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THE GREAT ACCELERATION
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Limits (cannot be crossed over)

Fossil energy, deep aquifers, sand, metals, minerals, etc...
Towards “peak everything”
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Energy Return on Energy Invested
Net Energy
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Lambert, J. et al., 2014.
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Boundaries (can be crossed over)

at our own
peril....
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Rockstrom et al., 2009. Nature, 461(7263), pp.472-475.




Tipping points & uncertainty
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Rockstrom et al., 2009. Nature, 461(7263), pp.472—475.




Climate complexity

Melt of
Greenland
ice sheet

Collapse of
Atlantic
thermohaline
circulation

Shifttoa ™\ 7/~ Dieback

more persistent of Amazon
El Nifio

. rainforest
regime

warming c

Amundc

Disintegration of
West Antarctic ice sheet

LENTON T. M. et WILLIAMS H. (2013) Trends in Ecology & Evolution, vol. 28, n° 7.




Percentage of lightly affected Percentage of Earth's
ecosystems terrestrial ecosystems that
show state shifts
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Critical transition as
increased emergent global
forcings reach threshold
values that rapidly change

all of Earth’s ecosystems

Global forcing

increases with human population size)

Barnosky, A. et al. 2012. “Approaching a State Shift in Earth/’s Biosphere.” Nature 486 (7401): 52-58.
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Liquidity/
credit crunch’

<& Retrenchment

Slowing Chinese economy 'S l
from globalization

Asset price collapse ‘

Global imbalances an
currency volatility

‘ Fiscal&n’ses

Extreme consumer
price volatility &egulatory failures
Extreme energy
price volatility //
{ e
Extreme commodity‘
price volatility

S~ -
Demographic challenges

Infectious
diseases ‘

s AN \
Geopolitical conflict

Migration

Food security, '

\‘ ‘ Biodiversity loss
Climate change

‘ Flooding

l Storms and

cyclones

Water security

¢
Chronic diseases

Threats from

Air pollution

‘ Earthquakes and

volcanic eruptions

4Corruption
/ %’Organized crime”

Global governance failures

/ Fragile states
/ \‘Terrorism

‘W

Figure 1 Risks Interconnection
Maxp 2001 illustrsting systemsic
Interdependencies in the hyper
connevted workl we are living in,
Reprinted fram ref. 82 with
permission of the WEF
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Helbing ,2013
Nature 497:51-59



Supply chain contagion
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Typical responses of complex stystems to shocks
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Critical transitions

M. Scheffer et al., « Anticipating critical transitions », Science, vol. 338, n° 6105, 2012., p. 344—-348.



Habits/Behaviours

Socio-technical

Merchants of doubt




Growth rates.... Falling down

M. Schmelzer / Ecological Economics 118 (2015) 262-271
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Chart 2. Nominal (left) and real (right) GDP % change on year earlier (rolling 10-year averages) in key OECD countries, 1960-2014.
Source: Penn World Tables; The Economist



A unsolvable problem... 8
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‘THE LiMmIits To GROWTH
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Globalkmaterial Growth will soon come to an end

2. The Earth-system is entering a period of blg and
irreversible changes (humaprscale)

./’f

3. Qur future will be made of un'ctable shocks

s€ is now a possibility
_;.'- “;“'- /'/-r




Petit traité
de résilience locale

A. SINAT | R. STEVENS | H. CARTON | P. SERVIGNE

COMMENT TOUT
PEUT S’EFFONDRER

Pablo Servigne
Raphagl Stevens







Les 5 stades de I'effondrement

(Dmitry Orlov)

2.Economique / commercial
3.Politique
4.Social

5.Culturel



Le cas syrien

Syria’s night-time light emissions
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The Source: Xi Li and Deren Li,Wuhan University, China
e using OLS sensor. The 2015 image is from a S-NPP satellite with VIIRS sensors Economist 2011 image was taken by a DMSP satellite using OLS sensor. The 2015 image is from a S-NPP satellite with VIIRS sensors




Ce n’est pas possible, pas a moi,
pas ¢a, pas lui, pas maintenant

Lacceptation
Ce n'est pas juste, ils n‘avaient C’est ainsi, finalement c’est pas si mal
Colere pas le droit, si je tenais Jai des nouveaux avantages, il y avait
lincompétent qui... quand méme pas mal d’inconvénients
ais qu’est-ce que je vais devenir, Tristesse

je n’y arriverais jamais
C’était tellement bien, je ne
connaitrait plus jamais ¢a,

Peur PlUS J:
/ que c'est triste
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Voir, croire, accepter, imaginer...

Zeitlin, 2012, Beasts of the Southern Wild










Techno-fantaisie (Star
Wars)

Pic énergétique/ g

Stabilité «techno-
écologique»
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Culture pré-
industrielle

Temps historique

Agriculture Revolution Baby Tem pS
10.000 av JC industrielle Boom Nos enfants...



— . |
ILS CHANGENT =Y ine
LE MONDE

Rob
Hopkins

P
N
)" A
O BNy
< »

Rob Hopkins - Co-fondateur du concept de la transition
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