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Net-zero emissions by the mid-century
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Global emissions scenarios (median)

— No climate policy — NDCs leading to 2.7°C — 1.5°C with no or low overshoot

Current policies Likely below 2°C

Sectoral emissions reductions consistent with 1.5°C scenario
Carbon capture and storage
Behavioral and lifestyle
Infrastructure and supply

M Technological CO, removal

B Agriculture, forestry and other landuse
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10-90th percentile ranges of net CO2 emissions in 2100 for different scenarios
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Otto et al. Transition4Climate (2022)



Inducing a global social tipping ..| Lpsm "'III|I|\

World system of human societies Estimated time needed to e
Social structure layers R e Wegener Center
STE4: Norms and values 'y
Customs, norms, religion system : Very slow (>30 years)
=STI4 1: Recognition of the moral :
E l ) implications of fossil fuels :
% ! 5
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ﬁ Policies and regulations .STI 5.1: Climate i Slow (=10-30 years)
— | education .
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: Technology settlements and storage system
. Governance : Rapid (=3-10 years)
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o) | STE6: Information
E feedbacks :
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Otto, Donges, et al. (2020), PNAS



Minorities of about 20-25% tip the majority Q:'“’,Wlllm

Source: Everall, Tschofenig,
Donges, Otto, 2025, Earth
System Dynamic
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The critical mass size A and the steady
state adopter fraction n/N. N = 87
modelling and empirical results of
complex contagion in social networks.
After a critical mass of ~0.251in a
population, the steady state distribution
of norm adopters converges quickly to a
fully tipped state. Source: Everall, Donger,
Otto, in review



Network structure
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Fireworks (weak ties) Fishing net (strong ties)

Adapted from: Centola 2021, ,How to make big

things happen”; Baran 1962 ,0On distributed
communication.
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Fireworks (weak ties) Fishing net (strong ties)

Adapted from: Centola 2021, ,How to make big
things happen®; Baran 1962 ,0On distributed
communication.




Carbon inequalities

EMITTERS (SHARE OF EMISSIONS (SHARE
GLOBAL POPULATION) OF GLOBAL CARBON
Top High Medium Low BUDGET FOR1,5°C) Wegener Center
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DOWNSCALING TO SOCIO-METABOLIC CITIZEN PROFILES

ATHROPOGENIC GLOBAL WARMING
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Distributional ~ Perceptions,  Policy and Just
impacts, commitments, structural transformation
co-benefits  and agency  drivers pathways Otto et al. 2021, BE-CHNAGE, data Oxfam 2020

and trade offs



Carbon lifestyle emissions of qlpAm nlIII| m
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Abramovic
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Otto et al. 2019, Nature CC



Socio-metabolic inequalities in Germany, T N
sector transportation
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CUMULATIVE CARBON EMISSIONS OF SAMPLE, MEANS AND SIZE OF GROUPS IN TRANSPORT
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Source: Schuster and Otto, 2022,

Cumulative emissions transport = Number of respondents Means of individuals in clusters in transport . ..
Capitalism, Nature, Socialism



Socio-metabolic inequalities In Germany,
sector housing

CUMULATIVE CARBON EMISSIONS OF SAMPLE, MEANS AND SIZE OF GROUPS IN HOUSING e —"
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Cumulative emissions heating Cumulative emissions electricity B Number of respondents

Means of individuals in clusters in heating Means of individuals in clusters in electricity

Source: Schuster and Otto, 2022, Capitalism, Nature, Socialism



Socio-metabolic inequalities in Germany,
sector consumption

CUMULATIVE CARBON EMISSIONS OF SAMPLE, MEANS AND SIZE OF GROUPS IN SECONDARY CONSUMPTION e hee—"
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Source: Schuster and Otto, 2022, Capitalism, Nature, Socialism



Carbon inequalities, decomposition
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Greenhouse gas emissions (GtCO2) in different income groups
in the EU,1990 and 2015
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Source: Oxfam 2020



Inequalities In the resource and material needs
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TOP 20 COMPANIES
1965-2017, CUMULATIVE

HOW TO READ 1 ured in MtCO,e: This cumulative total for
Megaton CO, equivalent (Millions) Saudi Aramco is comparable

to the annual emissions of

RANK six modern-day Chinas.

COMPANY
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MtCO,e

Chevron

Saudi Aramco

Gazprom

6
*

National
Iranian Oil Co.

1

w Coal India

Royal Dutch Shell

20 firms responsible
for a third
of all carbon emissions

10 1 12

Petroleus de ‘

Venezuela
13 PetroChina

ConocoPhillips 14

15

Abu Dhabi 60% of these companies
National Oil Co. Kuwait are state-owned, while the
] 6 Petroleum Corp. rest are investor-owned.

B
Irag National
DilCo.
Total SA

18 Total Global Emissions
19 1965-2017:
Senatrach 1,354,388 MtCO.e

90  BHPBilliten
b

Petrobras

TOP 20:
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480,169 MtCO,e




Discussion questions

1. Should there be upper limits on individual
consumption of energy and resource
intensive goods or specific product bans?

2. How to encourage the most privileged to
reduce their energy and resource
consumption?

3. Can low carbon lifestyles be attractive?

4. How will our lifestyles look like in a carbon
neutral world in 20407?

Ql" |II|||I m

-llllu/ UNI
Wegener Center |__GRAZ|
Should there be a

limit on the living
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An online survey run in
cooperation with BAUHAUS @ EARTH
Germany




,We must dare to invent the future” it
Thomas Sankara (1949-1987/) Wegener Center

Thank you!

ilona.otto@uni-graz.at
% @ilonamotto
@ ilonamagdalenaotto
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