How to be a scientist
in a world on fire

Why the climate crisis concerns (neuro)scientists,
and what we can do

Anne E. Urai [ { '
NVP 15 December 2023 X
anneurai.net/green-neuroscience R




Today

How | got here

Talk: how bad are things, why should we care, and what can we
do?
45 mins

Group discussion: from worry to action
30 mins

Central wrap-up and pledges
15 mins
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Click on the projected screen to start the question




The big picture:
our predicament



Observed changes in climate over the last 2021 years

Variations in atmospheric carbon dioxide levels and global average temperature 416 ppm
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https://github.com/ed-hawkins/climate-visuals



Middle 40%

Poorest 50%

= I

Share of CO2 emissions in 2019, by income group and population
Source: Climate Equality: A planet for the 99%, Oxfam. Note: figures do not add to 100% due to rounding



Temperature Anomaly [°C]

Agriculture, civilization
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Whyv 1.5 dearee?
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Boreal forest
Fires and pests
changing

Amazon rainforest 7
Frequent droughts |

@ Tipping points
—» Connectivity

B4l West Antarctic ice sheet
@ Ice loss accelerating

Peter Hannam, "'Tipping points 'dangerously close™, SMH, 28 November 2019.

@ Permafrost
Thawing

Atlantic circulation
In slowdown since 1950s

Coral reefs
Large-scale die-offs

@

S

Wilkes Basin,
East Antartica
Ice loss accelerating



¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

2011-2020 was

around 1.1°C warmer future experiences depend on
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https://www.ipcc.ch/report/aré/syr/



https://www.ipcc.ch/report/ar6/syr/

It's bad.

What can we do?

As individuals, citizens, scientists



Taxonomy of climate responses

denial (it won't be so bad’)

defeatist (‘'what's the point when
China is emitting so much’)

nihilistic ("human beings suck
anyway, we're all doomed’)

exculpating ('this is a policy
problem’)

techno/ogy focused (‘devices will
suck COZ out of the air’)

efficacy ('collective action can
ripple and drive major societal
and policy change’)

Population
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Accept anthropogenic
global heating

Deny anthropogenic
global heating

Category 1
Mo action o
Deny impacts Accept impacts
Category 2 e
No action P
.-""/f
Little acﬁ-cun Action
Category 3 Category 4
s Look at it to some extent Lock at It, grieve, talk about it
BUI Ste rin Make some persenal changes Make personal changes
Advocate within institutions
the F Teach and research
b I rom Support grassrools advocacy
elievers . Pressure elected officials
belief to Jain civil disobedience
efficacy

Trends in Cognitive Sciences

https://doi.org/10.1016/}.tics.2019.08.001



https://doi.org/10.1016/j.tics.2019.08.001

Click on the projected screen to start the question
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Where do you locate yourself?

My actions have imp:

| feel depressed / worried



History of systems change

technological - political - social




Future of systems change

technological - political - social

The Falling Cost of

= 3 []
Renewable Energy = Ehe New York Times 2
Price per megawatt hour of electricity, by source” PLAY THE CROSSWORD
$400 T CE T Daily Business Briefing >
$300
Germany puts a stop to Nord Stream
$200 .
ofstore 4162 2, a key Russian natural gas
Coal $111 4 .
$100 uclear .
g pipeline
% Germany halted certification of the pipeline linking the
2010 2019 country to Russia in response to the Kremlin's recognition
* Global weighted average of levelized costs of energy (LCOE), without subsidies. Of two SeParatiSt regions in Ukraine'

Source: OurWorldinData.org
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DIFFUSION OF INNOVATION

SOURCE: EVERETT ROGERS LATE
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Social tipping points

Empirical Trials
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False social reality

Worried about Climate Change

Carbon Tax+

Siting RE on Public Lands

Policy

H

100% RE by 20351

Green New Deal
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Sparkmann et al.
NatComm 2022



1860s - 1910s, England
Florence Nightingale (left) &
Elizabeth Garrett Anderson

1920s, Brazil
Biologists from
National Museum

2020s, Worldwide

Scientist Rebellion

1860 1890 1920 “ 1950 1980 2010

= ' 2018 - present, Argentina
Esteban Servat

1957, USA & Europe
Bertrand Russell (left) and
Albert Einstein

James Hansen

https://elifesciences.org/articles/83292



https://elifesciences.org/articles/83292

Academics as advocates and activists

Presenting the climate petition, signed by over 1,200

academics, students and alumni

Fossil ties (2023)

Reproductive rights (2018)




Systems change in academia

The case of open science
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Open Science Community Leiden

Open Science Community Delft



Systems change in academia

Why should we (as scientists) care & act?

have seen big social changes happen
(open science, diversity)

Future Scientists

understand data
(exponential processes, feedback loops, homeostasis)

know something about human behavior

are (mostly) respected and sometimes
influential

teach the next generation

work in large organizations, from where

Ch ange can perco | ate "Yes, the phmet got destroyed. Butfm‘
a beautiful moment in time I had

"

. . an h-index of, like, 27
have a moral obligation =S

(especially those of us with tenure)



We can fix it.

