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Generic example of passing a tipping point

CC BY 4.0 - Chris A. Boulton (UoE, UK)

Global Systems Institute Thanks to Chris Boulton for the animation



Global ‘core’ climate tipping elements

Arctic Winter Sea Ice
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Regional ‘impact’ climate tipping elements

Barents sea ice
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Greenland ice sheet
Ice loss accelerating

f”;}
Arcticseaice

Reduction in area

Permafrost
Boreal forest Thawing

Fires and pests

changing . Atlantic circulation
In slowdown since 1950s
Amazon rainforest
Frequent droughts

Coral reefs
Large-scale die-offs

Tipping points

== Connectivity

RAISING THEALARM Wilkes Basin,

Evidence that tipping points East Antarctica
are under way has mounted in Ice loss accelerating

the past decade. Domino
effects have also been West Antarctic ice sheet
proposed. .I Ice loss accelerating

SOURCE:T. M. LENTON ET AL.
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Impacts of global warming + a tipping point

AMOC coIIapse after 2.5°C Warmlng
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AMOC coIIapse after 2.5°C Warmlng
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Lenton et al. (contribution to OECD report 2022)




Change in suitability for growing staple crops

Wheat Maize Rice

Wheat AMOC off + Warming Maize AMOC off + Warming Rice AMOC off + Warming
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Level of decarbonization

Business-as-usual
state
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Norwegian new passenger car sales by type: Annual
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in 2023 so far (Jan-Aug)
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. Members of A-Ha with Harald Rgstvik and Frederic Hauge
GIOqu SYS’femS Institute Credit: William Mikkelsen / Harald N. Rgstvik files




Exponential growth of the global EV fleet
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Batteries pack price ($/kWh)
$/kWh
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Sharpe & Lenton (2021) Climate Policy

EV cars cheaper than petrol
cars in many markets

Petrol cars still cheaper

------->

EV light trucks cheaper

Electric vehicles than diesel

cheaper than petrol

b ) EV & battery >
cars in major -
] deployment up; e ———)
economies ts down
costs dow Diesel trucks still cheaper
Renewables + battery
o ~ ~ storage cheaper than
Petrol cars Sso Sso coal power
cheaper than Sa A

electric vehicles Coal still cheaper

Oil firms commit fully to
diversifying investments

QOil firms still hedging their bets

Sharpe & Lenton (2021) Climate Policy




Module price ($/W, 2018 real)
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Levelized cost of electricity including storage
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THE BREAKTHROUGH EFFECT:

HOW TO TRIGGER A CASCADE OF
TIPPING POINTS TO ACCELERATE
THE NET ZERO TRANSITION
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Cheaper renewables reduces cost of
running heat pumps

Greater cumulative l R ¥ Lower cost of renewable S — Greater cumulative ' R  § Lower production and
deployment L ' energy + storage deployment L ¢ ' installation costs

Greater heat pump deployment increases demand for
renewables supporting further deployment

Cheaper renewables reduces
cost of running battery-
electric vehicles

Cheaper renewable power reduces cost of
running elegtrolysers

Greater H2 production increases demand for
renewables + use for seasonal balancing
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Lower production costs and

Increase adoption rates improved quality +
consumer preference

Greater cumulative
deployment

Lower battery prices and
vehicle costs
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Greater cumulative
deployment

Lower green H2 production

Reduces pressure on land &
costs

Greater battery/powertrain deployment in cars payoff to deforestation

reduces cost for trucks & vice versa) + shared
charging infrastructure
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Decreased value of deforestation
relative to value of forest
protection in carbon markets

Greater cumulative l R Lower green H2 production
deployment 1 ' costs
Lower battery prices and ' R 2 ¥ Greater cumulative
vehicle costs L ' deployment yah .\

Green ammonia supply chain develops
to serve multiple sectors
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Lower green H2 production l R Greater cumulative
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multiple sectors




Coming soon: Global Tipping Points Report
December 2023

An authoritative assessment
of the risks and opportunities
of both negative and positive
tipping points in the Earth
system and society.

BEZOS
EARTH
FUND

To find out more:
tippingpoints@exeter.ac.uk
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Questions?

Thanks to my research group and all my
tipping points collaborators



