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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
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ARgoscillation to @ new ice age?
The door is likely closed...
Source: Ganopolski et al. (2016). Critical Insolation- CO, relation for dlagnosmg past & future glacial inception. Nature
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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
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SMALL WORLD ON LARGE PLANET BIG WORLD ON SMALL PLANET
Externalities Internalities

Incremental, linear change Non-linear, Regime shifts
Earth resilience high Earth resilience low




From a small world on a large planet...




To a large world on a small planet...




Global Tipping Points




Tipping Points & the Paris Agreement

Sources: Adapted from Schellnhuber et al. (2016). Nature Climate Change

I
Tipping elements possibly .
switched within Paris range & 3
O et
8- B NE S 3
— v = @ © rey) I_Zu
o =< > o L o &
S, |E 8., |st=z2:im
= S D i
s 5 E % N NN g
£ = E & I = B o RCP8.5
P @ v @ “w— - (@] (o)
& 4 e e L e S L
@ o T 3 = e I RCP6.0
© S e =
@D
Q.
5
’_

-20000 -15000 -10000 -5000 0 2000-2100 Year






Great
Barrier
Reef

Bleaching
2016

-0

33% severely
bleached

1 % severely
. Ibleached

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



Another mass
bleaching
event

Great -
Barrier
Reef

Bleaching
2017

Central section
most severely
affected

No chance for
Nothern
section to
recover

Source: ARC Centre of
Excellence for Coral Reef
Studies




Risk of a tipping point in the Amazon rainforest

Source: Lewis et al. (2011), Science
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Fig 1. (A and B)
Satellite-derived
standardized
anomalies for dry-
season rainfall for the
two most extensive
droughts of the 21t
Century in Amazonia.
(Cand 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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OFEN . A deforestation-induced tipping
_point for the South American
“monsoon system

Recaived:05August 2016 | Niklas Boers™, Norbert Marwan?, Henrique M. J. Barbosa® & Jirgen Kurths™%%¢
Accopted: 21 Decembar 2046 -
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ARTICLE

Received 9 Mar 2016 | Accepted 24 Jan 2017 | Published 13 Mar 2017 DOE 10.1038/ncomms14681 OPEN

Self-amplified Amazon forest loss due to
vegetation-atmosphere feedbacks

Delphine Clara Zemp"2¥, Carl-Friedrich Schleussner?3, Henrique M. J. Barbosa®, Marina Hirota>®,
Vincent Montade’, Gilvan Sampaio8, Arie Staal®, Lan Wang-Erlandsson'®™ & Anja Rammig?2 12
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Science surcinrs

Cite as: A. Bacemi et al., Science
10.1126/science.aam5962 (2017).

Tropical forests are a net carbon source based on
aboveground measurements of gain and loss

A. Baccinl,"* W. Walker,' L. Carvalho,* M. Farina,' D. Sulla-Menashe,* R. A. Houghton'

Rainforest Carbon dynamics 2003-2014
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Planetary Boundaries



RESEARCH

RESEARCH ARTICLE

SUSTAINABILITY

Planetary boundaries: Guiding
human development on a
changing planet

Will Steffen,”?* Katherine Richardson,® Johan Rockstréom,' Sarah E. Cornell,’

Ingo Fetzer,! Elena M. Bennett,* Reinette Biggs,'”> Stephen R. Carpenter,®

Wim de Vries,”® Cynthia A. de Wit,? Carl Folke,"'° Dieter Gerten," Jens Heinke,'*'>'?
Georgina M. Mace,'* Linn M. Persson,'” Veerabhadran Ramanathan,'%'7

Belinda Reyers,"'® Sverker Sorlin'®




Planetary
Boundaries

A safe operating
space for humanity

Climate change
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Defining Planetary Boundaries 1.0

"The Big Three” "The Slow l\/ariables” “Earth fdiens”

) 1 |

oo
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atmosphere
<350 ppm and/
or a maximum
change of +1 W
m2 in radiative
forcing.
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Average surface
seawater
saturation state
with respect

to aragonite

= 80% of pre-
Industrial levels.

STRATOSPHERIC

<5% reduction In
O,concentration
from preindustrial
level of 290
Dobson units.

(= I &)

Nitrogen (N)
cycle: Limits
industrial and
agricultural
fixation of N, to
35Tg N yri.
Phosphorus (P)
cycle: Annual P
inflow to oceans
not to exceed 10
times the natural
background
weathering of P.

GLOBAL FRESH-
WATER USE

<4,000 km?® yr*
of consumptive
use of runoff
resources.
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<15% of the
Ice-free land
surface under
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<10 extinctions
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R PICTET

Pictet - Environmental
Megatrend Selection

& Action2020

led by the WBCSD
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Pictet Asset Managerunt | For professional investors only | Pictet - Environmental Megatrend Selection
Definition of the opportunity set 1 B N
> Demand on environmental resources exceeds The nine planetary boundaries and the safe operating space

the natural regeneration rate

A novel and rigorous framework presented in
Nature in 2009 selected by our team

Nine key environmental dimensions, each
with its own ‘threshold’

> “Safe operating space” defined as the area .‘
within thresholds

Companies within the safe operating space are
more likely to benefit from environmental trends

THE B TEAM

Agile organizations...



