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Energy & well-being: stylised fact #2

namic decline”

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

I I ! I ] ]

| Energy threshold
for HDI = 0.85 :

Gigajoules

Energy use per capita

Past and projected '
Bnergy Use per capita Energy threshold i
T ' T for HOI = 0.8

- i i | | | |
1975 1960 1985 1950 1995 2000 2005 2010 2015 2020

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.




“Dunamic decline”

used as a basiStfor emission reduction scenarios

Ld

Cumulative emissions expected from Time peried when developing couniries Targeted annual emissions in 2050 for
developing countries (status in 2000) (in 2000) reach the HOI of 0.8. developed countries {in 2000) to allow
until 2050 according to DAUL DAU of developing countries,
Gt Ca, Year Tons GO, per capita
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Figure 7. Global distribution of allowed emissions for DAU from developing countries (green shading) and per capita CO, targets
in 2050 for developed countries (brown shading) under the p d fi k to keep es below 2°C target - as
implied by the M7 5 CO; budget. The period in time when developing countries are expected to reach an HDI of 0.8 is represented by the colored
hatches.

doi:10.1371/journal pone 0029262 007

Costa, L., D. Rybski and J. P. Kropp (2011). "A Human Development
Framework for CO2 Reductions." PLoS ONE 6(12): e29262.
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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.



Energy & well-being: stylised fact #3

Mutti-dimensional diversit #J o

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




BEYOND STYLISED FACTS?
NEED FOR A NEW
FRAMEWORK: THE LIVING
WELL WITHIN LIMITS
(LILI) PROJECT




The LiLi analytic framework

BIOPHYSICAL INPUTS

Planetary
Processes

Hydrological
cycle,
Carbon cycle,
Solar
radiation,
Biodiversity,
Nitrogen
cycle,
Etc.

Natural
Resources

Energy,
Materials,
Land,
Water,

Etc.
<

PROVISIONING

SYSTEMS

Physical

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

Living Well
Within

Limits [LiLi]

SOCIAL OUTCOMES

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.

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



Welcome to Ancient Greece ...

Well-being means
being able to LIVE A
LIFE AS FULLY AS

POSSIBLE and
< flourish within one’s
¥ society.
— ==

Well-being means
achieving the most
positive and least
negative feelings
possible.

Aristotle, 350BC

Epicurus, 300BC |



THIE

TEAM
Epicurus Aristotle

The two camps
persist to this day!

TEAM

Flo

Social

Human Development IndeX,

Sustainable Development Goals

Economic growth: more income
=>

more consumption => more
positive feelings

ME/s = EsERn

Development: Support Human

Potential
LR B " B A7 S

LiLI ARE New recruits of team Aristotle:

Brand Correa & Steinberger 2017
Lamb & Steinberger 2017



Living Well

Can we test Aristotle’s theory? FREZEE

BIOPHYSICAL INPUTS

Planetary Natural
Processes Resources
Hydrological Energy,
cycle, Materials,
Carbon cycle, Land,
Solar Water,
radiation, Etc.
Biodiversity, <
Nitrogen
cycle,
Etc.

PROVISIONING

SYSTEMS

Physical

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

Limits [LiLi]

SOCIAL OUTCOMES

Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic ” understandin
security, g,
ocial

Theory of
Human Need
Doyal &
Gough 1991

. childbearing.

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



Empirical evidence that multidimensional need
satisfaction is a pre-condition for well-being
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Does well-being within limits exist
internationally?
Testing Kate Raworth’s Doughnut.

climate change
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France v Sri Lanka
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https://goodlife.leeds.ac.uk/

Where We

Need to Be
Germany netherlands
11
; Aurﬂa
Japan ’Franc
10+ ‘Swldens=Denmark
Australid e
Czech Rep, CaMfada  States
9 y=ireland
Slovenia \
United ngd%ew Zealand Spam
- 8- South Korea !
o Israel Estonia
=
@ Hungary Argentina portugall
= T4 m’ land
E Croatia  Uruguay kazakRstan|
Vietnam Thailand  Brazil
v - ! i . Greece
- 6- Bulgari Chile =p =Mexico ©
;O Italy Cos ica
= Trinidad &Tob Venezuela
@ 5 FKuwait
c - Romania
= . /«uﬂnah
= Jordan  Algeria Syria Tunisia JUkeaines, poon0n
T 4- " = » ¥
g Armenia "Pd'_"Uﬂif Albania
A s ¢ Lanka\ Eggpl Peru  Kyrgyz Rep. Russia
2 ~Turkey
‘IMDIdova I Colombia Ecugdor Mongolia Ifan
~ » Indonesia e
2 - Muroccui.i'ﬁhana g
Georgia
India_ 3
Bangladeshiganda Pakistan South Africa
141 ¢ Mali Niger ISaIvadnr @
Népal  Cambodia Bofi
Philippines Angola Les?tho Swaziland
0 —Yemen Chad J }
Ma awl Zambia
T T T T T T T
0' 1 2 3 4 5 6 7

