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“Managing Risk Through Process and Focus on:
Organizational Innovation” . - risk management

- asset management

- system resilience

- emergency preparedness

Do we know the core processes that determine risk?
What organizational characteristics relate to risk governance?

Are we placing assets in areas where risk is unreasonably high?

What components are part of the system we want to be more resilient?
Are we prepared, or even considering, global emergencies?
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Climate Change is a long-term shift in
the statistics of weather - averages,
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Climate is determined by:
eincoming radiation (sun)
ereflected radiation (albedo)
eretained heat (Greenhouse gases)

Climate can change from local to global
scales.



The Baseline: Past Climate Variability

Climate Change is a long-term shift in (a) €002 CHLs nad 500 Lowel _—
the statistics of weather - averages, ﬁf%og -co, | | | | | (pb) (m)
frequency and magnitude of extremes. |4 ——seloed N | "™
:00 \ "vll 6 j T« \.e, | rv 4 | 'y M y .l ‘;.*' -' .' " 500 -50
; - A | | \ N 100
Climate is determined by Sogb) 700 600 500 400 300 200 0 0
. . . . Climate Foming
eincoming radiation (sun) : ey Tar— -
. . . I Greenhouse Gases » ) ‘
oreflected radiation (albedo) T 4 C M A W ey .
. % 27 \ | |
eretained heat (Greenhouse gases) T ‘v‘v ALV RS (W)
“$00 700 600 500 400 300 200 100 0
(c) Temperature Change
Climate can change from local to global ;| Qbeervaions | !
scales. ~ of P
. | = 2 f WA
Climate can change a lot over time. 4
800 70 :OO

Time (ky BP)



The Baseline: Past Climate Variability

(a) CO,, CH,4 and Sea Level CH, SL
coO, ' ; : : : : : -
2 O (ppb) (m)
(ppm) >
300 CH,4 700
Sea Level : 1 0
250 ‘ X & WL : I
500 -50
200
-100
' ' . ' - - - ~ 300
800 700 600 500 400 300 200 100
(b) Climate Forcing
1 . . . . .
Surface Albedo
0 ——— Greenhouse Gases » \ ,
E - AV . -
3 2t ‘Y( '\ ‘j ‘ ﬁ\ |'
— y 7Ol k
3 LY
400 700 600 500 100 300 200 100 0
(c) Temperature Change
o — Observations | | |
Calculated Temperature '
6 Ot ln.
) - |
< L) 5 Wi ) '!'\
= - ) l/ ‘ \'. . X ,‘r\-.
n )\ "y A \’
300 700 600 500 100 300 200 100 0

Time (ky BP)



The Baseline: Past Climate Variability

pPpm ppb
1000 2500 -1
800 — 2000 4
600 - 1500 -
400 - 1000 +
-300 ppm 7800 ppb
200 SIS 500 -
T 170 ppm
_ =+ 300 ppb
0
CO CH :

OW/m2

- -4 W/m2

Greenhouse
Gas Forcing

=<4 W/m

Albedo Forcing

Normal R

up to 1900

m

80 -

e

ange

2 + 042 m
OC ol
Wy
-2 -80Sl
-4°C -120888
+-130m
-140 +
Global Temp Sea Level

100

100




The Baseline: Past Climate Variability

Long-term (centuries to millennia) Wi’ °C m
correlations:
| INormal Range
130 ppm CO up to 1900
¢130 ppm CO I
2 2_ 2 02 m
600 1500 4 + =t °C
0 W/m? {0 w/m? a0
| | 1 1 200 100 0
300 ppm 7800 ppb 2|8t -2 -2 80 L
200: 170 Som 500 +
F 300 ppb 1 aw/m’ A wim? -4°C -120888
. +-130 m
v “H B Pl Albedo Forcing Global Temp seatevel P ’

2 4 Gas Forcing



The Baseline: Past Climate Variability

Long-term (centuries to millennia) Wi’ °C m

correlations:
[Normal Range

e130ppm CO | up to 1900
e130 ppm CO I |

2000 +

600 - 1500 - 1L L °C

2
0 W/m 0 W/m? <

i Holocene |

300 ppm 7800 ppb -2|gi8 ¥,

200/ -+ 500 4 Iy
< 170 ppm
=300 ppb 1 -aw/m’ A wim® -4°C 120 4
+ -130 m
0 140 4
200 100 0
CO CH Greenhouse Albedo Forcing Global Temp Sea Level

