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What are you going to do?

10 basic facts for human & planetary survival

@jksteinberger
Physical, natural & technological sphere Social, economic, cultural & political sphere

Diagnosis

The climate & ecological crises Our economies & governments are responsible
are really, really. bad. for these crises and perpetuate them.

On our current trajectory, they will We should expect economically powerful
become much, much worse. forces to maintain our current trajectory.

Prevention

We, the people, have the powerto be a
0 necessary counter-force to fossil-fuel
industries & their corruption.

We can still, right now, prevent the climate &
ecological crises from becoming cataclysmic.

Treatment

We must do this ourselves, working together.
No one else will save us. We are all that
stands between our world & destruction.

This will require radical change:
reducing the scale of consumption.

Outlook

This radical change is compatible As engaged activists, we will build
with universal human well-being @ resilient, equitable and just societies,
and healthier societies. within planetary boundaries.




From understanding to action

e Urgency of climatic situation
does not allow for gradualistic
transitions (in research or
reality), but calls for radical
transformation.

* Popular movements (student
strikes world-wide, Sunrise
Movement in USA, Extinction
Rebellion) all realise this.

* |s our research supporting
them? How can we contribute
and participate?
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We are doing this... ...our emissions need to do this.
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Who could possibly have known?

ATMOSPHERIC CARBON DIOXIDE, PPM (V)

GROWTH OF ATMOSPHERIC CO2 AND AVERAGE GLOBAL
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Implications

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. Butto date very little (no?) research
into how consumption could be
reduced while preserving/enhancing
well-being.

“We haven’t even TRIED mitigation yet.”
Professor Kevin Anderson, University of Manchester 8



THE NEED FOR A
NEW FRAMEWORK:
THE LIVING WELL
WITHIN LIMITS
(LILI) PROJECT




Living Well

The LiLi analytic framework Within

Limits [LiLi]
BIOPHYSICAL INPUTS PROVISIONING SOCIAL OUTCOMES
SYSTEMS
Planetary Natural Physical Need Well-being
Processes Resources satisfiers
Infrastructure, Physical &
Hydrological Energy, Technology, Food & water, mental
cycle, Materials, Land use, Housing, health,
Carbon cycle, Land, Supply Chains. Healthcare, Autonomy of
Solar Water, Education, agency,
radiation, Etc. Social Relationships, Cognitive
Biodiversity, <> <> <> Economic <> understandin
Nitrogen State, security, g,
cycle, Markets, Physical Social
Etc. Communities, safety, participation,
Institutions, Childhood Life
Norms, safety, satisfaction,
Culture, Safe birth Etc.
Distribution. control &
| | ~ childbearing.
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O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability



Is it possible to live LGNty
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21st-Century Economist

Testing Kate Raworth’s Doughnut.
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National results

Germany Sri Lanka

LS Life Satisfaction IN Income DQ Democratic Quality
LE Healthy Life Expectancy EN Access to Energy EQ Equality

NU Nutrition ED Education EM Employment

SA Sanitation SS Social Support

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



Where We
Need to Be
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Question: Is it
possible to live well
within limits?

Answer: No.
Not in current
international
reality.
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M4l part 1. Equit
-~ & distribution
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Average per capita carbon emissions 2015 (tCOz/capita)
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Perspective | Open Access | Published: 19 June 2020

Scientists’ warning on affluence

Thomas Wiedmann &3, Manfred Lenzen, Lorenz T. KeyBer & Julia K. Steinberger

Nature Communications 11, Article number: 3107 (2020) | Cite this article
118k Accesses ‘ 17 Citations | 4008 Altmetric | Metrics

e Overconsumption is designed in by states, industries
and markets (necessary as outlet for growth: lack of
low-consumption alternatives, advertising etc).

e Positional consumption: the affluent drive
consumption norms and aspirations.

e EXistence & survival in unequal neoliberal economies
compels overconsumption (private vehicles, time
saving appliances)




International and intranational inequality in energy use
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Large inequality in international and intranational

energy footprints between income groups and Climate change: The rich are to blame,
across consumption categories international study finds
Yannick Oswald® =, Anne Owen® and Julia K. Steinberger By Roger Harrabin

BBC environment analyst

»Measure direct and indirect energy footprints

» Using Environmentally-Extended Multi-Regional Input-Output (EE-MRIO)
» For different categories of products based on expenditure.

> In 86 countries (EU & World Bank)

»Divided into income classes.
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Mapping product categories

1004 -
[
[
Consumed Luxury ' Luxury and
more by but low intensity : high intensity TAX &
hicle Purcha
rich people | genice Turhase REGULATE
| “Package holiday Vehicle Fuel
A [
hold Appli
Communicationy F - .zxxftﬂiir, land, water
Recreational Fm 5
=) Other oL QB caion & Finance & Others
= 1 L
g Healthgy "
w I Wearables
S 4 )
Alcohol&Tobacco 1
v : Heat & Elec.
1
Consumed .n '
1
more by Basic and I \ <
I intensi 1 Basic but high intensity
poor people ow Intensity |
1
1D-':}.-4 1 L 1 L i
107" 10° 10’ 10° 10°

Less energy

Energy intensity vs. elasticity: 86 countries 14 categories

Energy Intensity in MJ/3
More energy

>

per S spent per S spent

19

Oswald , Owen & Steinberger,2020, Nature Energy



Mt CO2

1500

1250

1000

750

500

250

0

-250

20

Car transport increasingly drives
climate breakdown

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

Sports Utility
Vehicles

]

Power

“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
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I
SUVs Heavy Industry

I I
Trucks Aviation Shipping

Cozzi & Petropoulos, IEA, 2019
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Part 2: Socio-economic
factors

%N‘L 7) Kate Raworth « Doughnut Economics>»
UNIL | Université de Lausanne



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

BIOPHYSICAL INPUTS
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International energy demand vs well-being:

what are mediating factors?

