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Flying less - the problem

• We fly a lot… 

• especially senior academics 

• mostly to conferences 

• 12-27% of university emissions (KNAW) 

• Travel is ingrained in our professional 
norms 

• prestige, hiring, networking, 
opportunities

fly less
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Emissions Gap Report 2020

of the other half with citizens in middle-income countries 
(Chancel and Piketty 2015; Oxfam and SEI 2020). One study 
estimates that the ‘super-rich’ top 0.1 per cent of earners 
have per capita emissions of around 217  tCO2 – several 
hundred times greater than the average of the poorest half 
of the global population (Oxfam and SEI 2020). 

Estimates of the per capita CO2 consumption emissions of 
different global income groups are shown in figure 6.1, based 
on Oxfam and SEI (2020). This analysis estimates per capita 
CO2 emissions rather than CO2-equivalent, and allocates 
all consumption emissions to individuals rather than just 

those associated with household consumption. To indicate 
the relative scale of lifestyle emission changes required, a 
target for global average per capita consumption emissions 
of 2.1 tCO2 per capita in 2030 is also shown, as implied by 
1.5°C-consistent pathways estimated by Oxfam (2020). 
Estimates in figure 6.1 show that per capita consumption 
emissions of those in the global top 10 per cent of income 
earners would need to be reduced to about one-tenth of their 
current level by 2030 and those of the top 1 per cent by at 
least a factor of 30, while those of the poorest 50 per cent 
could increase by around three times their current level. 

Figure 6.1. Per capita and absolute CO2 consumption emissions by four global income groups in 2015
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Note: Per capita CO2 consumption emissions, and absolute CO2 consumption emissions by four global income groups in 2015, 
compared with emissions reduction targets for 2030 for limiting warming to 1.5°C. Income thresholds in 2015 are according to US$ 
purchasing power parity in 2011: 1 per cent > US$109,000; 10 per cent > US$38,000; middle 40 per cent > US$6,000; poorest 50 per cent 
< US$6,000.

Other estimates also affirm wide disparities in emissions 
by income bracket. Oswald et al. (2020) estimate that 
households of the global top 10 per cent of income earners 
use around 45 per cent of all energy for land transport and 
around 75 per cent of all energy for aviation, compared 
with 10 per cent and 5 per cent respectively for the poorest 
50  per cent of households. Similarly, Ivanova and Wood 
(2020) find that a large share of the emissions of the top-
emitting European Union households are transport-related. 

To design equitable low-carbon lifestyle approaches, it is 
important to consider these consumption inequities and 
identify populations with very high and very low carbon 
footprints. Central to addressing consumption inequities 
is reframing the meaning of ‘progress’ and ‘affluence’ 
away from the accumulation of income or energy-intensive 
resources to the achievement of well-being and quality of 
life. Studies show that a comprehensive idea of well-being 
that includes basic needs for all people can be attained with 
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Original Data from Wynes & Nicholas, 2017, Environmental Research Letters https://doi.org/10.1088/1748-9326/aa7541 
Original Graphic from Catrin Jakobsson

live 
sustainablyIndividual behavior

https://doi.org/10.1088/1748-9326/aa7541
https://doi.org/10.1088/1748-9326/aa7541


Individual behavior

• Travel overland: rail, car(share) 

• Enjoy and take time - slow travel 

• Collaborate & conference locally 

• When flying: 

• combine multiple trips into one 

• don’t fly first class 

• Just don’t fly so much 

fly less

https://www.bbc.com/news/science-environment-49349566





Community norms: conferences
fly less

Traditional ‘legacy’ 
meeting Virtual meeting



Community norms: conferences

Virtual conferences 

• Low cost 

• Accessibility 

• Visa restrictions 

• Family responsibilities 

• Travel difficulties 

• More diversity
Sarabipour et al. (2021) Changing scientific meetings 
for the better. Nature Human Behaviour 5:296–300.
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schools or university campuses, may also 
offer attendees the opportunity to visit local 
laboratories, tour facilities, and interact 
with the local scientists, potentially bringing 
benefit to the local community. These 
meetings enable interactions and discussions 
of science in ways that provide ECRs with 
ample opportunities to exchange ideas and 
meet established researchers.