2 4 Gas Forcing



The Baseline: Past Climate Variability




The Baseline: Past Climate Variability

Global Temperature Changes

Years (BP) :
10000 8000 6000 4000 2000 0 ‘

0

=
o0

<-sHolocene--> |

— i E
O - | Santa Catarma—+«—— 40 &
- 5 Rio de Janiero -+ - =
> 04 — v Senegal + 60
c o L LT Malacca Straits ~ | g
i : A upper bound .80 Y
g g : Australia | o
cy O Jamaica - | 02
< Tahiti + 7190 3
@ 8 ' Huon Peninsula 4 5
5~ .04 i Barbados + -120
et ' F e lower bound —A— -
e 2 F o B Sunda/Vietnam Shelf + --140
8 ggd STt Holocene------------ 24 22 20 18 16 14 12 10 8 6 4 2 0
GE> .Marcott et al. reconstruction Thousands of Years Ago
= Mann et al. reconstruction

'
-
N

10000 8000 6000 4000 2000 0
Marcott et al., 2013




The Baseline: Past Climate Variability

Global Temperature Changes

Years (BP) :
B 10000 8000 6000 4000 2000 0 I "

- - <-Holocene--> | E

O F l Santa Catarma—+ 40 ¢

N Rio de Janiero -+ - =

> 04 . Senegal + 60

c o i T Malacca Straits ~ . @
i - upper bound | | v

g 8 i Australia | " S

e ¢ Jamaica -

g — Tahiti + | 7190 3

O S i Huon Peninsula + i

- 04 i Barbados —+ 1-120

3 O F e lower bound —A— -

e < F o B Sunda/Vietnam Shelf + --140

& ogd <ttt Holocene------------ 24 22 20 18 16 14 12 10 8 6 4 2 O

= | Marcott et al. reconstruction : Thousangisel Years Ago

O L] _ The Baseline for Civilization:

- !Mann et al. reconstruction

During the Holocene, climate, global
10000 8000 6000 4000 2000 0 temperature, and sea level were

Marcott et al., 2013 exceptionally stable; a perfect condition for
the development of civilization.




The Baseline: Past Climate Variability

Global Temperature Changes

Years (BP)
10000 8000 6000 4000 2000 0

0

=
o0

<-sHolocene--> |

0.2 Holocene------------ 'R EE EECE N

Thousands of Years Ago

. Marcott et al. reconstruction

oy E
O I Santa Catarma—+—-40 &
L3 e Rio de Janiero + - =
> 0.4 4 Senegal + --60 S
T — Malacca Straits ] [
E 8 upper bound .80 EJ
oo Australia S
ce O Jamaica | 2
g — Tahiti + " 9
o 8 Huon Peninsula 4+ 5
= - .04 Barbados + -120
el B ' . lower bound —&—

g s g Sunda/Vietnam Shelf + --140
Q.

=

D

-

Mann et al. reconstruction

ssiasskeen—————— The Holocene was a “safe
10000 8000 6000 4000 2000 0

Marcott et al., 2013

'
-
N

operating space for humanity”




The Baseline: Past Climate Variability

Global Temperature Changes

Years (BP)
10000 8000 6000 4000 2000 0

0

=
o0

<-sHolocene--> |

0.2 Holocene------------ 'R EE EECE N

Thousands of Years Ago

. Marcott et al. reconstruction

oy E
O I Santa Catarma—+—-40 &
L3 e Rio de Janiero + - =
> 0.4 4 Senegal + --60 S
T — Malacca Straits ] [
E 8 upper bound .80 EJ
oo Australia S
ce O Jamaica | 2
g — Tahiti + " 9
o 8 Huon Peninsula 4+ 5
= - .04 Barbados + -120
el B ' . lower bound —&—

g s g Sunda/Vietnam Shelf + --140
Q.