A. Analytical framework

.

- Total final energy use

Biophysical

p
>

resource use

4

State provision
- Public service quality

- Public health expenditure
- Electricity access

- Access to clean fuels

Provisioning factors

Physical infrastructure and geography
- Urban population
Yy, \_ - Trade/transport infrastructure

Political economy

- Democratic quality

- Income equality

- Economic growth

- Extractivism

- Trade penetration

- Foreign direct investment

Human need
satisfaction

Intermediate needs

- Sufficient nourishment
- Drinking water access
- Safe sanitation access
- Basic education

- Minimum income

Basic needs
- Healthy life expectancy

/

Qualitative depiction of analysis

B.
e

Need satisfsaction

©
;\\“ Bivariate cross-country
relationship between
need satisfaction
and energy use

Q

Total final energy use

1. The bivariate cross-country relationship
between energy use and need satisfaction
follows a typical saturation curve. High need
satisfaction is reached at moderate levels of
energy use, beyond which further energy
use does not improve need satisfaction.

Need satisfaction

fora
beneficial

Moderated relationship
value of a

provisioning factor

iy

Need satisfaction

Y

Moderated relationship
for a value of a
detrimental
provisioning factor

Total final energy use

2. If countries achieved high values of a

beneficial provisioning factor,

satisfaction outcomes would be significantly
improved and less dependent on energy
use. High need satisfaction would be

reached at lower energy use.

need

Total final energy use

3. If countries reached high values of a
detrimental provisioning factor, need
satisfaction outcomes would be significantly
impaired and more dependent on energy
use. High need satisfaction would cnly be

reached at higher energy use.

~

J/
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Results
Which
provisioning
factors have
positive
effects?
Which are
hegative?
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Part 3: Sufficiency &
Efficiency Modelling

%N‘L 79 Kate Raworth « Doughnut Economics>»
UNIL | Université de Lausanne




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, result sin
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

Cold storage Offices and
retail space

Nutrition

n
i

.. Thermal comfort
Shelter & living m
conditions Direct energy

Clothing A
Public consumption
Washing and drying
.. L.
Mobility

] Hospitals
[ hicl
Vehicles schoals Infrastructure

Communication Ul s b

¥

. . S EEEE— Direct energy
& information A [ Houses ]
Phone
[ Transport networks ]
L Computer
Healthcare W [ Schools and hospitals ]
. Water supply and
Education J [ PP ]
sanitation
Direct Embodied | JET Mot md I
; data centres
Freedom to gather/ energy energy
dissent

[ Power generation ]

Air quality

Embodied energy
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Sufficient energy for each person

Nutrition 2000-2150 kcal/day Demography
Living space heated or 15 m2 per person Rural-urban
cooled to 20 degrees year _

Climate
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

5-19 year-olds in school
Education Demography

And the embodied energy in appliances, infrastructure, etc.

Millward-Hopkins, Steinberger, Rao & Oswald, Global Environmeéntal Change, 2020.



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.
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Question: Is it
possible to live well
within limits?

Answer: Yes, but only through a
complete transformation of our
economic systems: towards

1. equity,

2. sufficiency and

3. maximal efficiency.

31



From analysis to rebellion

nature _
ecology & evolution

Scientists must act on our own
warnings to humanity

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 these

Credt: Lovise Gardner  Credit: Alredo Romero-  UNPTeCedented crises.  wrp o sciantists who alerted the world to the climate

Mufoz
and ecological crises have a moral duty to join the
popular movements demanding political action.”

EMVIRONMENT JCTOBER 13, 2019 7 3:0% AM / 3 DAYS AGO

Scientists endorse mass civil disobedience to
force climate action

Ko (Reuters) - Almost 400 scientists have endorsed a civil disobedier] . - - = . g
FONDON (Reuters) = Almost 400 scientists have endorsed a civldivobedierl ey g Py plications to Public Actions: The Role of Universities
aimed at forcing governments to take rapid action to tackle climate change, Vi . . . .. .

in Facilitating Academic Advocacy and Activism in the
Climate and Ecological Emergency

failure could inflict “incalculable human suffering.”

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

Environment protest bE]Ilg criminalised “It has become abundantly clear that governments
HI'OI.IIld WOl'ld Say EXDETtS don’t act on climate without pressure from civil

society: threatening and silencing activists thus
seems to be a new form of anti-democratic refgzsal

More than 400 climate scientists sign letter that says activists are .
v to act on climate.”

being targeted at pivotal time in fight against global heating




Thanks! Any questions?
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