Biophysical Boundaries Transgressed

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

//goodlife.leeds.ac.uk

https


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

What role does
inequality play?
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M) Check for updates

Large inequality in international and intranational
energy footprints between income groups and

Mapping product categories

Energy intensity vs. elasticity: 86 countries 14 categories
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Car transport increasingly drives
climate breakdown

Change in global CO2 emissions by energy sector, 2010-2018

Sports Utility

Vehicles

“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

All other
cars
| | . | . I
Power SUVs Heavy Industry Trucks Aviation Shipping Other ICEs

19

Cozzi & Petropoulos, IEA, 2019



INEQUALITY IN TRANSPORT

Wealthy British people use far more energy for transport, but housing
energy use remains similar across income brackets

Annual energy use per adult equivalent, Gl

--I- | | I o

FE III W International Flights

Domestic Flights
Car
Public Transport
Other Transport

0

~

o

Food, alcohol & tobacco
Recreation, Culture & Package Hol
Restaurants & Hotels

Furniture

Health

Education

Clothing & Footwear
Communication

Other

w

~

W

o]

=

Baltruszewicz et al 2023, Ecological Economics
Carbon Brief https://www.carbonbrief.org/richest- ] ] oofé’st—do-overall/ 20



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

The richest British people use more energy flying than the poorest use
overall

Annual energy use per adult equivalent, GJ

Richest 10%

Flights

Poorest 20%

0 100 200 300

Baltruszewicz et al 2023
Carbon Brief https://www.carbonbrief.or:

oorest-do-overall/ <[> cB 21
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What factors
enable (or disable)
societies from

achieving well-being at
low energy use”?




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

BIOPHYSICAL INPUTS

Planetary
Processes

Hydrological
cycle,
Carbon cycle,
Solar
radiation,
Biodiversity,
Nitrogen
cycle,
Etc.

Natural
Resources

Energy,

Lafpd,
Waker,

PROVISIONING
SYSTEMS

( Physical ‘

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

NS,:’C =qa-+ b1 ENU],C

Need
satisfaction

Energy
use

SOCIAL OUTCOMES
Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic <> understandin
security, g,
Physical Social
safety, participation,
Childhood Life
safety, satisfaction,
Safe birth Etc.
control &
\ childbearing. / _
;// Y .

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

A. Analytical framework

.
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Biophysical > Human need
resource use ‘.‘ satisfaction
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State provision Political economy - Sufficient nourishment
- Total final energy use - Public service quality - Democratic quality - Drinking ?vager access
- Public health expenditure - Income equality - Saf‘? sanitation acoess
- Electricity access - Economic growth = B?SI'C EdUFa“U"
- Access to clean fuels - Extractivism - Minimum income
Physical infrastructure and geography - Trade penetration ,
- Urban population - Foreign direct investment Basic needs
) \_ - Tradeltransport infrastructure J - Healthy life expectancy P,
B. Qualitative depiction of analysis
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1. The bivariate cross-country relationship 2. If countries achieved high values of a 3. If countries reached high values of a
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Vogel et al 2021
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Soclo-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.

Vogel et al 2021
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Can we model a different future?

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

« Connects needs to sufficient levels of energy services.

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

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



What the model looks like,
and takes into account

Personal consumption

Food
Private consumption

Cooking

Celd storage Offices and
retail space
Shelter & living | Freight

conditions ) Hot water Direct energy

[ Nutrition

Ilumination

Clothing .
gehc Public consumption

Washing and drying
Mobili K .
obility Hospitals
=
Schools Infrastructure

Communication ]7 \ Vehicle fuels -
i i Direct energy
& information o—
SR Y

Transport networks

Vehicles

I[N

L Computer

Healtheare | |
l Education J

Water supply and
sanitation

ICT networks and

Direct Embodied
data centres
Freedom to gather/ energy energy
dissent
Power generation
Air quality

Embodied energy

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



Decent Living Energy Services

Nutrition 2000-2150 kcal/day Demography
Living space heated or 15 m2 per person Rural-urban
cooled to 20 degrees Climate
year round
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 8 hospital beds per 1000

persons
Education 5-19 year-olds in school Demography

And the energy embodied in appliances, infrastructure, etc.

