment of the ICAO calculator in 2018, Jungbluth and Meili
(2019) and Lee et al. (2021) have shown that radiative forcing from non-CO2 emissions is two to four times
that of CO2 emissions alone, thereby supporting the IPCC's 1999 report. Thus, accounting for RFI is
essential to understand the short and long-term impacts of aviation. Focusing on CO2 emissions only from
aircraft fuel burn while ignoring non-CO2 emissions, represented by RFI factors, may be like focusing on
the adverse health effects of only soda in a diet that also includes burgers, fries, pizza, and cheesesteaks.
Second, selecting hub locations that differ from those | included would yield different results. The total
number and composition of presenting authors and attendees, and their respective origins, would change
compared to the means we used in our models. Finally, operation of meeting spaces and hotels, production
of conference-related materials, travel to and from air or train terminals, and in and around the meeting city,
also contribute to conference-related emissions.

4 RESULTS
4.1 Past CELA conferences

Table 1 shows that the 2019 CELA conference yielded the greatest number of presentations (i.e.,
talks), authors, and travel-related emissions, whereas the 2021 virtual conference yielded the lowest
number of presentations and conference-related emissions. The 2012 meeting in Manhattan, Kansas,
yielded the second lowest number of authors and lowest travel-related emissions. Figure 1 shows that,
overall, on average, 90 percent of authors, or between 78 and 98 percent, likely traveled by air to attend
the five in-person CELA conferences under investigation. The Blacksburg, Manhattan, and Champaign-
Urbana meetings each utilized short-haul air travel the most, whereas authors took the greatest number of
medium-haul flights to the Sacramento and Santa Ana Pueblo, New Mexico sites. Finally, the greatest
number of authors traveling by long-haul flight and car went to Sacramento and Blacksburg, respectively.
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Table 1. Summary of travel-related CELA conference emissions estimations.
Jungbluth & Meili

(2019) ICAO

GWP1o0,

Fuel Fuel from Lee
burn GWP1o0, burn et al.

Year Location Talks Authors t CO2 t CO2e, t CO2 (2022)
2022 Santa Ana Pueblo, NM 263 476 363.04 643.00 240.19 408.33
2021  Virtual 233 409 0.06 0.12 0.21 0.70
2019 Sacramento, CA 384 545 621.82 1,142.39 333.79 567.45
2018 Blacksburg, VA 288 440 313.93 560.47 220.10 374.16
2015 Manhattan, KS 269 383 246.37 424.95 217.00 368.90
2012 Champaign-Urbana, IL 299 412 277.37 454.48 154.37 252.94
Means 289 444 364.51 645.06 233.09 394.36

Total 2,025 3,109 2,187.10 3,870.47 1,398.76 2,366.85

Note. Emissions values for the 2021 virtual CELA conference are derived from Jackle (2021) and
vary due to attendance, electricity, and data usage.
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Figure 1. CELA Presenting authors by likely travel mode.

Direct participation in presentations for most CELA conference authors was minimal. Across all six
CELA conferences investigated in this study, over 71 percent of authors participated in one presentation,
which may amount to 15 minutes of a four-day conference. About 88 percent participated in one or two
presentations and over 91 percent presented in one to three, or up to 45 minutes.

Some institutions participated more than others. While the greatest number of authors across the
six conferences under study represented unique institutions at least once (n = 198), or once on average (n
= 42), one institution had over 149 authors present with a mean participation rate of 25. Eight institutions
had mean author rates per conference of between 12 and 16, and 22 institutions had between 5 and 9
authors present at each CELA conference (Figure 3). Institutions and authors in the central and eastern US
presented most often, followed by the western US and abroad. The Mid-Atlantic, Midwest, and Deep South
yielded the most frequent representation by institution and mean number of authors.

