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“Managing Risk Through Process and 
Organizational Innovation”

Do we know the core processes that determine risk?

What components are part of the system we want to be more resilient?

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

Are we prepared, or even considering, global emergencies?

What organizational characteristics relate to risk governance?

Focus on: 
- risk management  
- asset management 
- system resilience 
- emergency preparedness
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The system:  
the Earth’s life-support system, in which humanity is a component, and on 
which humanity depends; 

The processes:  
economic activities, which satisfy our needs;

The organization:  
the (global) economy, which determines our interaction with the life-support 
system

“Managing (Global) Risk Through Process and Organizational Innovation”
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Temperature anomaly 2008-2012 compared to 1900

Climate Change is a long-term shift in 
the statistics of weather - averages, 
frequency and magnitude of extremes.

Climate can change from local to global 
scales.

Climate can change a lot over time.

Climate is determined by: 

•incoming radiation (sun) 

•reflected radiation (albedo) 

•retained heat (Greenhouse gases)

   The Baseline: Past Climate Variability
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The Baseline for Civilization: 
During the Holocene, climate, global 
temperature, and sea level were 
exceptionally stable; a perfect condition for 
the development of civilization.
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The Earth system is storing far more 
heat (energy) than what the rising air 
temperature indicates
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We are Reengineering the Planet ...
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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 (**) 

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.”

   The Syndrome: Recent Climate and Global Change

Rockstrom and Klum, 2015
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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 Diagnosis: Leaving the “Safe Operating Space”

“Normal Range” 
(800,000 years)

“Current State”













Holocene: 
Stability

20th and 21st Century: 
Change, disequilibrium

Future: 
Uncertainty
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   Key Points

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

The system is already now outside the “normal range” and in the dynamic 
transition into the Post-Holocene; we have increasing disequilibrium

During the last hundred years, we have introduced rapid and large changes
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Four Questions: 
•What are the implications for sustainability? 
•How should we present the prognosis? 
•How solid is our knowledge of current and future trends? 
•What should we be worried about?
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National Research Council in 2013: 
There is the potential for surprises and new extremes ...

May 12, 2014: A large section of the mighty West 
Antarctic ice sheet has begun falling apart ... That’s enough ice to raise 

global sea level by more than 15 ft. (4.6 m)

May 18, 2014: The glaciers of Greenland are likely to retreat 
faster and further inland than anticipated ....

May 28, 2014: During that time, the 
sea level on a global basis rose about 50 feet in just 

350 years

August 29, 2015: “The critical question thus becomes: 
Is Greenland likely to lose even more ice than it’s currently losing per 

year — and could Antarctica do the same?”Hansen et al., 2015: “… Evidence … that 2oC global warming is 
highly dangerous.”
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4.5 m
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Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes

Knowledge in 2016: 
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increasing potential for a large contribution to 
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circulation. 
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contribute 4.5 m

West Antarctic
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4.5 m

100 Years?

How worried should we be?

Accepted knowledge in 2000: 
Greenland: no significant contribution to sea 
level rise 
Antarctica: minor contribution 
Main contribution: steric changes

Knowledge in 2016: 
Greenland: is contributing, is accelerating; 
increasing potential for a large contribution to 
sea level rise due to deep warm water around 
Greenland and impact of changes in atmospheric 
circulation. 
Antarctica: West Antarctic ice sheet (WAIS) will 
contribute 4.5 m

West Antarctic
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6.0 m Greenland

Contribution to 
Global Sea Level What should we be worried about?

My worry: if many of us get afraid of sea level rise and stop believing 
in the high value of coastal real estate, we will see a global and 

unparalleled economic bubble 
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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 
into the middle, stay close to the 
shore 
                                    Jim White
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Carrying Capacity = function of: Arable 
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CC = f(A, N, P, C, W, B, L, E, D, T, …)
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Land, Nitrogen, Phosphorous, Climate, 
Water, Biodiversity, Land Use, Energy, 
Degradation, Technology, … 
CC = f(A, N, P, C, W, B, L, E, D, T, …)

Lovelock: Carrying Capacity will be down to 
1 Billion in 2050
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Half full or half empty?

Decision Making:

Glass of knowledge

Our knowledge

What we 
don’t know

Decision Making Under Foreseeability (DMUF)

Focus on what we don’t know

Using what we know to 
develop foresight:
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Decision Making Under Foreseeability (DMUF): 
Anticipating and preparing for surprises, developing general resilience

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

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

Knowing the paradigms our decision making is based on …
How do we assess, and plan for, events that have never happened?
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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!”

Decision Making Under Foreseeability (DMUF): Having Foresight
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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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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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Our economic model is at war with life on Earth. We can’t 
change the laws of nature, but we can change our broken 
economy.                                                          Naomi Klein, 2013
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Malignant skin cancer of the planet                  Plag, 2010

Anthropogenic Cataclysmic Virus (ACV)           Plag, 2015

Can the “virus” transform itself into the “healer”?

   The Therapy: “Lifestyle”Changes
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   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

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

We may not know all environmental, social and economic thresholds
There is a potential for surprises; we should prepare for global emergencies

Our knowledge is changing very fast; existing knowledge becomes invalid





“No problem can be solved with the same consciousness that created it.”   

Albert Einstein                                                                    

“It is difficult to get a man to understand something when his job depends on not 
understanding it”

Upton Sinclair
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Being out of scale Scaling law for metabolic rate:  
Y = Y0 * M(3/4)

human: Y = 50 -100 Watt

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

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

Metabolic Rate

Mass Humanity has an extended metabolic 
rate equivalent to 14 Billion elephants
(2.7 Billion for the U.S. alone)14 Billion elephants:  a heavy “load’ for Earth

   The Diagnosis: Leaving the “Safe Operating Space”
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Making safeguarding the Earth’s life-support system an inherent part of economy 
• Depart from a consumption-driven economy 
• Limiting 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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30 billion elephants:  a load too heavy for 
Earth?
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A growth-addicted humanity is heading for the equivalent of >30 billion elephants