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change
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Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change
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ENERGY FOR DECENT LIVING
INFRASTRUCTURE VS. UTILISATION

Investment in infrastructure: 290 EJ

A Cumulative need from 2015 until 2040 for constructing new infrastructure for Decent Living
Sizes based on new construction energy per region for S5P2. Total cumulative: 290 EL

Kikstra et al 2021

Annual use after investment: 156 EJ

B  Total yearly Decent Living Energy need
Sizes basad on operation and construction energy per region for SSP2. Total DLE in 2050t 156 Elfyr,

06.10.2023

31



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

What is standing in our way?



BIOPHYSICAL INPUTS

Planetary
Processes

Hydrological
cycle,
Carbon cycle,
Solar
radiation,
Biodiversity,
Nitrogen
cycle,
Etc.

<

Natural
Resources

Energy,
Materials,
Land,
Water,
Etc.

/~ PROVISIONING \
SYSTEMS

Physical

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

<>

\_ /

Systems of provision focus

SOCIAL OUTCOMES
Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic <€> understandin
security, g,
Physical Social
safety, participation,
Childhood Life
safety, satisfaction,
Safe birth Etc.
control &
_childbearing.

J. Steinberger, D. O’Neill & W. Lamb
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A political economy of

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

J

car dependency

3. Land
use for
cars

4. Neglect
public
transport

2. Roads
& parking

5. Car
culture

1. Car
industry

Mattioli, Roberts, Steinberger & Brown, 2020, Energy Research and Social Science
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Cartoon version of the neoclassical (green)
economy as a horizontal market

Market as the
flat surface of
the sea

Consumers

36



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

Producers
/
Suburban
Real-estate
State capture:
Upholding vested interests
Consumers [z

.ia.-‘-m--ﬁ-.ﬁ.




Cause:
Effect:

1 Automotive Industry

1 Automotive

2 Car Infrastructure

3 Land Use Patterns

4 (Undermining of) Public
Transport

5 Car Culture

Car infrastructure enables the sale of

The need for cars to navigate urban
sprawl creates an incentive for
consumers to purchase more of them,
thereby stabilising demand for
automobiles. Suburban, car-dependent
constituencies further strengthen the
car industry’s lobbying efforts.

Historically, the legacy of
monopolistic public transport
companies has strengthened the

Currently, deteriorating public
transport forces more people to
buy cars.

political hand of the car industry.

Car culture produces a continuous
demand for vehicles that upholds
the car industry. It also influences
the cultural dynamics of the
industry itself, locking in certain
approaches and business models.

The expansion of the suburbs demands
high-capacity roads and highways to
serve them, while also making it more
challenging to travel by foot, bike, or
public transport.

Lower population densities make it
more challenging to effectively organise
public transport networks, leading to
more car dependence and settlements
outside public transport networks, in a
vicious cycle.

Public transport becomes

dependent on car-dependent
road infrastructure, bolstering
car industry’s lobbying efforts.

Car infrastructure has durable
cultural associations with progress,
modernity, ruralism, and
competent governance, which
improve its political viability.

Lack of public transport options
leads to locational indifference
of sprawl, with no reason to
prioritize land use around public
transport axes.

industry more cars, by providing space to
accommodate them. The status of
roads goes from shared public spaces
to motorised flow spaces, literally
driving other modes out, and
enhancing the value of car ownership.
2 Car The automotive industry plays a key role in
Infrastructure lobbying coalitions which pressure
government to invest public resources, and
co-opt public space, to make room for cars.
3 Land Use The car industry, working with other aligned The expansion of car infrastructure
Patterns industries, such as suburban real-estate encourages suburban and single-
developers, actively promotes urban sprawl. |purpose development, which become
Historically, car companies promoted visions |more viable and more desirable due to
of an efficient, modern cityscapes and mass automobility.
suburban areas.
4 The car industry deliberately attempts to Infrastructure designed primarily for
(Undermining undermine public transport, and is cars crowds out public transport road-
of) Public strengthened in its attempts to do so by the based options such as buses, and pulls
Transport fact that the public costs it imposes are more  [financial resources away from other
hidden than those of public transport. During |alternatives, such as railways or
economic crises, public transport gets cut tramways.
while the car industry gets bailed out.
Meanwhile, the surplus capacity that the car
industry builds into cars gives it a critical
advantage over public transport in terms of
range, marginal cost, and cargo capacity.
5 Car Culture The car industry actively supports the Car infrastructure creates practices,

development of car culture, both
deliberately, through advertising and
marketing, and tacitly, through the built-in
redundancy in the vehicles they sell, and the
effects this has on people’s daily practices.

habits and cultural trends (e.g. it is
normalised as a symbol in children’s
toys).