4.2 Future CELA alternative-mode meetings
Baltimore, Salt Lake City, Dallas/Ft. Worth, Chicago, Atlanta, and Beijing met my selection criteria
for hub locations. The initial pairing of Salt Lake City (SLC) and Baltimore (BWI) yields the greatest
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emissions reduction, to which | added Beijing (PEK), Dallas/Ft. Worth (DFW), Chicago (ORD), and Atlanta
(ATL), in order. The SLC-BWI pair yields a 38-percent reduction relative to the business-as-usual (BAU)
mean and about 25 t CO:ze less than the 2012 Manhattan conference. The addition of PEK yields a 63-
percent emissions reduction relative to the mean, which is also about 43 percent lower than the 2015
conference. Adding DFW for a 4-hub hybridized conference yields a 72-percent reduction, relative to the
mean, and a 57.5-percent reduction relative to the 2015 conference. The 6-hub conference model yields
an emissions reduction of 81 to 72 percent relative to the mean or minimum travel-related footprint (Figure
2). In each hub scenario, PEK authors’ travel patterns remain constant. With the addition of each hub, air
travel reliance decreases, particularly with medium- and long-haul flights (Figures 2 and 3).
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Figure 2. Travel-related emissions estimations, t COze, for alternative CELA meeting models by
travel mode, and multiple site (hub) locations.
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Figure 3. Modeled authors per institution in US and Canada (n = 386), including US modeled multi-
hub locations (blue) and travel distance circles. All authors shown beyond 600km, except for in
Hawaii, may use short-haul aircraft to reach the nearest hub when 6 hubs are deployed.
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Using mean authors per institution (N = 429), we determined that three centralized in-person
meeting locations would meet a 45-percent emissions reduction target, relative to the BAU mean (M =
645.06 t CO2e) if 10 percent of the most distant authors attended online (Figure 4). All US locations would
meet the target with online attendance of 25 or 50 percent of the most-distant authors. If the baseline is the
minimum travel-related emissions value (424.95 t CO2e, Manhattan, 2015), only a centralized meeting in
Baltimore with online attendance of 25 percent would meet the target. Convening in Beijing only in any of
the three scenarios with a percentage of virtual attendance will not meet emission reduction targets.
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Figure 4. Summary of travel-related emissions estimations for past and future CELA annual
conferences, including emissions reductions targets.

5 DISCUSSION
51 Past CELA Conferences

Evident differences among recorded variables are worth exploring. The 2021 virtual CELA
conference clearly yielded the lowest emissions, as well as fewer presentations and shorter conference
duration. However, the number of represented institutions and presenting authors was comparable to the
2012 and 2015 CELA conferences. Travel-related emissions associated with the 2019 Sacramento
conference were double those of 2018. Most likely, travel by many 2019 authors originating from China (n
= 70) and east of the Mississippi River (n = 180) contributed more emissions from medium- and long-haul
flights. Although 39 authors originated from China in 2018, few other authors originated west of the US
Great Plains, thereby yielding lower travel-related emissions. In 2022, only three authors originated from
China, but large contingents of authors originating from the eastern US traveled to New Mexico.

CELA attendees may have contributed more to the climate crisis in a few days than other global
residents did in one year. More specifically, | found that most authors at each conference presented for 15
minutes and fewer presented for 30 or 45 minutes. In aggregate, travel emissions that account for global
warming potential over 100 years from each CELA conference equaled the 2020 per capita emissions of
as little as 53 to as much as 242 residents of Mexico (4.72 t CO2e), with a total across the six conferences
under study of 501 to 820 residents (Climate Watch, n.d.). Further, a single CELA conference may equal
cumulative 2020 emissions from Sierra Leone or Uganda; cumulative travel-related emissions across the
six CELA conferences is about equal to those emitted by the countries of Zambia or Cameroon. Emissions
have long-term impacts. For every t CO2 emitted, higher temperatures may contribute to 3 m?2 of September
Arctic Sea ice loss (Stroeve & Notz, 2018) and labor productivity losses equal to $0.81 (Chavaillaz et al.,
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2019), adjusted for inflation, in mining and quarrying, agriculture, construction, and manufacturing across
low-income, equatorial countries. For every 4,434 t CO2 emitted, one excess temperature-related death
somewhere in the world between 2020 and 2100 will occur (Bressler, 2021). Given that some 2019 member
survey respondents stated the “very high” acceptance rate and low quality of conference abstracts and
presentations are two of the least favorite aspects of CELA, deploying an alternative meeting mode to
reduce the impacts of annual conferences is justified.

