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Climate tipping points Positive tipping points
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Generic example of passing a tipping point
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Climate tipping points
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Climate tipping elements
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Changing risk assessment of tipping points
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Coupling between tipping elements

Permafrost

Boreal forest Thawing
Fires and pests

changing
Amazon rainforest
Frequent droughts

Tipping points

== Connectivity

RAISING THEALARM Wilkes Basin,

Evidence that tipping points East Antarctica
r way has mounted in ' Ice loss accelerating

st decade. Domino
ave also been @l West Antarctic ice sheet
d. I Ice loss accelerating

Coral reefs
Large-scale die-offs

SOURCE:T. M. LENTON ET AL.
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A global tipping point?
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CLIMATE POLICY .
OL 21, NO. 4, 421-433 @ Taylor & Francis

doi.org/10.1080/14693062.2020.1870097 Taylor & francis Group

OUTLOOK ARTICLE | Check for updates |

Upward-scaling tipping cascades to meet climate goals: plausible

grounds for hope
Simon Sharpe®® and Timothy M. Lenton®

“Institute for Innovation and Public Purpose, University College London, London, UK; bUK Government Cabinet Office, COP26
Unit, London, UK; “Global Systems Institute, University of Exeter, Exeter, UK

Accelerating the

® ® ® ° ® Working paper series number 2021/01 10 Critical Transitions:
Positive tippin oInts
Operationalising Positive Tipping for Food and

P P g P Points towards Global Sustainability Land Use Systems

Transformation e

In collaboration with: Simon Sharpe (COP26 Unit),
Scarlett Benson, Talia Smith, Theo Ewer (SYSTEMIQ)
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Global CO, emissions to meet Paris goals
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Tipping positive change

Level of decarbonization

Business-as-usual

Decarbonized state

o

Social tipping interventions

Global Systems Institute oo, Donges et al. (2020) PNAS 117(5): 2354-2365



Have we been here before?

Neolithic (agricultural) revolution Industrial revolution
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A past tipping point
Easter Parade, 5t Avenue, New York City
1900: Spot the automobile 1913: Spot the horse
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Reinforcing feedbacks

Tt‘(hlloll)“. adoption in US households, 1860 to 2019 Our World

in Data
loption rates, measured as the percentage of households in the United States using a particular

* The more something is made
the better it can be made
(learning-by-doing)

* The more something is made
the more cheaply it can be made
(economies of scale)

* The more something is used the
more technologies emerge that
make it more useful

1900 192 'CI‘ 1940 1960 1980 2000 2019

)ata.org/technology-adoption/ « CC BY
of household adoption, or adoption rates, by technology type




Social contagion
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Electric vehicles (EV)

Market share as a function of cost difference to petrol/diesel car
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Q Robbie Andrew

| doubt there are many outside of Norway that know
that the Norwegian pop group A-ha was critical in the
introduction of electric car incentives in Norway. |
certainly didn't. Read on...

Robbie Andrew C ie ew-9Jan

Finally, in 1996, the team had their way and electric cars were exempted
from paying road tolls, the star power of A-ha helping along the way.
Presumably the government just gave up, since exempting one car wasn't
going to break the bank.

Source:

Robbie Andrew @

Replying
In 1989, two members of the group, Morten Harket and Magne Furuholmen
were in Switzerland with environmentalist Frederic Hauge, when they came

across a hobby-converted Fiat Panda. Stated range: 45 km. They snapped it

up and imported it to Norway.

Photo: In Switzerland (Bellona)

Robbie Andrew @robbie_andr

These early efforts were important in the long process (starting with the oil
crises in the 1970s) of developing interest in electric cars in Norway, from a
few individuals through to 2020's extraordinary record 34% of all new cars
sold being battery-electric.

Robbie Andrew @robl 2

They were unhappy with "disincentives” to owning an electric car, including
road tolls. So they drove repeatedly through toll stations without paying.
Every time, they received a fine, which they didn’t pay. According to the
rules, the car was then confiscated.

Photo: Bellona.

Robbie Andrew @robbie_andrew - 9 Jan
Note that while some sources say that the converted Fiat Panda was in 1989
the first electric car in Norway, the history goes a bit further back.

Norges eldste elbil ga rekkeviddeangst allerede i 1902. Fremdeles skre...

— A kjgre den er uvant, ub
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COP26 clean transport campaign:

EV cars cheaper than petrol
cars in many markets

vd _ Petrol cars still cheaper
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UK power sector:

Total UK renewable generating
capacity (MW)

‘ 45,000

40,000

35,000

Global research, development
& deployment of solar & wind 5,000

2009 2010 2011 2012 2013 2014 2015 2016 2017

GIObaI S)’StemS I n ‘};:T"H LE  Sharpe & Lenton (2021) Climate Policy ’////




UK power sector:

UK renewable subsidies
& power sector reforms

Global research, development
& deployment of solar & wind

G |Oba| SYStemS |nStItUte Sharpe & Lenton (2021) Climate Policy



Data from ICIS, Intercontinental
Exchange and Bloomberg. Chart
created by Philippe Guiblin

Global Syster

Coal-to-gas switching price
in £/tonne of CO2

,é,

Sharpe & Lenton (2021) Climate Policy

Gas becomes
cheaper than coal




Ti PPi n g “The economics of coal have deteriorated dramatically over the last 18 months... the
. ¢ 2. increase in the carbon tax...
pOIn ¢ Peter Atherton, utility analyst, April 2016

Global Systems Institute




UK power sector:

Coal cheaper
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UK power sector:

2012: coal = of UK
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Global power sector:

Module price ($/W, 2018 real)
100

1976

10 100 1000 10,000 100,000 1,000,000

¢ Historic prices (Maycock) 4 Chinese c-Si module prices (BNEF) Experience curve at 28.5%

GIObaI S)’StemS Mﬂ STITUte Bloomberg New Energy Finance, Paul Maycock (
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Global power sector:

Figure 1: Cheapest source of new bulk electricity generation by country, 1H 2020




Global power sector: Renewables cheaper
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coal/gas

<

-y
~—
i
-~
-~
.‘

Existing coal/gas cheaper

Renewables than new renewables
cheaper than Deployment up

new coal/gas * Costs down China new vs existing
SMWh (real 2018)

/ 120 Utity-scale
/ \.'\ é‘-/
~ :
\\
~\ Onshore
~ 80 wing
New coal/gas "Sa
cheaper than 60
EHREVELES 40

20

0

G IObaI S)’StemS I nStltut‘? Sharpe & Lenton (2021) Climate Policy s




Upward-scaling tipping cascades

Heating, Cooking
& Cooling

Clean
hydrogen
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Food and land use system positive tipping points

A l : h Diffusion of Correstonding meat
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New York City Bowery: Positive Tip
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Summary

* We are in a climate emergency! Some damaging climate tipping points may
already have been passed and we are approaching others

* Limiting global warming to “well below 2°C” now requires positive tipping
points to accelerate transformative social change

* Deliberate interventions and reinforcing feedbacks within society, coupled to
technology and ecology, are already starting to tip accelerated decarbonisation

* This should give us all back a sense of power in the face of a daunting problem —
we can all be part of triggering positive tipping points :

Global Systems Institute