Virtual global conferences and local hubs. 
Face-to-face interactions at conferences 
that are important in generating new ideas, 
networks, and collaborations can also be 
facilitated via digital conferencing. Reducing 
academic air travel does not impact 
professional success8. Speakers spend time 
and resources preparing talks for in-person 
conferences that end up reaching a limited 

audience with limited geographic impact, 
often restricted to wealthy economies. 
Switching to fully virtual conference modes 
will increase reach and access to knowledge 
worldwide. Multi-location in-person 
conferences, where participants only travel 
to a nearby location to interact with other 
‘local’ scientists, are also viable9,10. Each 
hub may hold in-person keynote and panel 
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Fig. 1 | In-person academic conferences are costly and exclusive. Summary analysis of features of 270 conferences held in-person by over 150 scientific 
societies and organizations during 2018–2019 in various scientific disciplines (Supplementary Information). Aggregate analysis is presented from a database 
of in-person conferences (https://elifeambassadors.github.io/improving-conferences/). Overall, the majority of meetings were held frequently (annually), and 
their formats and organization lacked environmental sustainability, inclusive practices, and promotion and training opportunities for early-career researchers.

NATURE HUMAN BEHAVIOUR | VOL 5 | MARCH 2021 | 296–300 | www.nature.com/nathumbehav
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sessions, but the hubs can also be connected 
for virtual panel sessions and discussions 
(broadcast digitally across continents); such 
an arrangement enables speakers to present 
talks and posters remotely. Livestreaming 
allows chat amongst other online attendees 
in real time, access to sessions that fit 
attendee schedules, and the ability to stream 
sessions from any devices, while creating 
more space for researchers to interact and 
connect. The number of conferences that 
are livestreamed or held in a virtual reality 
setting has increased over the past few years, 
particularly in 2020 due to the COVID-19 
outbreak, showing great success11.

Foster digital networking by investing 
in relevant, immersive, and interactive 
experiences. Organizers of virtual 
conferences must develop strategies 

for facilitating digital connections. 
Fully streaming conferences (beyond 
video-conferencing select talks) and 
scientific electronic panels can be 
made feasible without many significant 
additional resources, accompanied by 
online discussions and Twitter (poster) 
conferences. Participants can also record 
and upload videos of their presentations 
that are posted to the meeting website. 
During several weeks when the conference 
is ‘open’, attendees can watch the videos, ask 
questions, and interact with the speakers 
on online forums; educational and hiring 
opportunities can be offered and applied 
for. Slack groups have taken the initiative 
to connect researchers within and across 
disciplines globally, via group-based and 
one-on-one online discussions and keep 
them virtually connected afterwards. 

Electronic (online) poster sessions can 
provide each presenter with the opportunity 
to tag their poster with a 3–5-min talk 
summarising their work. Attendees watching 
video presentations of talks and posters can 
direct-message the presenting authors for 
inquiries via email or the online meeting 
platform. Digital discussion forums can 
serve to assist communication between 
early-career and senior researchers, as 
writing a comment or question in a forum 
can feel less intimidating than approaching 
an established scholar in person. With  
more time to think the presentations 
through, attendees can put their best  
foot forward during interactions and 
networking with speakers.

Incentives and mandates to support and 
promote low-carbon research careers. 
Prior to the COVID-19 pandemic, 
business-related air travel by academics at 
universities continued to grow, reaching 
tens of millions of miles flown in one 
year. Institutional practices should shift to 
mandate severe reductions in academic air 
travel, as these changes will significantly 
reduce the academic carbon footprint. 
Purchasing carbon offsets does not reverse 
the damaging impact of researchers flying 
on climate and living ecosystems, and the 
scale of the efforts and cost to actually 
offset emissions may be prohibitively high. 
Institutions and funders can implement a 
carbon tax on air travel emissions caused 
by academic flying and mandate traveling 
by train for short travel time. Funds from a 
carbon tax can be used to fund research that 
could fight against the climate crisis.