— Policy Operationalization

Ymgér?sl;émipisterié | N N A‘TUR

Miljdministeriet

Ministry of the Environment - VARDS @y
\ VERKET & '
Schweizerische Eidgenossenschaft SWEDISH ENVIRONMENTAL
Confédération suisse PROTECTION AGENCY

Confederazione Svizzera
Confederaziun svizra

Supported by:
Swiss Confederation

% Federal Ministry for the
Federal Office for the Environment FOEN Environment, Nature Conservation,
Building and Nuclear Safety

Ministry of Infrastructure and the

Environment
based on a decision of the German Bundestag




— Intergovernmental focus
J y
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European Environment Agency ';_)
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2V Z Q)
. @% Living well, within
\ D@;’ the limits of our planet
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World Transformations to Global Sustainable

Development




Towards transformation — Four priority areas

Source: Rockstrom et al. (2016). Global Commons in the Anthropocene: World Development on a Stable and Resilient Planet. IIASA & SRC

Global energy system
transformation

Transformation towards
sustainable cities & urbanisation

Transformation towards a healthy

& sustainable food system

A transformation to a circular
economy paradigm

Photo: Mattias Klum
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The Carbon Law

Opinion OP-ED CONTRIBUTOR

Why the World Economy Has to Be Carbon Free by 2050

By JOHAN ROCKSTROM MARCH 23, 2017

€he New 1Jork Times

> )
B LS

A roadmap for rapid
decarbonization

Emissions inevitably approach zero with a “carbon law”

5 (5058
pogukc OO S5 &
sthe Ay

In front of the financial district of Pudong amid heavy smog in Shanghai in 2015.
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A Global Carbon Law
Halving Emissions Every Decade




We are already on the right trajectory

Renewables: Share of primary energy
Share of primary energy
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Revenues (billion USD)

Concentration in the seafood industry

Top 10% account for 38% of total revenues

Correspond to 18% of the global value of seafood production in
2012 (US$ 252 billion)
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QOsterblom et al. 2015 PLOS One

20 40 60 80 100 120 140 160

Company rank



Who are the “keystone” actors?

Revenues (billion USD)

1. Maruha Nichiro @

2. Nippon Suisan
Kaisha

3. Thai Union —

. Dongwon Group
. Skretting st=

. Pescanova ==

. Austevoll &=

. Pacific Andes IER
10. EWOS &=

11. Kyokuyo ®
12. CP Foods ==
13. Trident Seafood

O© 00 ~NO O b~

. Marine Harvest &=

oa
pC )8



How much do they produce?

Catch 1 1 -1 6% of global marine catch

o . .
Control 1 9-40 A) of several of the world’s largest or most valuable capture fisheries

o ’ g
S
$1.72bn .
$10.80bn ”
Salmon (3] <

NE Atlantic pelagics |1 |
Alaska pollock 4] <o
 S085tm
& |
Bluefin twna [3] *( “ S

Whiteleg shrimp [4] —9

Skipjack and <@
50.18bn Yellowfin tuna [4] &(
Peruvian anchovy [3] e == i
It Namibian hake |1] it 515005
21%
‘ $0.30bn
Feeds [5] o il

10000 Tootfish 3] s

olume (Thousand tonnes)

Stock value (Million USD) Osterblom et al. 2015 PLOS One
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These ‘Keystone’ companies...

.. dominate global production revenues and volumes

T2
.. control globally relevant segments of seafood productlon

.. connect ecosystems globally through subsidiaries | = —

.. influence global governance processes and institutions



PROGRAM

STOCKHOLM
DIALOGUE

Advancing the Seafood Business for Ocean
Stewardship Initiative

Monday 15th May




Macro-economic implications of world
development within Planetary Boundaries?

% Climatechange ¢




Report by the Commission on the

Measurement of Economic

Performance and Social Progress

Figure 1.1
Growth of world gross product and gross domestic product by country grouping,
2007-2017
World Economic jo ercentage
Sicuation RN
g PI‘USpECtS __________________________________________________________________________________
n\,.‘n.’__’_:: ______
cemnn
5" 4 """D’
T T T T T ’ T
2010 2011 2012 2013 2014\, 2015 "' 2016 2017 i
A
-] SRR et EEEEEL WP SRR ‘
4 Ay ] === Developed economies |_____________________________|
=== Developing economies Source: UN/DESA
.3 I | SE— == Economies in transition | _____________.________________| Note: Data for 2015 are
= World estimated: data for 2016 and
8 2017 are forecast.

“4v ouv oV 1V

GDP per capita, PPP (current international $)
Note: The World Happii Index is a jecti with values ranging from O (“completely
i ied") to 10 (' satisfied").
Source: Author's own compilation based on data from the World Happiness Report 2016. Online at: http:/
worldhappiness.report/ed/2016/; World Bank, World Development Indicators. Online at: http://data.worldbank.
org/products/wdi.
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The Economy




The Economy
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Sustainability

Human societies




A Planetary Soufflé

Human Prosperity within Planetary Boundaries

Economic
Development




Risks related to agreed global goal of 450 ppm

Probability of
Exceedance

. Global Challenges Foundation AL




Global
Climate
Risk

Understanding
the
unacceptable

0.01%
one in ten thousand

0.001% 0.1%

one in hundred thousand

oAl

in a million

0.00001%

e in ten million

0.000001% 100%

one in hundred million

EXCEEDANCE
PROBABILITY

1.8%

RISK OF FATAL FLIGHT ACCIDENT:

0.0001%
ER

What is PPM? Explanation of degrees.
FATAL FLIGHT ACCIDENT™ SELECT DATABASE v
About other risks. About databases.

e in a thousand



Economic Growth and Climate Change — the
conventional macro-economic approach

Output (Net of Damages and Abatement, trillion USD pa)
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CO2 emissions versus Global Economic Growth 2010-2100
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CO2 emissions versus Global Economic Growth 2010-2100

Global Risks >> Morally Acceptable
Beyond Economics
Realm of Inter-genererational »,,,//
equity and cross-cultural
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Degree of
Global
Sustainable
Develpment
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The World In 2050

Planetary

Radical transformative Boundaries
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