=

D

-

Mann et al. reconstruction

sihasskaenm———— The Holocene was 1 “safe
10000 8000 6000 4000 2000 0

Marcott et al., 2013

'
-
N

operating space for humanity”




The Baseline: Past Climate Variability

Global Temperature Changes

Years (BP)

B 10000 8000 6000 4000 2000 0 " |
. 08 <-Holocene-->| =
& I SantaCatarima—+—-40 ¢
= f Rio de Janiero -+ - =
> 04 ' Senegal + --60 O
© —~ Malacca Straits - T

upper bound .80 v

g g Australia 5
c - 0 Jamaica 1100 e
g Tahiti + 710 3
Q 8 Huon Peninsula -+ O
=04 Barbados -+ -120
3 Q : lower bound & -~
e < - g Sunda/Vietnam Shelf + --140
8 ggd STt Holocene------------ ’ 24 22 20 18 16 14 12 10 8 6 4 2 0
QE’ .Marcott et al. reconstruction Thousands of Years Ago
- Mann et al. reconstruction

'
-
N

The Holocene was a1 “safe
10000 8000 6000 4000 2000 0

Marcott et al., 2013

operating space for humanity”




Key Points




RCH |
o I
S %
QO
N
o MARI
< z
N g
3 <
Ly
>
2
OLD DO

During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”
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fossil-fuel burning is absorbed by the oceans, which also

~oo takeup mostof the excess heat energy that would Upper Ocean

otherwise be going into the atmosphere. As a

result, the oceans are becoming warmer
and more acidic, and sea levels arerising.

The Earth system is storing far more
heat (energy) than what the rising air Hpperoeean
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We are moving out of the Holocene and
the “safe operating space for
humanity” (Rockstroem et al., 2009):
Climate Change (***)

Ocean acidification (*¥)

Climate change

Stratospheric ozone depletion ()

Nitrogen (******) and Phosphorous cycles (**)
Global freshwater (%)

Change in land use (%)

Biodiversity loss (*******)

Atmospheric aerosols (?)

Chemical pollution (?)

Figure 1| Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.
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B Below boundary (safe)
In zone of uncertainty (Increasing risk)
. Beyond zone of uncerlainty (high risk)

BIOGEOCHEMICAL

Rockstrom al{gw}s(lum, 2015



BIODIVERSITY

CLIMATE CHANGE
LOSS OF

ECOLOGICAL
FUNCTIONS
(Not yet

quantified)
NOVEL ENTITIES

Bt _ (Not yet quantified)

LAND-USE CHANGE
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OZONE DEPLETION
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. Beyond zone of uncerlainty (high risk)

We are moving out of the Holocene and
the “safe operating space for
humanity” (Rockstroem et al., 2009):

Climate Change (***)

Ocean acidification (*¥)

Stratospheric ozone depletion ()

Nitrogen (******) and Phosphorous cycles (**)
Global freshwater (%)

Change in land use (%)

Biodiversity loss (*******)

Atmospheric aerosols (?)

Chemical pollution (?)

Climate change and sea level rise are

symptoms, not the cause,
not the “sickness.”
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During the Holocene, climate and sea level were exceptionally stable

The Holocene was a “safe operating space for humanity”
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes
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The Evolution of Key Environmental Factors
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes

The system i1s already now outside the “normal range” and in the dynamic
transition into the Post-Holocene; we have increasing disequilibrium
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The Prognosis: A Journey Into the Unknown

Four Questions:
e What are the implications for sustainability?
e How should we present the prognosis?
e How solid is our knowledge of current and future trends?
e What should we be worried about?
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How difficull is it to keep o system within the
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IPCC Assessment;
Very Likely by 2100
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<--Post-Holocene

IPCC Assessment;
Very Likely by 2100
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Global mean sea level rise
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How solid is our knowledge?
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How solid is our knowledge? Example sea level rise

Accepted knowledge in 2000:
Greenland: no significant contribution to sea
level rise

Antarctica: minor contribution

Main contribution: steric changes
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How solid is our knowledge? Example sea level rise

Accepted knowledge in 2000:
Greenland: no significant contribution to sea
level rise

Antarctica: minor contribution

Main contribution: steric changes

Gravity Recovery and Climate

Experiment (GRACE)
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How solid is our knowledge? Example sea level rise

Accepted knowledge in 2000:
Greenland: no significant contribution to sea
level rise

Antarctica: minor contribution
Main contribution: steric changes

Integratec Net Mass Change

-150-100 =50 0 50 100 150
surface cgensily change (cm water eguivalent,
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National Research Council in 2013:
There is the potential for surprises and new extremes ...

