


Mitigation and Adaptation Studies



Class 22: Resilience and Antifragility

Mitigation and Adaptation Studies

- Accounting for Extremes 
- Accounting for Slow Changes 
- Risk assessments: Getting the full picture 
- Systemic changes versus system improvements 
- Change by design
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Planning is impacted by social construct of risk and vulnerability:

North Sea countries:  
• general perception (based on 2,000 years of cultural heritage): vulnerability to, and risk associated  
   with storm surges is very high and a national/regional problem;  
• approach to extreme events:  
   there is a 1% chance that the 1 in 10,000 years flood happens in this century. 
• Approach to SLR: What is the maximum SLR in the 21st century that cannot be excluded?

United States:  
• general perception: vulnerability to, and risk associated with storm surges is more a local problem  
   and can be addressed ad hoc by (horizontal) evacuation;  
• approach to extreme events: there is a 1% chance that the 1 in 100 years flood happens in this year. 
• Approach to SLR: What curve should we choose? Definitely not the maximum SLR in the 21st century  
   that cannot be excluded!
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Preparing for Surprises: Extreme flood in Gauteng, South Africa, November 10-11, 2016



St Vincent and the Grenadines: Preparing for surprises
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St Vincent and the Grenadines: Preparing for surprises

Accounting for Extremes

• Carry out high-resolution LIDAR 
survey

• Identify possible flood zones and 
landslide areas under extreme 
events 

• Advice/regulate new constructions 
to be in safe areas
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Accounting for Extremes
Black Swan (and capitalize it) is 
an event with the following three 
attributes:  
•First, it is an outlier, as it lies 

outside the realm of regular 
expectations, because 
nothing in the past can 
convincingly point to its 
possibility.  
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extreme impact (unlike the 
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•Third, in spite of its outlier 
status, human nature makes 
us concoct explanations for 
its occurrence after the fact, 
making it explainable and 
predictable.
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Systems can be: 
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Systems can be: 
•Mediocristan 

Mediocristan example: weight of a person

Extremistan example: wealth of a person

Extremistan: 
•economic system: 2008 crash 
•social system: 1st world war 
•political system: Donald Trump 
•Technology: Internet
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Carrying Capacity = function of: Arable 
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

C = f(E, L, …)

N, P = f(E)

B = f(C, W, L, D, …)

W = f(C, L, E, D, …)

“That the increase of population is 
necessarily limited by the means of 
subsistence, That population does invariably 
increase when the means of subsistence 
increase, and, That the superior power of 
population is repressed, and the actual 
population kept equal to the means of 
subsistence, by misery and vice.”  
                                     Malthus, 1798.

"Yet in all societies, even 
those that are most vicious, 
the tendency to a virtuous 
attachment is so strong that 
there is a constant effort 
towards an increase of 
population” Malthus, 1798.
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Lovelock (and many others):  
- Planet is on a run-away path; could reach a warm state  
  (5oC warmer) already in 2050 

- Carrying capacity of the planet would be reduced to 1 Billion 
- Recommendation: look for the lifeboats

- Science is focused on Type I errors (false positives) 
- Society is impacted by this focus

- Type II errors (false negatives) are critical in times of  
   unsustainability and rapid changes
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Crossing thresholds could lead to systemic changes …
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•2.6 billion people depend directly on agriculture, but 
52% of the land used for agriculture is moderately 
or severely affected by soil degradation. 

•Land degradation affects 1,5 billion people globally. 
•Arable land loss estimated at 30 to 35 times the 

historical rate. 
•Due to drought and desertification each year 12 

million hectares are lost (23 hectares/minute!), 
where 20 million tons of grain could have been 
grown. 

•74% of the poor (42% of the very and 32% of the 
moderately poor) are directly affected by land 
degradation globally.

Adaptation to Slow (Global) Change
To keep up with global food demand, the UN estimates, 
6m hectares (14.8m acres) of new farmland will be 
needed every year. Instead, 12m hectares a year are lost 
through soil degradation. We wreck it, then move on, 
trashing rainforests and other precious habitats as we go. 

http://liquid-investments.com/six-million-hectares-of-additional-farmland-needed-2/
http://liquid-investments.com/six-million-hectares-of-additional-farmland-needed-2/
http://link.springer.com/article/10.1007%2Fs12571-015-0437-x#page-1
http://link.springer.com/article/10.1007%2Fs12571-015-0437-x#page-1
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Adaptation to Global Change

In the first paragraph of the landmark 1943 book Plowman's Folly, 
Edward H. Faulkner said, "The truth is that no one has ever 
advanced a scientific reason for plowing." Nonetheless, 40 years 
after that publication cracked the foundations of agricultural 
science, most farmers still plow. Why?

… no-till does preserve topsoil, but this advantage doesn't come 
without certain trade-offs. As it's currently practiced in the U.S., no-
till farming might more appropriately be called no-till/chemical 
agriculture.



Risk Reduction
Lack of thorough Risk Assessments …

One of the peculiarities of this complex, 
multiheaded crisis is that there appears to be no 
“other side” on to which we might emerge. It is 
hard to imagine a realistic scenario in which 
governments lose the capacity for total 
surveillance and drone strikes; in which billionaires 
forget how to manipulate public opinion; in which 
a broken EU reconvenes; in which climate 
breakdown unhappens, species return from 
extinction and the soil comes back to the land. 
These are not momentary crises, but appear to 
presage permanent collapse.
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Coping with Risk and Uncertainty



Resilient Thinking, four phases: 
r: rapid growth 
K: conservation 
Ω: release phase 
α: reorganization phase

Walker and Salt, 2006
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Resilience is the enemy of adaptation …
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from Disorder



Coping with Risk and Uncertainty
Antifragility is beyond resilience or robustness. The 
resilient resists shocks and stays the same; the 
antifragile gets better.