5.2 Future CELA Meeting Modes

My study results suggest that incentivizing online attendance by a percentage of authors and
attendees that originate from the most distant locations may yield emissions reductions aligned with the
IPCC (2018) target of 45 percent by 2030, relative to 2010 levels. Some hub locations could meet the target
with lower percentages of virtual attendees while others may require a higher percentage. Regardless, even
half of 429 attendees, which we modeled, would yield a robust in-person presence comparable to
conferences in the late 2000s (e.g., Tucson, 2009).

Should CELA implement a multiple-hub conference model or one that incentivizes virtual
attendance for the most distant attendees, some locations and CELA schools may be burdened with
organizing and hosting year after year. Thus, CELA may rotate single sites for the incentivized model or
deploy two or three groups of three hubs that rotate every two or three years (e.g., BWI, SLC, and PEK one
year; ORD, DFW, and Seoul the next). Regardless, staff who organize meetings that utilize four or more
hubs could have difficulties identifying multiple groups of host sites in proximity to CELA schools, high
concentrations of members, and airports with multiple flight connections.

My study results also imply that authors and attendees who originate from intercontinental locations
participate only virtually in the future. A Beijing hub location (or similar) may afford in-person experiences
abroad. A multiple-hub conference should encourage or require attendance, interaction, and collaboration
with intercontinental, rather than intranational, attendees (Derudder & Liu, 2016).

Across all alternative meeting modes modeled, reliance upon aircraft, an unsustainable means of
transportation at present, and probably decades into the future (Lee et al., 2021; Peeters et al., 2016; Smil,
2010), is evident and durable. Thus, some incentivized virtual attendance and multi-hub conference models
are possible until 2030. Thereafter, a transition to hybridized conferences (i.e., multi-hub along with virtual
attendees) that discourages all air travel and relies upon overland travel must occur. As Tao et al. (2021)
show, hybridized conference models, which shift conference-related travel from air to overland, particularly
by car, generate lower emissions and some environmental impacts, but greater adverse impacts in at least
three categories. A transition to widespread use of electric vehicles may or may not mediate environmental
impacts from increased overland conference-related travel in the future. Until a clearer understanding of
this transition occurs, CELA should assume that complete virtual conference attendance by 2050 will be
necessary.

6 CONCLUSION
6.1 Possible Actions for future CELA Conferences

Three possible actions can be gleaned from the preceding study results. First, as Kldwer et al.
(2020) suggest, CELA may convene in person at a central location for biannual conferences. Every other
year, CELA could convene online, thereby affording opportunities to benefit from in person experiences
while experimenting with and becoming familiar with virtual formats. Second, CELA may incentivize virtual
attendance (with lower registration rates) by at least 25 percent of registrants who originate from the most
distant locations. The most distant participants would, consequently, not benefit from in-person experiences
and may choose not to attend, thereby decreasing attendance and the sense of inclusion among individuals
and within CELA. CELA could instead convene in person in at least three virtually connected hubs, which
would require additional coordination among organizers, resources, and funding, though the likelihood of
higher, more diverse attendance and greater volume of content may be worth the transition (Parncutt,
Meyer-Kahlen, & Sattmann, 2019). Each possible meeting scenario affords in-person and virtual
experiences, though virtual meetings will require reimagining to afford the spontaneity and serendipity of
in-person networking, such as by arranging opportunities to meet well-known scholars and practitioners in
virtual meeting rooms. One or more of the possible meeting modes could be implemented at different times
depending on resources and will. For instance, CELA could implement biannual meetings or those that



Page |145

incentivize virtual attendance now, then implement hybridized or multi-hub conferences in 3 to 5 years after
additional study and preparation.

