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The climate crisis at 1.1 degrees
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https://www.theguardian.com/world/2021/aug/05/people-dead-as-wildfires-continue-to-rage-across-southern-europe
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Climate change is already a ecting every inhabited region across the globe 
with human influence contributing to many observed changes in weather 
and climate extremes
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b) Synthesis of assessment of observed change in heavy precipitation and 
con!dence in human contribution to the observed changes in the world’s regions
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c) Synthesis of assessment of observed change in agricultural and ecological drought
and con!dence in human contribution to the observed changes in the world’s regions
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Each hexagon corresponds 
to one of the IPCC AR6 
WGI reference regions

IPCC AR6 WGI reference regions: orth merica  NWN (North-Western North America, NEN (North-Eastern North America), WNA 
(Western North America), CNA (Central North America), ENA (Eastern North America), Central merica  NCA (Northern Central America), 
SCA (Southern Central America), CAR (Caribbean), outh merica  NWS (North-Western South America), NSA (Northern South America), NES 
(North-Eastern South America), SAM (South American Monsoon), SWS (South-Western South America), SES (South-Eastern South America), 
SSA (Southern South America), urope  GIC (Greenland/Iceland), NEU (Northern Europe), WCE (Western and Central Europe), EEU (Eastern 
Europe), MED (Mediterranean), frica  MED (Mediterranean), SAH (Sahara), WAF (Western Africa), CAF (Central Africa), NEAF (North Eastern 
Africa), SEAF (South Eastern Africa), WSAF (West Southern Africa), ESAF (East Southern Africa), MDG (Madagascar), sia  RAR (Russian 
Arctic), WSB (West Siberia), ESB (East Siberia), RFE (Russian Far East), WCA (West Central Asia), ECA (East Central Asia), TIB (Tibetan Plateau), 
EAS (East Asia), ARP (Arabian Peninsula), SAS (South Asia), SEA (South East Asia), ustralasia  NAU (Northern Australia), CAU (Central 
Australia), EAU (Eastern Australia), SAU (Southern Australia), NZ (New Zealand), mall slands  CAR (Caribbean), PAC (Pacific Small Islands)
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The climate crisis

• IPCC (2018): 

420 Gigatons CO2 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

• Students

• Universities

• Research institutes

• Funding organizations

• Conference organizers

• Academies, learned societies

• Ranking agencies

• Policy makers
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Climate sustainability of the academic system

• Individual researchers

• Students

• Universities

• Research institutes

• Funding organizations

• Conference organizers

• Academies, learned societies

• Ranking agencies

• Policy makers

Both:
As individual actors
and organizations who set framework conditions for individuals

Cultural change requires change in individual behaviors
and changes in framework conditions, norms and incentives

<latexit sha1_base64="2E1sbmrmlnlk8QemZSnyJlBY0Os=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh960X664VXcOskq8nFQgR6Nf/uoNYpZGXCGT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqWKRtz42fzSKTmzyoCEsbalkMzV3xMZjYyZRIHtjCiOzLI3E//zuimG134mVJIiV2yxKEwlwZjM3iYDoTlDObGEMi3srYSNqKYMbTglG4K3/PIqadWq3mW1dn9Rqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD6DWjW4=</latexit>
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Climate impact of academia in numbers - Universities

Total 68.000 t CO2-eq

Total 24.000 t CO2-eq

Total 28.000 t CO2-eq

Total 29.000 t CO2-eq Total 75.000 t CO2-eq

Total 48.000 t CO2-eq

• Scope 1: direct emissions

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

• Scope 3: all other indirect emissions
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Climate impact of academia in numbers - Universities

• Typical main sources: 
• electricity (unless ”green” provider or on-campus 

solar/wind) & heating
• Travel

• Average per staff member ~ 5 t CO2-eq/year
• Reports prerequisite to take meaningful action

• Lack of standardized reporting & (typically) 
incompleteness of scope 3

Total 68.000 t CO2-eq

Total 24.000 t CO2-eq

Total 28.000 t CO2-eq

Total 29.000 t CO2-eq Total 75.000 t CO2-eq

Total 48.000 t CO2-eq

• Scope 1: direct emissions

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

• Scope 3: all other indirect emissions
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Climate impact of academia in numbers – Research institutes

Astronomy

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

Astronomy

[data from Jahnke et al. 2020]

88 % from computing

75-90 % from computing



ALLEA | All European Academies

Climate impact of academia in numbers – Research institutes

Astronomy

[data from Jahnke et al. 2020]

88 % from computing

75-90 % from computing

[figure from 2nd CERN 
environment report, 
2021]

Particle physics
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Climate impact of academia in numbers – Research institutes

Astronomy

[data from Jahnke et al. 2020]

88 % from computing

75-90 % from computing

[figure from 2nd CERN 
environment report, 
2021]

Particle physics

Life sciences

[data from EPFL Green Lab Project]

Adshead et al., 2021:
27.5 Mio t CO2-eq emissions from clinical trials
~ 20 % from air travel 
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Climate impact of academia in numbers - conferences

• Typically ~ 1 t CO2-eq emissions per participant from air travel 
[Spinellis, Louridas, PLoS ONE 8(6) (2013) e66508]

• 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

• 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

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

2019 installments:

in person

2020 installments:

virtual
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Current trends – some examples
Net zero pledges by universities (selected examples)

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)

Various initiatives to reduce flying in 
academia or refrain from flights under 1000 
km



ALLEA | All European Academies

Current trends – some examples
Net zero pledges by universities (selected examples)

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)

Various initiatives to reduce flying in 
academia or refrain from flights under 1000 
km

What is needed next?

• Going beyond initiatives by individual actors

• Broad dialogue with all stakeholders to transform academic system 
to be climate sustainable  
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Panel discussion

• If 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.

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