Already happening: Disappearance of late-summer Arctic sea ice

Arctic ice extent melt, 1979 - 2014
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National Research Council in 2013:
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Already happening: Disappearance of late-summer Arctic sea ice
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National Research Council in 2013:
There is the potential for surprises and new extremes
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. {National Research Council in 2013:
There is the potential for surprises and new extremes ...

Already happening: Disappearance of late-summer Arctic sea ice
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LM [ There s the potential for surprises and new extremes ...

Already happening: Disappearance of late-summer Arctic sea ice
Already happening: Increases in extinction threats

Disruption of Atlantic Meridional Overturning Circulation: unlikely in
the 21st century; but gradual chance could have severe
consequences
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Already happening: Increases in extinction threats
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August 29,2015:"The critical question thus becomes:
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©T TN'E-“Tha critical question thus becomes:

Hansen et al,, 2015:%... Evidence ... that 2°C global warming is
highly dangerous.”
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Scientists find more reasons Dominoes fall: Vanishing
that Greenland will melt Aretic ice shifts jet stream,
faster which melts Greenland
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Photograph of Torsukatat Avannarleq, a tidewater glacier in West Greenland, iceberg, with Mount Dundas in the background, Qaasuitsup, west Greenland,
with 2 vicible csediment nlumes at ite termintie These nliimes are made 110 of Denmark. (Photo by DeAgostini/Getty Images)
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How solid is our knowledge? Example sea level rise

Accepted knowledge in 2000:
Greenland: no significant contribution to sea

level rise
6.0 m4 Greenland Antarctica: minor contribution

Main contribution: steric changes

Knowledge in 2016:
4.5 m- West Antarctic Qreenlgnd: is coqtributing, is acceleratipg;

My worry: 1if many of us get atraid of sea level rise and stop believing

in the high value of coastal real estate, we will see a global and
unparalleled economic bubble

' | How worried should we be?
Contribution to 800 Years?
Global Sea Level 100 Years?

What should we be worried about?
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A New Dark Age Looms

By WILLIAM B. GAIL APRIL 19, 2016

- e L |

Boulder, Colo. — IMAGINE a future in which humanity’s accumulated
wisdom about Earth — our vast experience with weather trends, fish
spawning and migration patterns, plant pollination and much more — turns

~ Increasingly obsolete. As each decade passes, knowledge of Earth’s past

e lia

becomes progressively less effective as a guide to the future. Civilization
enters a dark age in its practical understanding of our planet.
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Crossing thresholds could lead to systemic changes

Understanding thresholds

The threshold is not where the boat
goes over the edge, it is far up the
river, when the people in the boat
lose the option to get to the shore
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Understanding thresholds

The threshold is not where the boat
goes over the edge, it is far up the
river, when the people in the boat
lose the option to get to the shore &
On a big, unknown river, don’t go A L %, ) »-lfff.';&:m A
into the middle, stay close to the it o i T
shore W ' " T
Jim White
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~"Yet 1n all societies, even

those that are most vicious Carrying Capacity = function of: Arable

the tendency to a virtuous —_ ey Land, Nitrogen, Phosphorous, Climate,
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population” Malthus {(798, ) ////////////// ot L
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~"Yet 1n all societies, even

those that are most vicious, Carrying Capacity = function of: Arable

the tendency to a virtuous oo Land, Ni’Frogen, Phosphorous, Climate,
attachment is so strong that Water, Biodiversity, Land Use, Energy,
there is a constant effort Degradation, Technology, ...

towards an increase of oouation CC=f(A,N,P,C,W,B, L, E,D, T, ..

population” Malthus, 1798.
C=fE,L,..)
7 W= f(C

. Carrying
Capacity p “That the increase ot population 1s

necessarily limited by the means of
subsistence, That population does invariably
increase when the means of subsistence

> increase, and, That the superior power of
Time : .

population 1s repressed, and the actual
population kept equal to the means of

subsistence, by misery and vice.”
Malthus, 1798.
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“"Yet 1n all societies, even
those that are most vicious,

Carrying Capacity = function of: Arable

the tendency to a virtuous
attachment 1s so strong that
there 1s a constant effort
towards an increase of
population” Malthus, 1798.

e Land, Nitrogen, Phosphorous, Climate,
Water, Biodiversity, Land Use, Energy,
Degradation, Technology, ...

popuaion CC =T(A, N, P, C, W, B,L,E,D, T, ..)