As researchers re-evaluate their practices, 
it is also essential that academic institutions, 
scientific societies, and funding agencies 
coordinate and mandate sustainability codes 
of conduct and funding to only organize 
academic conferences in fully virtual and 
multihub, hybrid in-person/virtual formats, 
simultaneously increasing accessibility for 
all9,10. At many institutions and disciplines, 
scholars are granted tenure and promotions 
based in part on the number of their 
research presentations at professional 
conferences. Furthermore, as postdoctoral 
and tenure-track jobs are scarce in many 
academic disciplines, ECRs face mounting 
pressure to attend conferences to network 
with potential colleagues. Changes can also 
be expected in funding and promotion 
requirements so that academics on 
tenure-track do not have to choose between 
delivering an international talk and receiving 
a grant or tenure promotion. The proposed 
changes below will in turn encourage a 
culture of academic research that is more 
equitable and less reliant on traveling.

Key considerations for every academic conference

Visa-free
attendance

Attendance
cost

Frequency Size

$

Gender balance Free and on-site
childcare

Nursing rooms ECR promotion
events

Electronic posters Electronic-only
program books

Carbon neutrality via
virtual conferencing

All talks livestreamed
and recorded

Diversity and
inclusion statement

ECR networking
events

ECR training
events

Code of ethics

Food waste
management

Reduce energy
and resource use

Code of
conduct

Plant-based 
sustainable catering

Fig. 2 | Key considerations for attendees and organizers of academic conferences. A checklist of 
recommended key considerations for improving conferences in hybrid or fully virtual formats for the 
benefit of all researchers worldwide.
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Community norms: conferences

Virtual conferences 

• Less networking & community 
building 

• Zoom fatigue, digital 
multitasking 

• Less engagement: ongoing 
demands at home & work

fly less

https://twitter.com/GretchenTG/status/1305974239984484353
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Traditional ‘legacy’ 
meeting Virtual meeting

Travel sparsely 

Virtual meetings as second tier 

Best of both worlds
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Community norms: conferences

Source: M. Klöwer https://doi.org/10.5281/zenodo.3553784 (2019)

fly less

https://doi.org/10.5281/zenodo.3553784
https://doi.org/10.5281/zenodo.3553784
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fly less

In-person 
meeting ‘hubs’

Traditional 
+ virtual option

Traditional ‘legacy’ 
meeting

Network of 
local meetups Virtual meeting

Rae, Farley, Jeffery & Urai,  
in press
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http://neuromatch.io
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Local meetups at NMC 4.0
fly less

https://conference.neuromatch.io/instructions/how-to-meetups



Local meetups at NMC 4.0

• Demand driven, bottom-up and distributed 

• Resilient to local Covid disruptions 

• Accessibility 

• Low carbon impact, low cost (short travel distances) 

• Inclusive (go home at night), great for students 

• Flexibility with time-zones (no jetlag) 

• Local networking & physical event with socials

fly less

https://conference.neuromatch.io/instructions/how-to-meetups



Local meetups at NMC4
fly less

https://conference.neuromatch.io/instructions/how-to-meetups



Local meetups at NMC4
fly less



Our experience

• Participants liked the meetups 

• But: less enthusiasm than expected 

• Organising is time-consuming and difficult 

• Vision for the future 

• Network of venues (Lorentz center?) with great setups 

• Tech stack (‘NMC in a box’) 

• Local meetups as ‘watch parties’ during smaller in-person meetings 

• No silver bullet 

• More thoughts on the meetup experiment: https://anneurai.net/2022/01/20/2046/ 

fly less

https://anneurai.net/2022/01/20/2046/
https://anneurai.net/2022/01/20/2046/


These levels all influence each other

In your
research

In your 
academic life

In your 
institution

In your community
 and society

Rae, Farley, Jeffery & Urai, in press
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How Can Neuroscientists Respond
to the Climate Emergency?

