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Stylised facts
on  

Energy &
Well-being



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.



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 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
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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
How can we go 

from here to 

there?

Where We 
Need to Be

https://goodlife.leeds.ac.uk/


What role does 
inequality play?
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Mapping product categories

Oswald , Owen & 
Steinberger,2020, 
Nature Energy
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Car transport increasingly drives  
climate breakdown

19
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



20
Baltruszewicz et al 2023, Ecological Economics 
Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-energy-flying-than-poorest-do-overall/ 
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06.10.2023 21
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/


What factors  
enable (or disable)

societies from 
achieving well-being at 

low energy use?



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

23Vogel 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.

06
.1
0.
20
23
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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.

27Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



What the model looks like, 
and takes into account

28
Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



Decent Living Energy Services

29

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

30

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 
INFRASTRUCTURE VS. UTILISATION

06.10.2023 31Kikstra et al 2021

Investment in infrastructure: 290 EJ Annual use after investment: 156 EJ



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

What is standing in our way?  
 



Systems of provision focus
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34Mattioli 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.



A political economy of  
car dependency

35
Mattioli, Roberts, Steinberger & Brown, 2020, Energy Research and Social Science

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



Cartoon version of the neoclassical (green) 
economy as a horizontal market
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Market as the 
flat surface of 
the sea

Producers

Consumers



Cartoon version of real economy as vertical supply 
chains, connected through technology clusters
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Cars

Suburban 
Real-estate

Roads

Oil
State capture:  
Upholding vested interests

Producers

Consumers

Market



A political economy anatomy of lock-in

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



UNCOVERING THE REALITY BEHIND  
PRIVATISATION OF PUBLIC SERVICES

Bayliss, Mattioli & Steinberger 2020



Philip Alston, UN Special Rapporteur on extreme 
poverty and human rights, UK visit report, 2019

“Abandoning people to the private market 
in relation to services that affect every 
dimension of their basic well-being, without 
guaranteeing their access to minimum 
standards, is incompatible with human 
rights requirements.” 

https://undocs.org/A/HRC/41/39/Add.1 

https://undocs.org/A/HRC/41/39/Add.1






From analysis to rebellion

43

“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?