C=f(E,L,..)
W = f((

~ “That the increase of population 1s

. Carrying
Capacity

Lovelock: Carrying Capacity will be down to
| Billion in 2050

' necessarily limited by the means of
subsistence, That population does invariably
increase when the means of subsistence

Ti:e increase, and, That the superior power of

population 1s repressed, and the actual
population kept equal to the means of

subsistence, by misery and vice.”
Malthus, 1798.
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes

The system is already now outside the “normal range” and in the transition
to the Post-Holocene
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes

The system is already now outside the “normal range” and in the transition
to the Post-Holocene

Our knowledge is changing very fast; existing knowledge becomes invalid
We may not know all environmental, social and economic thresholds
There is a potential for surprises; we should prepare for global emergencies
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Decision Making: Decision Making Under Uncertainty (DMUU)
e k. Focus on what we don’t know

VWWhat we
don’t know

Our knowledge

— | Using what we know to
Half full or half empty?  Glass of knowledge develop foresight:
Decision Making Under Foreseeability (DMUF)
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Decision Making Under Uncertainty (DMUU):
Planning and preparing for a (somewhat) predictable future

e Choose a range of plausible trajectories (for droughts, heat waves, sea level rise, extreme events, ...)
e Determine the range of risks to be reduced based on these trajectories and vulnerabilities
e Adapt land use, building codes, protective measures accordingly

Decision Making Under Foreseeability (DMUF):
Anticipating and preparing for surprises, developing general resilience

Knowing the “worst case” and facilitating adaptation to unpredictable future:

e understanding the vulnerabilities and comprehensively assessing the risks
e including the worst cases (food, water, heat waves, droughts, storms, sicknesses, social unrest, wars, ...)
e having early warning (for extreme events and rapid impacts)

How do we assess, and plan for, events that have never happened?
Knowing the paradigms our decision making is based on ...
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Decision Making Under Foreseeability (DMUF): Having Foresight

Abrupt changes are happening (e.g., Arctic sea ice, biodiversity); more likely to come
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Abrupt sea level rise could (slowly) develop into a global disaster
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Decision Making Under Foreseeability (DMUF): Having Foresight
Abrupt changes are happening (e.g., Arctic sea ice, biodiversity); more likely to come

Abrupt sea level rise could (slowly) develop into a global disaster

Paradigm shift to overcome normalcy bias:
Instead of “Sea level is stable” (last 6,000 years)
assume “Sea level is variable!” g W R - Bda

.
L

.
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To cope with a moving coast line, we need, for example:
- Adaptive infrastructure moving with the coast line;
- Redefine/manage real estate property in the coastal zone;
- Redistribute risk between individuals, communities, states and the country;
- Learn to utilize the benefits of the coastal zone while reduce the risks.
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To cope with a moving coast line, we need, for example:
- Adaptive infrastructure moving with the coast line;
- Redefine/manage real estate property in the coastal zone;
- Redistribute risk between individuals, communities, states and the country;
- Learn to utilize the benefits of the coastal zone while reduce the risks.

(1T

Learning from experience:
- Trade-off between recovering fast and taking time to reassess the situation;
- In solving present problems, consider the long-term perspective.
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“Sustainable Development is a development
that meets the needs of the presence while
safeguarding Earth’s life support systems, on
which the welfare of current and future
generations depends.” (Griggs et al., 2013)

Economy is the link between humanity and
Earth’s life-support system

Our current economy is against humanity:
An economy that meets our needs by
burning fossil fuels and destroying Earth’s
life-support system is like a doctor who
practices medicine by killing the patients.
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“Sustainable Development is a development
that meets the needs of the presence while

safeguarding Earth’s life support systems, on
which the welfare of current and future

generations depends.” (Griggs et al., 2013)

Economy is the link between humanity and
Earth’s life-support system

Our current economy is against humanity:
An economy that meetsour needs by
burning fossil fuels and desSwQying Earth’s

life-support s ‘
Our economic model is at war with llfe on Earth. We can't

practices me
change the laws of nature, but we can change our broken

economy. Naomi Klein, 2013
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Prof. Hans-Peter Plag, PhD

