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There are more black swans out there

than one might think…



What’s Happening?
The Question of Attribution

Higher Degree of Urbanization

Huge Increase in the Value at Risk

Weather Patterns and Sea Level Rise
• Changes in climate conditions and/or return to a high hurricane cycle?

• Sea level rise will cause more flood damage

• More intense weather-related events coupled with increased value at 

risk will cost more…much more

What Will 2020 Bring?
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Flooding in Quincy, March 2018



KNOWLEDGE FOR ACTION

Linking Intuitive and 
Deliberative Thinking  for 
Dealing with Extreme Events
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System 1 operates 
automatically and quickly 
with little or no effort 

• Individuals use simple 
associations including 
emotional reactions

• Highlight importance of  
recent past experience 

• Basis for systematic 
judgmental biases and 
simplified decision rules
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System 2 allocates attention to 

effortful and intentional mental 

activities

• Individuals undertake trade-offs 

implicit in benefit-cost analysis

• Recognizes relevant 

interconnectedness and need for 

coordination 

• Focuses on long-term strategies 

for coping with extreme events

Intuitive Thinking (System 1) & 

Deliberative Thinking (System 2)



Myopia – Focus on short-time horizons in 

comparing upfront costs of  protection with 

expected benefits from loss reduction.

Amnesia – Forget the lessons of  the past and 

decide not to undertake protective measures. 

Optimism – Underestimate the likelihood of  

extreme events; they are below one’s threshold 

level of  concern.

Behavior Triggered by Intuitive (System 1) Thinking
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Behavior Triggered by Intuitive (System 1) Thinking
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Inertia – Maintaining the status quo because 

of  the time and effort to change and the 

uncertainty of  the outcome.   

Simplification – Attending to only a few of  

the relevant factors.

Herding – Basing one’s choices on the 

actions of  others.



Failure to Invest in Flood Adaptation Measures

The Lowland family resides in Quincy, Massachusetts and is considering 

whether to invest $1,500 in flood-proofing their house so it is less susceptible 

to water damage.

Hydrologists have estimated that the chances of  storm surge affecting their 

home is 1/100, and that if  it occurs, the savings from flood-proofing will be 

$27,500.  

If  premiums reflect risk, their annual insurance cost will be reduced by $275  

(i.e., 1/100 $27,500) if  they undertake this investment.  
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Illustrations of  Intuitive (System 1) Thinking

Responses by the Lowland Family prior to flood-related damage:

• Myopia:  Failure to consider long-term benefits of  flood protection

• Amnesia: Damage from previous flooding has faded from memory

• Optimism:  Likelihood of  water-related damage is below their threshold level of  concern

• Inertia: Why change from their current behavior given their unconcern with future damage 

from floods 

• Simplification: No attention paid to consequences from a severe  flooding since perceived  

likelihood of  water-related  damage is so low

• Herding: No other property in the area invested in flood proofing so why should we?
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The Ostrich Paradox: Why We Underprepare for Disasters 
(Wharton School Press, 2017)

Wharton School professors and co-directors of  the 

Wharton Risk Management and Decision Processes 

Center Robert Meyer and Howard Kunreuther 

explore why our cognitive systems perform so poorly 

when dealing with low-probability, high-consequence 

events. Research on disasters over several decades 

suggests that most preparedness errors can be traced to 

the harmful effects of  six biases. They propose a 

behavioral risk audit for dealing with these biases.
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A Behavioral Risk Audit 

Bias Remedy

Myopia Long-term mitigation loans coupled with 
insurance premium reduction 

Amnesia Multi-year flood insurance contracts so 
property owners don’t cancel their policy if 
they have no claims

Optimism Stretch time horizon so that homeowners pay 
attention: probability of 1-in-100 annually is 
1-in-4 chance of at least one flood in 25 years
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A Behavioral Risk Audit 

Bias Remedy

Inertia Add flood coverage to homeowners policy as 
the default option with an option to cancel it

Simplification
Focus on the potential consequences of a 
flood rather than on its probability

Herding Seals of approval with certified inspections 
on well-designed property to create a social 
norm for protection in hazard-prone areas
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Illustrative Example: The Lowland Family

Cost to flood-proof  their home: $1,500

Expected annual benefit of  partial roof  adaptation:  $275  (1/100 * $27,500)

Annual payments from 20-Year $1,500 loan at 10% annual interest rate:  $145

Reduction in annual insurance payment: $275

Reduction in annual payments due to adaptation: $275-$145= $130

Addressing Myopia Using the Behavioral Risk Audit: 
Long-term Loans Coupled with Insurance Premium Reductions
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Addressing Inertia Bias Using the Behavioral Risk Audit:
Providing a Relevant Default Option 

FloodReady coverage

• Pay an extra $35 on your flood insurance policy to get $10,000 to 

mitigate your home if  it suffers damage from a flood

• Question: Are people more likely to take up FloodReady coverage 

if  it is included as a default option on a flood insurance policy, so 

one would have to opt out of  this coverage rather than opting in?
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FloodReady Default Study
Opt-out enrollment was tested in different states over time
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Future Challenges and Questions for Discussion 
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What steps can be taken now to develop hazard maps that 
more accurately assess the risks of  flooding?  

How can the impacts of  climate change be incorporated in 
designing flood insurance to encourage investments in 
adaptation measures?

How can we better communicate the risks of  flooding to 
encourage investment in protection before the next disaster? 

How can we deal with the flood insurance affordability issue?



Given the new era of  catastrophes, we need stakeholders to agree on 

the importance of  investing in insurance, cost-effective loss reduction 

measures, and acting now rather than assuming it will not happen to me. 

The behavioral risk audit is an attempt to encourage deliberative 

thinking, provide short-term incentives, and convene key stakeholders 

to address this critically important issue. 
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Conclusions



The Challenges of  Linking Flood Insurance with 

Adaptation Measures
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