
Living Well Within 
Planetary Limits: 
Is it possible?
And what will it take?

Professor Julia Steinberger
Institute for Geography and Sustainability, University of Lausanne

Julia.Steinberger@unil.ch @JKSteinberger  http://lili.leeds.ac.uk Seminar 13/07/2023



Outline

1. Climate context
2. Energy & well-being
3. The “Living Well Within Limits” project

1. Motivation & basic idea(s)
2. Some results

4. Directions for research
5. Directions for ation
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CLIMATE
CRISIS

CONTEXT



Yantze, China, August 2022

Po, Italy, August 2022

Danube, August 2022
Rhine, August 2022



Scientific motivation for the climate crisis
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)



Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE
SIXTH ASSESSMENT REPORT
Working Group III – Mitigation of Climate Change

WG2, Figure SPM.3



The impact on 
biodiversity

will be
devastating.
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WHAT TEMPERATURE ARE WE 
CURRENTLY HEADED FOR?
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Figure de Bob Kopp 
basées sur des données du 
data Global Carbon Budget 

4 degrees

2.4 degrees

1.5 degrees

Current
trajectory

~3.2 
degrees

Paris Agreement:
Keep warming to 
1.5 C if possible, 
definitely «well
below» 2 C



WE HAVE LEFT THE HOLOCENE: 
AN UNCERTAIN AND DANGEROUS FUTURE
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Figure 1.2 : Evolution of global mean surface temperature (GMST) over the period of instrumental 
observations. Grey line shows monthly mean GMST in the HadCRUT4, NOAA, GISTEMP and IPCC SR1.5



But who could have possibly
known?

The fossil fuel industry, 
since decades.



PRÉDICTIONS
JUSTES = 
DESINFORMATION 
INDUSTRIELLE.

Rapport interne
Exxon, 1982
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EXCELLENT new paper by 
Supran, Rahmstorf & 
Oreskes in Science on 
Exxon’s highly accurate 
climate predictions.

Supran et al 2023



Implications for research & action?
1. Urgent & large scale action is required 

(“Radical emission reductions”)
o Getting to zero or close WITHIN next 

twenty years.

2. Fastest & surest way to do that is 
reduce consumption
o Reducing consumption doesn’t require 

[as much] new technology or 
infrastructure.

3. But until recently very little research 
into how consumption could be 
reduced while preserving/enhancing 
well-being.
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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
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“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.



Costa, L., D. Rybski and J. P. Kropp (2011). "A Human Development 
Framework for CO2 Reductions." PLoS ONE 6(12): e29262. Lamb, W. F. and N. D. Rao (2015). "Human development in a 

climate-constrained world: What the past says about the 
future." Global Environmental Change 33(0): 14-22.

“Dynamic decline”
used as a basis for emission reduction scenarios



Energy & well-being: stylised fact #3
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“Multi-dimensional diversity”

Lamb, W. F., J. K. Steinberger, A. Bows-Larkin, G. P. Peters, J. T. Roberts and F. R. Wood (2014). "Transitions 
in pathways of human development and carbon emissions." Environmental Research Letters 9(1): 014011.

Many types of countries (climate, geography, history) achieve 
relatively high well-being at relatively low energy use.



Energy & well-being: stylised fact #4
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“The Fossil fuels – Well-being Paradox”

Steinberger, Julia K., William F. Lamb, and Marco Sakai. 2020. ‘Your Money or Your Life? The Carbon-Development Paradox’. Environmental Research Letters 15(4):044016. 

Correlation at 1 point in time does not mean explanatory power over time. 

22%

60%

Fossil fuels 
(CO2 t/cap)

Life expectancy 
(years)58%

Residential 
electricity (GJ/cap)

Life expectancy 
(years)68%

Primary energy 
(GJ/cap)

Life expectancy 
(years)52%

26%

Timespan 1971-2014

Variation in 
1st indicator

variation in 
2nd indicator.

accounts for % of 



BEYOND STYLISED FACTS? 
NEED FOR A NEW 

FRAMEWORK: THE LIVING 
WELL WITHIN LIMITS 

(LILI) PROJECT
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The LiLi analytic framework
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O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability



Aristotle, 350BC

epiCurus, 300BC

Well-Being meAns 
AChieving the 

most positive And 
leAst negAtive 

feelings possiBle.  

Well-Being 
meAns Being 

ABle to live A 
life As fullY As 

possiBle And 
flourish Within 

one’s soCietY.
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WelCome to AnCient greeCe … 



teAm
Aristotle 

teAm
epiCurus
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individuAl

the tWo CAmps
persist to this dAY!

hAppiness

hAppiness indiCAtorhAppiness indiCAtor
utilitY

eConomiC groWth: 
more inCome => 

more Consumption => 
more positive feelings

soCiAl

flourishing

humAn development 
indeX, sustAinABle 
development goAls

development: support 
humAn potentiAl

lili Are neW reCruits of teAm Aristotle:
BrAnd CorreA & steinBerger 2017

lAmB & steinBerger 2017



Can we test Aristotle’s theory?
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O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability

Theory of 
Human Need

Doyal & 
Gough 1991



Empirical evidence that 
multidimensional need satisfaction is 

a pre-condition for well-being

O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability

SATIS-
FIERS

HUMAN 
WELL-
BEING



Does well-being within limits exist 
internationally? 