Mitigat'ion and.Adaptaﬁon OVERCOM'NG THE “IMMUTABLE TRUTH“ OF GROWTH
Research Institute BEING NECESSARY FOR A THRIVING ECONOMY
Old Dominion University
ek IN EARLIER COLUMNS, | MADE REFERENCE TO a new definition for sustainable develop-
www.mari.odu.edu . . o

ment: a development that meets our needs while safeguarding the Earth’s life support system on

which we and all future generations depend. Safeguarding our life support system (LSS) seems
logical and to be something we all should be eager and able to agree upon.
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Can the “virus’ transform itself into the “‘healer’!
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes

The system is already now outside the “normal range” and in the transition
to the Post-Holocene

Our knowledge is changing very fast; existing knowledge becomes invalid
We may not know all environmental, social and economic thresholds
There is a potential for surprises; we should prepare for global emergencies




Key Points

During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

During the last hundred years, we have introduced rapid and large changes

The system is already now outside the “normal range” and in the transition
to the Post-Holocene

Our knowledge is changing very fast; existing knowledge becomes invalid
We may not know all environmental, social and economic thresholds
There is a potential for surprises; we should prepare for global emergencies

Paradigm shifts may be required; for example: instead of “Growth is
necessary” assume “Growth is an addiction that we need to overcome.”







"No problem can be solved with the same consciousness that created it.”
Albert Einstein
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Are we selecting the leaders who
can guide us through the transition
from virus to healer?
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Are we selecting the leaders who
can guide us through the transition
from virus to healer?




The Diagnosis: Leaving the “Safe Operating Space”
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Scaling law for metabolic rate:

human: Y = 50 -100 Watt

Extended metabolic rate:
YE=Y + Ce
(Ce: total energy consumption)

Energy consumption per capita:
Global Average: Yg = 2,735 Watt
M = 10 metric tons
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Extended metabolic rate:
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Scaling law for metabolic rate:

human: Y = 50 -100 Watt

Extended metabolic rate:
YE=Y + Ce
(Ce: total energy consumption)

Energy consumption per capita:
Global Average: Yg = 2,735 Watt
M = 10 metric tons

Worst case: Y = 22,000 Watt
M=170 mtic tons
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Blue Whale
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Mass

Scaling law for metabolic rate:

human: Y = 50 -100 Watt

Extended metabolic rate:
YE=Y + Ce
(Ce: total energy consumption)

Energy consumption per capita:
Global Average: Yg = 2,735 Watt
M = 10 metric tons

Humanity has an extended metaboli
rate equivalent to 14 Billion elephants

(2.7 Billion for the U.S. alone)




Scaling law for metabolic rate:

man: Y = 50 -100 Watt

tended metabolic rate:
=Y+ (¢
: total energy consumption)

2rgy consumption per capita:
~ obal Average: Yg = 2,735 Watt
.= 10 metric tons

b S ~«: Humanity has an extended metaboti
e _ . rate equivalent to 14 Billion elephants

14 Billion elephants: a heavy “load’ for Earth (2.7 Billion for the U.S. alone)
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Transition to an Economy for Humanity




The Therapy: “Lifestyle”Changes

Transition to an Economy for Humanity

Making safeguarding the Earth’s life-support system an inherent part of economy
® Depart from a consumption-driven economy
¢ | imiting globalization:
- stopping the export of pollution;
- reducing inequality, injustice;
- attributing pollution to the consumers
- localizing of production (in particular, food)
® Enabling de-growth of population, resource usage
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The Therapy: “Lifestyle”Changes

Transition to an Economy for Humanity

Making safeguarding the Earth’s life-support system an inherent part of economy

® Depart from a consumption-driven economy

¢ | imiting globalization:
- stopping the export of pollution;
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The Therapy: “Lifestyle”Changes

Transition to an Economy for Humanity

Making safeguarding the Earth’s life-support system an inherent part of economy
® Depart from a consumption-driven economy
¢ | imiting globalization:
- stopping the export of pollution;
- reducing inequality, injustice;
- attributing pollution to the consumers
- localizing of production (in particular, food)
® Enabling de-growth of population, resource usage
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The Therapy: “Lifestyle”Changes

... or being stupid!?
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The Therapy: “Lifestyle”Changes

... or being stupid!?




The Therapy: “Lifestyle”Changes

#A Welcome to the United Nations Department of Economic and Social Affail
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A growth-addicted humanity is heading for the equivalent of >30 billion elephants

30 billion elep\ ints: a load too heavy for

Earth?