Taleb, Nassim Nicholas. Antifragile: Things That Gain 
from Disorder



Coping with Risk and Uncertainty
Antifragility is beyond resilience or robustness. The 
resilient resists shocks and stays the same; the 
antifragile gets better.

Taleb, Nassim Nicholas. Antifragile: Things That Gain 
from Disorder

By grasping the mechanisms of antifragility we can build 
a systematic and broad guide to nonpredictive decision 
making under uncertainty in business, politics, medicine, 
and life in general— anywhere the unknown 
preponderates, any situation in which there is 
randomness, unpredictability, opacity, or incomplete 
understanding of things.

Taleb, Nassim Nicholas. Antifragile: Things That Gain 
from Disorder
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Which brings us to the largest fragilizer of society, and 
greatest generator of crises, absence of “skin in the game.” 
Some become antifragile at the expense of others by getting 
the upside (or gains) from volatility, variations, and disorder 
and exposing others to the downside risks of losses or harm. 
And such antifragility-at-the-cost-of-fragility-of-others is 
hidden …
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greatest generator of crises, absence of “skin in the game.” 
Some become antifragile at the expense of others by getting 
the upside (or gains) from volatility, variations, and disorder 
and exposing others to the downside risks of losses or harm. 
And such antifragility-at-the-cost-of-fragility-of-others is 
hidden …

At no point in history have so many non-risk-takers, that is, 
those with no personal exposure, exerted so much control.
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irregular events of massive consequence— unpredicted by a 
certain observer, and such unpredictor is generally called the 
“turkey” when he is both surprised and harmed by these 
events.
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Black Swans (capitalized) are large-scale unpredictable and 
irregular events of massive consequence— unpredicted by a 
certain observer, and such unpredictor is generally called the 
“turkey” when he is both surprised and harmed by these 
events.

Black Swans hijack our brains, making us feel we “sort of” or 
“almost” predicted them, because they are retrospectively 
explainable. We don’t realize the role of these Swans in life 
because of this illusion of predictability.

An annoying aspect of the Black Swan problem— in fact the 
central, and largely missed, point— is that the odds of rare 
events are simply not computable.
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Complex systems are full of interdependencies— hard to 
detect— and nonlinear responses. “Nonlinear” means that 
when you double the dose of, say, a medication, or when you 
double the number of employees in a factory, you don’t get 
twice the initial effect, but rather a lot more or a lot less.
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Complex systems are full of interdependencies— hard to 
detect— and nonlinear responses. “Nonlinear” means that 
when you double the dose of, say, a medication, or when you 
double the number of employees in a factory, you don’t get 
twice the initial effect, but rather a lot more or a lot less.

Man-made complex systems tend to develop cascades and 
runaway chains of reactions that decrease, even eliminate, 
predictability and cause outsized events.
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It is of great help that Mother Nature— thanks to its antifragility
— is the best expert at rare events, and the best manager of 
Black Swans; in its billions of years it succeeded in getting 
here without much command-and-control instruction from an 
Ivy League– educated director nominated by a search 
committee. Antifragility is not just the antidote to the Black 
Swan; understanding it makes us less intellectually fearful in 
accepting the role of these events as necessary for history, 
technology, knowledge, everything.
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It is of great help that Mother Nature— thanks to its antifragility
— is the best expert at rare events, and the best manager of 
Black Swans; in its billions of years it succeeded in getting 
here without much command-and-control instruction from an 
Ivy League– educated director nominated by a search 
committee. Antifragility is not just the antidote to the Black 
Swan; understanding it makes us less intellectually fearful in 
accepting the role of these events as necessary for history, 
technology, knowledge, everything.

Given the unattainability of perfect robustness, we need a 
mechanism by which the system regenerates itself 
continuously by using, rather than suffering from, random 
events, unpredictable shocks, stressors, and volatility. 

The antifragile gains from prediction errors, in the long run.
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Facilitating Change
… design thinkers know that there is no “one best way” to move through the process. 
There are useful starting points and helpful landmarks along the way, but the continuum 
of innovation is best thought of as a system of overlapping spaces rather than a 
sequence of orderly steps. We can think of them as inspiration, the problem or 
opportunity that motivates the search for solutions; ideation, the process of generating, 
developing, and testing ideas; and implementation, the path that leads from the project 
room to the market. Projects may loop back through these spaces more than once as the 
team refines its ideas and explores new directions.

Our real goal …is helping people to articulate the 
latent needs they may not even know they have, and 
this is the challenge of design thinkers. How should 
we approach it? What tools do we have that can lead 
us from modest incremental changes to the leaps of 
insight that will redraw the map?

The evolution from design to design thinking is the 
story of the evolution from the creation of products to 
the analysis of the relationship between people and 
products, and from there to the relationship between 
people and people. 

Brown, Tim. Change by Design: How Design 
Thinking Transforms Organizations and Inspires 
Innovation (pp. 41-42). HarperCollins. Kindle Edition. 


