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Equity	and	
Justice in	an	
Increasingly
Turbulent	
World	



A	return to the	Holocene equilibrium?
The	door	is	likely closed…
Source:	Clark	et	al.	(2016).	Consequences	of	Twenty-first	Century	Policy	for	Multi-milennial climate	and	sea	level	change.	Nature	Climate	Change



An	oscillation	to	a	new	ice	age?
The	door	is	likely closed…

Source:	Ganopolski et	al.	(2016).	Critical	Insolation- CO2 relation	for	diagnosing	past	&	future	glacial	inception.	Nature
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Earth	Tipping	points
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World	within	Stable	&	Resilient	Earth
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In	50	years	we	tipped	from	10,000	years	Holocene	
to	the	Anthropocene

What	we	do	next	50	years	will	determine	next	10,000	years

Image: Mattias Klum



GREAT	ACCELERATION 1950	TO	PRESENT



~1955 ~1990

ANTHROPOCENE

SATURATION	
POINT

SMALL	WORLD	ON	LARGE	PLANET
Externalities
Incremental,	linear change
Earth	resilience high

BIG	WORLD	ON	SMALL	PLANET
Internalities
Non-linear,	Regime shifts
Earth	resilience low



From	a	small	world	on	a	large planet…	



To	a	large	world	on	a	small	planet…	





Tipping Points	&	the	Paris	Agreement
Sources:	Adapted from	Schellnhuber et	al.	(2016).	Nature	Climate	Change





Great 
Barrier 
Reef 
Bleaching 
2016

Source: ARC Centre of 
Excellence for Coral Reef
Studies

81% severely bleached

33% severely
bleached

1% severely
bleached

Longest global 
coral bleaching
ever, affecting
36 % of all 
coral reefs
around the 
world

> 90 % reefs
GBR were
bleached



Source: ARC Centre of 
Excellence for Coral Reef
Studies

26% dead

67% dead

6% dead

1% dead

Great 
Barrier 
Reef 
Bleaching 
2017

Another mass
bleaching
event

Central section
most severely
affected

No chance for 
Nothern
section to 
recover
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Risk	of	a	tipping	point	in	the	Amazon	rainforest	
Source:	Lewis	et	al.	(2011),	Science

Fig	1.	(A	and	B)
Satellite-derived	
standardized	
anomalies	for	dry-
season	rainfall	for	the	
two	most	extensive	
droughts	of	the	21st
Century	in	Amazonia.	
(C	and	D)	The	
difference	in	the	12	
months	(October	to	
September)	MCWD	
from	the	decadel
mean	(excluding	2005	
and	2010),	a	measure	
of	drought	intensity	
that	correlates	with	
tree	mortality.	(A)	and	
(C)	show	the	2005	
drought;	(B)	and	(D)	
show	the	2010	
drought.	
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Tipping Points
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Planetary Boundaries





Planetary 
Boundaries

A safe operating 
space for humanity

2009 1st Analysis



Planetary 
Boundaries

A safe operating 
space for humanity

2015 Update



Agile	organizations…	sustainability	shifts



Planetary	Boundaries	– Policy	Operationalization



Planetary Boundaries – Intergovernmental focus



The Global Commons in the Anthropocene – Biomes, 
Biogeochemical cycles and Biodiversity

Image: NASA



Towards	exponential	solutions

Photo: NASA

World	Transformations	to	Global	Sustainable
Development



Towards	transformation – Four	priority	areas
Source:	Rockström	et	al.	(2016).	Global	Commons	in	the	Anthropocene:	World	Development	on	a	Stable	and	Resilient	Planet.	IIASA	& SRC
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Global	energy	system	
transformation

Transformation	towards	
sustainable	cities	&	urbanisation

Transformation	towards	a	healthy	
&	sustainable	food	system

A	transformation	to	a	circular	
economy	paradigm



The	Carbon	Law	– A	Moore’s	law	for	climate	stability		

Photo:	Google



The	Carbon	Law



Rockström,	Gaffney,	Joeri,	Meinshausen,	Nakicenovic,	Schellnhuber.	Science	24	March	2017	
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20GtCO2

2030

10GtCO2
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A	Global	Carbon Law
Halving Emissions	Every Decade



We	are	already	on	the	right	trajectory
Renewables:	Share	of	primary	energy

Rockström,	Gaffney,	Rogelj,	Meinshausen,	Nakicenovic,	Schellnhuber.	Science	24	March	2017	



Planetary Stewardship

Photo:	Trollbäck	and	
Company







Year2030 20502040

The	World	In	2050

Radical	transformative	
pathways	to	meet	the	
SDGs	within	planetary	
boundaries

Planetary	
Boundaries

Degree of
Global	

Sustainable
Develpment
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Thank	you!
www.stockholmresilience.su.se
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