Land use patterns, both for residential
and work developments, normalise car
transport, ensuring that alternatives
are portrayed as marginal.

Poor public transport networks
encourage more people to adopt
car-centric lifestyles.

Suburban land use has a potent set
of cultural imaginaries (for example,
white picket fences in the USA),
which encourage more people to
move to the suburbs and own cars.

Public transport is portrayed as
unattractive, burdensome, and for
the poor, young, or infirm.




UNCOVERING THE REALITY BEHIND
PRIVATISATION OF PUBLIC SERVICES
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System of Provision

Agents, relations State &
Regulator

Providers &

: j , <€ Consumers
Financial Investors

Processes & Narratives

Homo economicus narrative:
each consumer is

Justification for
deregulation: profiteering
will be curbed by market

competition.

Privatization justified by
“private efficiency”

responsible for their own
narrative

welfare via market.
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Reality uncovered by S0P analysis

Rent extraction Powerful private incumbents oppose Costs increase.
from consumers & attempts to re-regulate. The state sides with Poorest subsidize others

low tax revenue for investors, swayed by a pro market ideology & are pushed into debt,
public investment. and strong private sector lobbying. inequality increases.

Bayliss, Mattioli & Steinberger 2020



“Abandoning people to the private market
in relation to services that affect every
dimension of their basic well-being, without
guaranteeing their access to mmimum
standards, 1s incompatible with human
rights requirements.”

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

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



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

Planetary
Possibilities

* North-South convergence scenarios of resource use.
* Material prerequisites for decent living.
* Postgrowth |AM scenarios.
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Postgrowth

A POST GROWTH DEAL Policies

* Mapping unequal exchange. » Determinants of social progress.

* Post-Growth Deals for EU and » Democratic provision alternatives,
Global South. » Modelling transformed provision.

* Modelling and feedback on

policies. |

Postgrowth
Provisioning

Postgrowth
Politics

* Learning from labour, peasant and municipal movements.
* Role of protest and conflict.
* Models of postgrowth political organizing.

Postgrowth
in Practice

* Planning processes for postgrowth in practice.
* Execution and public consultation for Post-Growth.
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reql

01.

Ground-breaking
models charting
diverse aspects of
post-growth
pathways.

02.

Post-Growth Deals,
for Europe and
Global South,
based on systemic
analysis and
evidence.

Major Contributions

03.

Bridging the gap
between Post-
Growth theory and
implementation,
engaging with social
movements and
decision-makers.



From analysis to rebellion

nature .
ecology & evolution
“The scientists who alerted the world to the climate

SCIentIStS mUSt aCt on our own and ecological crises have a moral duty to join the
warnings to humanlty popular movements demanding political action.”

We face interconnected planetary emergencies threatening our climate
| and ecosystems. Charlie J. Gardner and Claire F. R. Wordley argue
that scientists should join civil disobedience movements to fight the

orptersrentas crises From Publications to Public Actions: The Role of Universities
Credit; Louise Gardner Credit; Alfredo Romero- . - age - - — -
i I e in Facilitating Academic Advocacy and Activism in the

Climate and Ecological Emergency

ENVIRONMENT

Charlie J. Gardner®, Aaron Thierry?, William Rowlandson® and Julia K. Steinberger*

Scientists endorse mass civil disobedience to
force climate action

R || & s “No research on a dead planet”:

Civil disobedience by scientists helps press for i i0- i
LONDON (Reuters) - Almost 400 scientists have endorsed a civil disobedience campaign urgent Ciimate aCtiOﬁ p p p rese-r\-ll n g th e SOCI o e-COlog Ical
conditions for academia

aimed at foreing governments to take rapid action to tackle climate change, warning that
- " Time is short to secure a liveable and sustainable future; yel, inaction from governments, industry and civil society

failure could inflict “incalculable human suffering.” is setting the course for 3.2 °C of warming, with all the cascading and catastrophic consequences that this implies
In this context, when dees civil disobedience by sclentists become justified?

Aaron Thierry¥, Laura Horn?, Pauline von Hellermann® and

Stuart Capstick, Aaron Thierry, Emily Cox, Oscar Berglund, Steve Westlake and Julia K. Steinberger

Charlie J. Gardner*

Environment protest being criminalised

around world, say experts “It has become abundantly clear that governments don’t
act on climate without pressure from civil society:

More than 400 climate scientists sign letter that says activists are . . . ..

being targeted at pivotal time in fight against global heating threatening and silencing activists thus seems to be a

new form of anti-democratic refusal to act on climate.” 43



Thanks! Any questions?
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