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The climate crisis at 1.1 degrees

Approved Version Summary for Policymakers IPCC AR6 WGI

Climate change is already affecting every inhabited region across the globe
with human influence contributing to many observed changes in weather
and climate extremes

a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world’s regions
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b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world’s regions
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¢) Synthesis of assessment of observed change in agricultural and ecological drought
and confidence in human contribution to the observed changes in the world’s regions
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The climate crisis

* [PCC (2018):
420 Gigatons CO, emissions remaining” for 66 % chance
to limit global warming below 1.5 degrees

* Per person per year until 2050: ~ 1.5 tons “budget”
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Climate sustainability of the academic system

* Individual researchers

e Students

* Universities

e Research institutes

* Funding organizations

* Conference organizers
 Academies, learned societies
* Ranking agencies

* Policy makers
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Climate sustainability of the academic system

e Individual researchers
e Students
 Universities

e Research institutes

* Funding organizations Both:
As individual actors
 Conference organ izers and organizations who set framework conditions for individuals

’ Academles’ learned societies Cultural change requires change in individual behaviors L

and changes in framework conditions, norms and incentives

* Ranking agencies

* Policy makers
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Climate impact of academia in numbers - Universities

Oslo University, 2019

«* 1 Total 68.000 t CO,-eq
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ETH Zurich, 2018

Hamburg University, 2017

« [l Total 28.000 t CO,-eq
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Cambridge University, 2019/20

* Scope 1: direct emissions

* Scope 2: indirect emissions associated with purchase
of electricity & heating

* Scope 3: all other indirect emissions

s | Total 29.000 t CO,-eq

F T T T T T T T
0% 10% 20% 30% 40% 50% 60% 70%

Q\QQ University of Ghent, 2019

Total 48.000 t CO,-eq
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<1 Total 75.000 t CO,-eq
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Copenhagen University, 2019

| Total 24.000 t CO-eq
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Climate impact of academia in numbers - Universities
Oslo University, 2019 Hamburg University, 2017
& e Scope 1: direct emissions
b\@" &
;,&f: e Scope 2: indirect emissions associated with purchase
C - of electricity & heating
&
& & & . . . .
¢ o, Total68.000tCOreq | . [l Total 28.000 t CO,-eq e Scope 3: all other indirect emissions
%efl“o ¥k 1% 2% X% o% 0% &% T 0% 10% 20% 30% 40% 50% 60% 70%
ETH Zurich, 2018 Cambridge University, 2019/20

e Typical main sources:

* electricity (unless "green” provider or on-campus
solar/wind) & heating

*og\l@ Total 29.000 t CO,-eq| < & Total 75.000 t CO,-eq * Travel
@p‘@@@ University of Ghent, 2019 Copenhagen University, 2019 [} Ave rage per Staff member ~ 5 t Coz_eq/year
e Reports prerequisite to take meaningful action
&‘9&
e * Lack of standardized reporting & (typically)
“, [ Total 48.000t COreq| o | Total 2,000t COeq incompleteness of scope 3

mmm Scopel+2 mm Tavel related mmm Other
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Climate impact of academia in numbers — Research institutes

@ Electricity Flights ObservatorieJagalt:
&
W
Commuting Astronomy
o Flights Sl 18.1
@ -

[data from Jahnke et al. 2020]
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Climate impact of academia in numbers — Research institutes

88 % from computing
> Electricity Flights Observatorie Jagat:

Commuting Astronomy
Flights Heating BE:aS

75-90 % from computing
[data from Jahnke et al. 2020]
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Climate impact of academia in numbers — Research institutes

88 % from computing
> Electricity Flights Observatorie Jagat:

Commuting Astronomy
Electricity Flights Heating BE:aS

75-90 % from computing

¥
A [data from Jahnke et al. 2020]
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200000 . .
Particle physics
180000 . .
o000 [figure from 2nd CERN
140000 environment report,
2021]
120000
100000
80000 .
60000 . ® LHC experiments - Particle detection
© LHC experiments - Detector cooling
40000 Other experiments
® Heating (gas + fuel)
20000 I Other
® Electricity consumption (EDF)
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Climate impact of academia in numbers — Research institutes

88 % from computing
> Electricity Flights ObservatorieJadat:

Commuting Astronomy

75-90 % from computing

& Flights Heating RS
A [data from Jahnke et al. 2020]
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Life sciences Yearly emissions [tCO2eq]
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EEm Heating (oil and gas) 200000 Pa rtide phySiCS
Bl Heating (electricity) . .
BN Electricity 100000
Emm Commuting ; .
= Travel o000 [figure from 2nd CERN
B Cons. goods (no IT) 140000 environment report,
57.2 mmm Cons. goods (IT) 2021]
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Yearly emissions [tCO2eq]  [data from EPFL Green Lab Project] -
Adshead et al., 2021: Bl ey
27.5 Mio t CO,-eq emissions from clinical trials ooty | oereperments
~ 20 % from air travel 20000 I 0::::icityconsumption(EDF)
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Climate impact of academia in numbers - conferences

* Typically ~ 1t CO,-eq emissions per participant from air travel
[Spinellis, Louridas, PLoS ONE 8(6) (2013) e66508]

e Often 10 - 20 % of participants cause > 50 % of emissions

* Virtual vs. in-person: 94 % (Tao et al. 2021) to 98 % (Duane et al. 2021)
reduction in emissions

e Choice of conference location: ~ 20 % emissions reduction by optimizing
location for 4 examples [Stroud, Feeley, Ecography 38: 402—404, 2015]
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Climate impact of academia in numbers - conferences
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2019 installments:

in person

2020 installments:

virtual

Co-benefit: Increased inclusivity of virtual/hybrid events:

Share of Conference Participants by Region

APS2019
APS2020
ASN2019

ASN2020

ICLR2019
ICLR2020

0% 25% 50% 75% 100%

Data from (https://elifesciences.org/articles/62668#fig3s1).

B North America
@ Europe & Central Asia
B Asia & Oceania

[ Middle East and
Northern Africa

Sub-Sahara Africa

Latin America &
Caribbeans
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Net zero pledges by universities (selected examples)

Current trends — some examples

Alliance of Science organizations in Germany Cambridge University -
(conference of university rectors, national LNy o Sty ®
. University of Nottingham . ]
academy Leopoldina, University of Edinburgh o
. Imperial College London -
suenc.e funders (DAAD, [.)FG,. Humboldt), SN e g
associations of research institutes (Max Oxford University o
. . . University of Bournemouth ®
Planck, Leibniz, Helmholtz)): i 2
Climate neutrality by 2035 University of Gloucestershire °
University of Helsinki @
University of Graz ]
i University College London @
Research fields (examples): Universidad Politecnica de Madrid @ S SopETEz
Climate sustainability papers in astronomy SRStk P mOUt . * Scope1+ 2 + business travel
A . Free University of Berlin ® * Scopel-3
(2019), neuroscience (2021), partlde Leuphana University Lueneburg —————— + No scope available
physics (2022) 2010 2015 2020 2025 2030 2035 2040 2045 2050
Various initiatives to reduce flying in
academia or refrain from flights under 1000
km
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Alliance of Science organizations in Germany
(conference of university rectors, national
academy Leopoldina,

science funders (DAAD, DFG, Humboldt),
associations of research institutes (Max
Planck, Leibniz, Helmholtz)):

Climate neutrality by 2035

Research fields (examples):

Climate sustainability papers in astronomy
(2019...), neuroscience (2021), particle
physics (2022)

Net zero pledges by universities (selected examples)

Cambridge University

@

University of Gothenburg

University of Nottingham

University of Edinburgh

Imperial College London

Stockholm University

Oxford University

University of Bournemouth @

ETH Zurich

University of Gloucestershire

University of Helsinki

University of Graz

University College London

Universidad Politecnica de Madrid

University of Plymouth ®

Free University of Berlin ®
Leuphana University Lueneburg ———@

| | | |
2010 2015 2020 2025 2030

|
2035

® & 0 0

Scopel + 2
« Scopel + 2 + business travel
e Scopel-3
+ No scope available

| | |
2040 2045 2050

Various initiatives to reduce flying in
academia or refrain from flights under 1000
km
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What is needed next?

* Going beyond initiatives by individual actors

to be climate sustainable

* Broad dialogue with all stakeholders to transform academic system




TRANSFORMING
SCIENCE

Pathways Towards Sustainability
and Trustworthiness . .

11&12

May 2022

#TransformingScience Brussels

REGISTRATION

ALLEA | All European Academies W 'i



allea

Panel discussion

* |f you’re not a panelist, turn off your video.

* When you are in Gallery View, right-click on
any participant that has their video off.
Choose “Hide non-video participants” to
hide all users with their video off.

e Post your questions in the chat; audience
qguestions will be taken in the second part of
the discussion.
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