Testing Kate Raworth’s Doughnut.



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

Where We
Need to Be



What role does 
inequality play?



Mapping product categories

Oswald , Owen & 
Steinberger,2020, 
Nature Energy

Consumed 
more by 

rich people

Consumed 
more by 

poor people

More energy 
per $ spent 

Less energy 
per $ spent

TAX & 
REGULATE

INVEST IN 
EFFICIENCY  

& LOW 
CARBON



Car transport increasingly drives 
climate breakdown

34 Cozzi & Petropoulos, IEA, 2019

Sports Utility 
Vehicles

All other 
cars

“Governments must curb the emissions of the 
wealthy through taxes and bans on luxury 
carbon such as SUVs and frequent 
flights. Revenues should be invested in in public 
services and low carbon sectors to create jobs, 
and help end poverty.” Tim Gore, Oxfam
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13.07.2023 36
Baltruszewicz et al 2023
Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/



13.07.2023 37
Baltruszewicz et al 2023
Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/



What factors
enable (or disable)

societies from
achieving well-being at 

low energy use?



International energy demand vs well-being: 
what are mediating factors? 

39
Vogel et al 2021
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International energy demand vs well-being: 
what are mediating factors? 

Vogel et al 2021



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.

1
3.

0
7.

20
23

41

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.

43
Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



What the model looks like,
and takes into account

44
Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



Decent Living Energy Services

45

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
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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



A good life for all within planetary 
limits may be technically possible. 

What is standing in our way? 

Recent results regarding the political 
economy of car dependency …



A political economy of car dependence

48

Wikimedia, creative commons



Systems of provision of car dependence

BIOPHYSICAL INPUTSBIOPHYSICAL INPUTS

Planetary 
Processes

Hydrological 
cycle, 

Carbon cycle,
Solar 

radiation, 
Biodiversity,

Nitrogen 
cycle,
Etc. 

Planetary 
Processes

Hydrological 
cycle, 

Carbon cycle,
Solar 

radiation, 
Biodiversity,

Nitrogen 
cycle,
Etc. 

Natural 
Resources

Energy,
Materials, 

Land, 
Water,

Etc.

Natural 
Resources

Energy,
Materials, 

Land, 
Water,

Etc.

SOCIAL OUTCOMESSOCIAL OUTCOMES

Need 
satisfiers

Food & water,
Housing,

Healthcare,
Education,

Relationships,
Economic 
security,
Physical 
safety, 

Childhood 
safety,

Safe birth 
control & 

childbearing.

Need 
satisfiers

Food & water,
Housing,

Healthcare,
Education,

Relationships,
Economic 
security,
Physical 
safety, 

Childhood 
safety,

Safe birth 
control & 

childbearing.

Well-being

Physical & 
mental 
health, 

Autonomy of 
agency,

Cognitive 
understandin

g,
Social 

participation,
Life 

satisfaction,
Etc.

Well-being

Physical & 
mental 
health, 

Autonomy of 
agency,

Cognitive 
understandin

g,
Social 

participation,
Life 

satisfaction,
Etc.

PROVISIONING 
SYSTEMS

PROVISIONING 
SYSTEMS

Physical

Infrastructure, 
Technology, 

Land use,
Supply Chains.

Social

State,  
Markets, 

Communities,  
Institutions, 

Norms, 
Culture,  

Distribution. 

Physical

Infrastructure, 
Technology, 

Land use,
Supply Chains.

Social

State,  
Markets, 

Communities,  
Institutions, 

Norms, 
Culture,  

Distribution. 

J. Steinberger, D. O’Neill & W. Lamb



A political economy of 
car dependency

50Mattioli, Roberts, Steinberger & Brown, 2020, Energy Research and Social Science

Systems of provision 
approach to studying the 
creation & evolution of 
car dependency. 





A political economy anatomy of lock-in

Mattioli, Roberts, Steinberger & Brown, 2020, Energy Research and Social Science



Next research steps: ERC Synergy Grant 
REAL “A Post-Growth Deal”

2023-2029

Prof Giorgos Kallis, UAB, Barcelona, Spain
Prof Jason Hickel, UAB, Barcelona, Spain
Prof Julia Steinberger, University of Lausanne, Switzerland





From analysis to rebellion

55

“The scientists who alerted the world to the climate 
and ecological crises have a moral duty to join the 
popular movements demanding political action.”

“It has become abundantly clear that governments 
don’t act on climate without pressure from civil 
society: threatening and silencing activists thus 
seems to be a new form of anti-democratic refusal 
to act on climate.”





Thanks! Any questions?