Ok, where do | start?



Click on the projected screen to start the question




How Can Neuroscientists Respond
to the Climate Emergency?

Adam R. Aron,’-* Richard B. Ivry,? Kate J. Jeffery,® Russell A. Poldrack,* Robert Schmidt,> Christopher Summerfield,5-*
and Anne E. Urai”

https://doi.ora/10.1016/j.neuron.2020.02.019

Brain and Neuroscience Advances
Volume 6: 1-11

Climate crisis and ecological emergency: Why v w0z

h . . d h Article reuse guidelines:
sagepub.com/journals-permissions
t ey concern (neuro) Sa ent15ts’ an w at we DOI: 10.1177/23982128221075430
journals.sagepub.com/home/bna

can do ©SAGE

Charlotte L. Rae''"’, Martin Farley?3, Kate J. Jeffery*
and Anne E. Urai®

https://doi.org/10.1177/23982128221075430 AITELET Bl S ETe IR [R5

anneurai.net/green-neuroscience



https://doi.org/10.1016/j.neuron.2020.02.019
https://anneurai.net/green-neuroscience/
https://doi.org/10.1177/23982128221075430

research
actions
research
beliefs
gra_nt open
funding science
review

resource use

academic life

Rae, Farley, Jeffery,
Urai (2022) BNA
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In our
research

In our

What can psychologists do
to help avert climate and ecological breakdown?

quantify
impacts

slow science

compute
carefully

fly less

N

>

push for
teach divestment

join lobby
sustainability institutional
committee leaders
talk about it inform general
public vote
contact political live
representatives sustainably

protest



Resource use & open science

quantify review

impacts resource use
4.002602
1s?
mEOSF H
.‘. e compute
bl oot 5 52282 caretly
® Google: 100% renewable HELIUM
%ﬁ $72 PREPRINTS w =
‘- AR OpenNEURO Ten recommendations for reducing
the carbon footprint of research
NEUROVAULT ,,,f,aflgshare computing in human neuroimaging

( J S I
Am azo n We b e rVICeS mi':r:lglgss Edward Souter, Loic Lannelongue, Gabby Samuel, Chris Racey, Lincoln Colling, Nikhil Bhagwat,

Raghavendra Selvan, and Charlotte Rae

® currently 50% renewable
® non-renewable storage offset (highly problematic)
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Climate Crisis

HOME RESEARCH NEURO PEOPLE TEACHING PUBLICATIONS CONTACT

CLIMATE CRISIS CLIMATE PSYCHOLOGY AND ACTION LAB

How | quit neuroscience to focus on
preventing climate breakdown

Shifting fields takes courage, but if a tenured professor
can't take the leap to address the ecological emergency,
who can, asks Adam Aron

November 12, 2021

Adam Aron

Twitter: @swaziadam




Perspective https://doi.org/10.1038/541558-023-01857-4

Leveraging neuroscience for climate change Addreszsing the Climate C"iSiS.
research An Action Plan for Psychologists

REPORT OF THE APA TASK FORCE ON CLIMATE CHANGE

research
actions

Received: 27 February 2023 Kimberly C. Doell®'2*", Marc G. Berman®*, Gregory N. Bratman®,

‘Accepted: 20 September 2023 Brian Knutson ® ¢, Simone Kiihn’, Claus Lamm®'", Sabine PahL®'", 10 . 1037/a m pooo 104 1

Nik Sawe ®°, Jay J. Van Bavel ® >, Mathew P. White®'°" & Tobias Brosch ®?

research
N beliefs
1 | j. -
f',l‘M,_
Extreme Poor Stress Protection Exposure Virtual
weather and air and from extreme to nature strategies
heat events quality anxiety weather

IIII Home Joinin Project Ideas FAQs Support About Links
1in 5 Project

Path A:
environment to brain

-
N

Path B:
brain to environment

m §6¢ @ Ké% % é The 1in5 project

Most of us feel we don't have the time, expertise or chance to work on

rasanlly g Ty Climate s Gy (st climate change and/or loss of biodiversity (“environmental change”).
psychological chﬂngle change environmental decisions decisions 9 Y il
barriers strategies  communication behaviour

1in5 involves a simple redirection of some existing efforts.