Adam R. Aron,1,* Richard B. Ivry,2 Kate J. Jeffery,3 Russell A. Poldrack,4 Robert Schmidt,5 Christopher Summerfield,6 ,*
and Anne E. Urai7
1Department of Psychology and Neuroscience Graduate Program, University of California San Diego, San Diego, USA
2Department of Psychology, University of California, Berkeley, USA
3Division of Psychology and Language Sciences, University College London, UK
4Department of Psychology, Stanford University, Stanford, CA, USA
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7Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA
*Correspondence: adamaron@ucsd.edu (A.R.A.), christopher.summerfield@psy.ox.ac.uk (C.S.)
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The world faces a climate emergency. Here, we consider the actions that can be taken by neuroscientists to
tackle climate change. We encourage neuroscientists to put emissions reductions at the center of their
everyday professional activities.

Introduction
Human activity has heated the planet by
!1.1"C since pre-industrial times, and
the average global temperature seems
to be growing exponentially (Xu et al.,
2018). The international consensus body
of climate scientists, backed by govern-
ments, has called for a reduction in emis-
sions of !50% by 2030 to try to keep the
temperature increase to 1.5"C (IPCC,
2018). A 50% reduction in emissions is a
daunting undertaking that will require us
to completely restructure our global econ-
omy around renewable sources of energy
and sustainable development. If tempera-
ture is allowed to go much beyond 2"C as
business-as-usual projections suggest
(Rogelj et al., 2016), then the possible
consequences include mass despecia-
tion, periodic deadly temperatures, rising
sea levels that jeopardize many current
population centers, food and water inse-
curity, ever-rising poverty levels, and the
possibility of mass migration and further
armed conflict between nations (Wal-
lace-Wells, 2019)
In this NeuroView, our focus is on

the actions that can be taken by neurosci-
entists—researchers, clinicians, educa-
tors, administrators, and students—who
make up the readership of Neuron. Our
goal here is to ask how neuroscientists
can reduce the emissions and waste that
arise as a consequence of professional
activities, including flying, teaching,
research, and administration (Favaro,
2014). In the face of political inaction, it

is easy to feel that individuals count
for little and that the cause is hopeless.
However, many earlier movements
have shown us that when individuals
work together to take collective non-
violent action, the consequences can
ripple and undergird major societal and
policy change (Chenoweth et al., 2011).
Although climate science, social change,
and geopolitics are not the traditional
focus of our field, we believe that neuro-
scientists have important roles to play in
shaping our generation’s obligation to
tackle the climate emergency.

Flying Less
Amajor way we can reduce our emissions
as a field is by flying less (Nathans and
Sterling, 2016). Air travel accounts for
around 4% of CO2 emissions globally
(IPCC, 2018) and is slated to grow
dramatically over coming years. These
emissions are mostly caused by a small
percentage of the world’s population
that includes many academics. The inter-
national nature of academic work has
normalized frequent air travel as an
intrinsic part of being a successful scien-
tist, and many neuroscientists travel tens
of thousands of miles per year to give
talks or posters at invited seminars, work-
shops, and conferences. A researcher
traveling from London to San Diego on
an economy class return ticket would
produce about 2.6 tons of CO2. According
to some estimates, these CO2 emissions
from one return flight are equivalent to

living without a car for a year (2.4 tons),
nearly double the emissions associated
with switching a household to entirely
renewable energy (1.4 tons), and nearly
3 times the emissions associated with
moving from an omnivorous to a fully
plant-based diet for a year (0.8 tons)
(Wynes and Nicholas, 2017); these emis-
sions are also 13 times the annual per
capita emissions of a person in
Tanzania. The carbon footprint of many
researchers is thus disproportionately
large compared to the population
average. Furthermore, the largest confer-
ence in our field, the Society for Neurosci-
ence meeting, takes place in a US city
each year and attracts over 30,000 at-
tendees. Given that most delegates arrive
by air, including many from outside the
US, it is easy to estimate that this confer-
ence alone contributes tens of thousands
of tons of C02 in flights alone.

Carbon Offsets
One common argument against reducing
CO2 emissions is that rather than flying
less, we should simply pay for carbon off-
sets when purchasing air tickets. Carbon
offsets are voluntary payments toward
schemes that aim to reduce emissions
or even reverse them (‘‘drawdown’’) and
thus to neutralize the impact of our
consumption. For example, one major
neuroscience conference now offers a
link for people to pay $15 to offset one
ton of CO2, with that money used to buy
water filters in Honduras to reduce the
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