Besides emissions reductions, potentially higher attendance rates and greater diversity among
participants (Klower, et al., 2020; Kuper, 2019; Sarabipour et al., 2021; Skiles et al., 2022; Yates et al.,
2022), prioritizing “travel-free meetings,” as Higham and Font (2019) recommend, has additional benefits.
Multi-hub or virtual models decrease the time and costs associated with long-distance travel, which 2019
CELA member survey respondents cited as reasons for not attending the annual conference (CELA, 2019).
By altering annual meetings, CELA may begin “to earn a reputation for relevance” and will be “develop[ing]
and adjust[ing] strategy and action plans to incorporate the changing world and prepare for the future,” two
of four principles associated with the 2012-2015 CELA strategic plan, extended to 2018 (CELA, 2016).
Immediate action decreases CELA’s cumulative contribution to the climate crisis and could increase the
credibility of the organization, especially among members that study and call for action to decrease or adapt
to the effects of climate change (Attari, Krantz, & Weber, 2019). Furthermore, CELA and its members would
be demonstrating urgency and agency for landscape architecture students, thereby countering the doom
and despair students (and faculty) may experience.

CELA should not purchase carbon offsets. Carbon offsets do not alter behavioral changes, do not
prevent emissions from occurring, may erode support for economic actions that reduce emissions
(Hagmann, Ho, & Loewenstein, 2019; Werfel, 2017), among other shortcomings such as failing to meet the
basic criteria of additionality (McAfee, 2022). While 4 percent (n = 5) of the 116 national and international
academic conferences reported in Holden, Butt, Chauvenet, Plein, Stringer, and Chadés (2017) offered
carbon offsets to attendees, members of the American Association of Geographers have more recently
concluded that purchasing carbon offsets is not worthwhile (Gifford, 2022; McAfee, 2022). Planting trees,
a common act performed with the goal of sequestering a quantity of atmospheric carbon dioxide equal to
that emitted, possesses biophysical and temporal limitations that decrease the likelihood of meeting the
carbon offset goal. For instance, sequestering travel-related emissions from fuel burn only for the six CELA
conferences in this study would require the year-long survival of over 58,000 three-inch caliper Acer
saccharum trees (at 53 Ibs each) planted in a 10’-0” square quincunx across 61 or more acres. On average,
each in-person CELA conference would require planting over 6,000 sugar maples. To encourage deep
decarbonization, “non-state actors cannot buy cheap credits that often lack integrity instead of immediately
cutting their own emissions across their value chain” (United Nations’ High-Level Expert Group, 2022, 7).
CELA and its members must modify their behaviors.

6.2 Future Research

The conduct of this study revealed potential future research opportunities that others may pursue.
Researchers may determine the extent of business and personal travel among members as documented
in AfA (2017), including a detailed accounting of the percentage of travel for field work, conferences,
administrative purposes, etc. Following Wynes et al. (2019), an investigation of potential relationships
between faculty rank, salary, travel-related emissions, conference presentations, collaborations, and
publications within the field of landscape architecture would be worthwhile. CELA and its members may
also benefit from an investigation of past CELA conference presentation authors to determine the degree
of intra- and international collaboration (see Derudder & Liu, 2016). The results of this study may be
extended by factoring in train travel to hub locations like van Ewijk and Hoekman (2021). Finally, following
the implementation of one or more of the possible actions | presented, emissions reductions should be
monitored. Future emissions estimations should also include other emissions sources including audio visual
devices, event venues, hotel accommodations, travel within the conference locations, and catering. CELA
meeting format(s) should be adjusted accordingly to account for emissions reductions, as well as attendees’
experiences, with the goal of maximizing both.
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