Teaching

CLUMATE

- incorporate climate in your existing teaching

Science

Impacts

Policy

Psychology

Justice

Social Movements

- teach a course on climate psychology

*  Skepticism, belief and misinformation

* Risk perception, heuristics and biases

d Mental health and Cllmate GnXiety aronc“matecrisiS.net

*  Behavior change

. . . c p e s . The Psychology of the Climate Crisis
*  Collective action, group dynamics and social tipping points yenorory

AUTHOR PUBLISHED
Psych 278 @Stanford June 17, 2023
Preface

This is an open book created by the students and instructors in “The
Psychology of the Climate Crisis”, a course taught in 2023 in the
Department of Psychology at Stanford University by Professors Noah
Goodman and Russell Poldrack.



Institutional advocacy

Operations (food, transport,
buildings, purchases)

Banks, insurance, finance (S4F
Pension funds (ABP)
Ties to fossil fuel industry

Climate education

Academic
freedom
comes with
responsibility.

Is it responsible to accept
money from firms that
fuel climate disinformation?

Come to the fossil ties debate.
September 27, 14:00-16:00

Gorlaeus Building, Leiden

Register online and bring your LU card.

M 1101

KNAW Mew = Q

& Nieuws

Q

10 november 2023

Samenwerking met de fossiele
industrie

Eerder deze week ontvingen de KNAW en NWO een gpen brief van Scientists for
Future met een oproep om de samenwerking tussen onderzoekers en de fossiele

industriesector kritisch tegen het licht te houden.

In reactie daarop laat de KNAW weten de zorgen te delen en graag ruimte te
bieden voor dat debat vanuit diverse perspectieven, onder meer dat van de
academische vrijheid en wetenschappelijke integriteit. Maar ze tekent ook aan
dat de discussie over de eigen rol in de klimaatcrisis inclusief de samenwerking

met de fossiele industrie op instellingsniveau moet worden gevoerd.



SCientiﬁc com m u n ities BNA Green Neuroscience Prize

The BNA has declared a climate emergency and is taking action in
response to raise awareness within the neuroscience sector of the
urgent need to minimise the negative environmental impact of
undertaking research, teaching and practice.

q As part of this commitment, a new BNA prize is being launched in
° ofe 2023 to recognise efforts in neuroscience aimed at reducing the
% OHBM sustal na b I I Ity & environmental impact of research.
L] [ ]
Environmental Action

Special Interest Group NVP 2025: green prize?

S - K

Sessions Mame Search

Special Interest Events 09: Sustainability in European neurosciences

Edropean psychology and
climate change

EFPA is planning to have psychology and climate
change as one of its fields of action for its 2021-2023

Date 11.07.2022

Session Time 12:00 PM - 12:45 PM

Room Open Theatre

Chair(s) Jaime De la Rocha, Barcelona, Spain, Vassiliki Nikoletopoulou, Lausanne, Switzerland
Session Neuroscientists are very much aware of the causes and consequences of the current

mandate.

Read more »




Whatever you do, don’t do it alone

£

talk about it

ClimateActionNeuPsyc ~

join
sustainability
committee

SC|ent|sts4Future NL

Coalitie van bezorgde v nschappe

tinyurl.com/climate-action-neupsych

| A Werk mee aan een
‘Gm s | duurzame universiteit



https://tinyurl.com/climate-action-neupsych

From belief to action



Putting things in practice

1. Getting to know each other
* Groups of 5-8 peo#:tale _
* How do you feel after this talk?

2. Dreaming (5 minutes)

o Vision, goals and possibilities
O What would you like to see changed?

3. Planning (15 minutes)
* ldentify actions
« Position on impact vs difficulty axes

4. Acting (5 minutes)
o Get started & find your community
Pledge: what will you do this month?



Putting things in practice

1. Getting to know each other
* Groups of 5-8 peo{g{ale
How do you feel after this talk?



Putting things in practice

2. Dreaming (5 minutes)

o Vision, goals and possibilities
O What would you like to see changed?
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Rae, Farley, Jeffery,
Urai (2022) BNA
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Putting things in practice

https://twitter.com/PerrinAbi/status/1663540134414008321

1. Getting to know each other
* Groups of 5-8 peo]i?le _
* How do you feel after this talk?

2. Dreaming (5 minutes)

o Vision, goals and possibilities
O What would you like to see changed?

3. Planning (15 minutes)
* Identify actions
» Consider impact vs difficulty

4. Acting (5 minutes)
o Get started & find your community
o Pledge: what will you do this month?

Difficulty—


https://twitter.com/PerrinAbi/status/1663540134414008321
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Putting things in practice

tinyurl.com/green-neuroscience-feedback

4. Acting (5 minutes)
o Get started & find your community
Pledge: what will you do in two months?



Quick summary by each group

Don't repeat previously mentioned pledges
Say 1 sentence!

)




tinyurl.com/green-neuroscience-feedback

THANK YOU!

All materials and more at
anneurai.net/green-neuroscience



mailto:a.e.urai@fsw.leidenuniv.nl
https://tinyurl.com/doughnut-academia-feedback
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