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We are headed for cataclysm

IPCC, Special Report on 1.5 degrees 



Source: Prof Jeff Berardelli



Greece, 08/09/2023



Derna, Libya, 12/09/2023



Acapulco, Mexico, 29/10/2023

Image source: AFP



Scientific motivation for the 
climate crisis

6th assessment reports from the Intergovernmental Panel on Climate 
Change (IPCC)

Scientific motivation for the climate crisis
6th assessment reports from the Intergovernmental Panel on Climate Change (IPCC)



Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE

SIXTH ASSESSMENT REPORT
Working Group III – Mitigation of Climate Change

WG1, Figure SPM6



12.04.2022, Swiss Global Change Day Prof. Sonia Seneviratne, ETH Zürich 

Working Group I – The Physical Science Basis

Wie extrem kann das Klima in global und in Europa werden?

Global warming increases extreme 

weather in all global regions.

jHotHeatwaves

Extreme rainfall

Droughts

Extreme events: already being observed

(IPCC AR6 WG1, Fig. SPM.3)
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https://www.worldweatherattribution.org/reporting-extreme-
weather-and-climate-change-a-guide-for-journalists/

https://www.worldweatherattribution.org/reporting-extreme-weather-and-climate-change-a-guide-for-journalists/
https://www.worldweatherattribution.org/reporting-extreme-weather-and-climate-change-a-guide-for-journalists/


And «green growth» 

claims are greenwashing.



What should we do?

What do “post-growth strategies, reorienting the economy 

towards sufficiency, equity and human well-being” mean?



Stylised facts
on

Energy &
Well-being



Energy & well-being: stylised fact #1
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Beyond a certain level, energy increases do not 
result in measurably higher well-being.

“The high plateau”



Source: A. Pasternak, United States Department of Energy, 2000

“The high plateau”



Energy & well-being: stylised fact #2

18

“Dynamic decline”

Steinberger, J. K. and J. T. Roberts (2010). "From constraint to sufficiency: the decoupling of 
energy and carbon from human needs, 1975-2005." Ecological Economics 70(2): 425-433.

The energy threshold associated with any given level 
of well-being decreases dramatically over time.



Does well-being within limits exist 
internationally? 

Testing Kate Raworth’s Doughnut.



https://goodlife.leeds.ac.uk

https://goodlife.leeds.ac.uk/
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O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability

Where We

Need to Be

https://goodlife.leeds.ac.uk/
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What role does 
inequality play?



24
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Baltruszewicz et al 2023

Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/

https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/
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Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/

https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/


NEPAL, VIETNAM AND ZAMBIA
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EF = Energy
Footprint

Includes
international 
production 
and trade.

Baltruszewicz et al 2021
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Energy footprints vs income inequality
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FOOTPRINTS AND WELLBEING
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CONCLUSION?
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Baltruszewicz et al 2021



What factors
enable (or disable)

societies from
achieving well-being at 

low energy use?



PROVISIONING SYSTEMS ARE THE LYNCHPIN BETWEEN 

PLANETARY BOUNDARIES AND WELLBEING.

34

Resource use

Breaching 
planetary 

boundaries 

Well-being

Basic needs, 
capabilities & 

autonomy.

Provisioning

Social, political, 
technical and 

economic.



35Mattioli et al 2020 A political economy of car dependency

Dependency on resource-intensive 
consumption is itself an industrial 

product, driven by decades of 
lobbying, subsidies, and state-

regulatory capture.

Provisioning systems could enable 
good lives at low resource use, but 

are often engineered to create 
resource dependency.



Socio-economic factors enabling
well-being at lower energy use

Positive factors

• Public services

• Income equality

• Democracy

• Electricity & sanitation access.

Negative factors:

• Extractivism

• Economic growth above a moderate income.
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Vogel et al 2021



Modelling a low 
energy & high 

well-being 
future ….



Can we model a different future?

• Based on the “Decent Living Energy” framework of Professor 
Narasimha Rao, Yale. 

• Connects needs to sufficient levels of energy services.

• Global model takes into account technology improvements, 
equal distribution, lower demand levels.

38
Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



What the model looks like,
and takes into account

39
Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



Decent Living Energy Services

40

Energy service Level per person Depends 
upon

Nutrition 2000–2150 kcal/day Demography

Living space heated
or cooled to 20 
degrees year round

15 m2 per person Rural-urban

Climate

Clean water 50 liters, of which 20 heated

Communication 1 mobile phone per person
1 laptop per household

Mobility 5’000 - 15’000 km/year Rural-urban

Health

Education

8 hospital beds per 1000 
persons
5-19 year-olds in school Demography

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change

And the energy embodied in appliances, infrastructure, etc.



Global decent living energy results

41

Decent Living Energy for all achievable at 40% of current 
energy use, despite population growth until 2050.

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



ENERGY FOR DECENT LIVING:

INVESTMENT VS. ANNUAL USE

01.11.2023 42Kikstra et al 2021

Investissements en infrastructure: 290 EJ Utilisation annuelle après investissement: 156 EJ
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