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in re PEER…in re Natural Hazards…in re…
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What’s past 
is prologue

2

http://www.sparisk.com/pubs/Scawthorn-2008-History.pdf

http://www.sparisk.com/pubs/Scawthorn-2008-History.pdf
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Outline

• Risk Criteria
• Risk Equity
• Risk Governance

But First…..
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EEW
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EEW
Effective Warning consists of:
ü Alert (MyShake)

ü Detection Analysis / decision
ü Transmission
Ø Receipt (if you have a smartphone)

• Audience
• Comprehension (the message)
• Action (the pay-off)

We need tailored messages and planned actions
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EEW
Planned actions:
• What to do?
• Depends on: 
• Who you are (child, teacher, able-bodied…)
• Where you are (home, school, gas-works…)
• Building: wood frame, RC pancake, URM…)
• Largely an engineering domain

Tailored Messages:
• determined by planned actions 
• Largely a social science domain
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EEW Lounge                 Operating room
Hospital
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EEW gym                 Classroom

Chem Lab

School
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EEW Needs
• For every building
• Assessment of performance
• Structural and non-structural

• Every room in every building
• Assessment of performance
• Ceilings, fixtures, furniture…
• DCH, remain, flee…

• Messaging
• Placards?
• Annunciators?
• Smartphone / location-sensed? (someday)
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Risk Criteria

Pf = 2*10-6 * 50 = 10-4

One big building = 10,000 components 
à 1 failure during its life (?)
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Risk Criteria
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Risk Criteria

Given an MCE, 5% of buildings will have failure?
San Francisco: 10,000 bldgs.?

New bldgs!
5% ??
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Risk Criteria

Snow 
/ ice

Wind

Flood

EQ

What’s my risk?

Fire
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Risk Criteria
Risk decision-making is hardly “democratic”

• Delegated to trusted professionals 

(engineers and building officials)

• Modified by special interests (developers, 

realtors, owners…)

• Actual risk largely unknown

• Has not been deliberately chosen

• Heterogenously borne

What is needed?  More transparent, 

rational, open risk communication and 

decision-making process. 
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Risk Criteria

1932:  average building is 88 years old (and aging)

Based on actual building life, 
Actual risk is greater (and will be greater) 

than assumed  (x 2~3)
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Risk Equity
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Risk Equity
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• 250 wildfires 
• 99,148 ha
• killed 44 persons 
• $14.5 billion (2017 USD) in damages, including $11 billion in insured losses 
• $1.5 billion in fire suppression costs, 
• cost to the US economy at least $85 billion.

https://srcity.org/2886/Parcel-Report-Search

1961 Hanley fire 2017 Tubbs / LNU Complex fires

Debris flow hazard

October 2017 Northern / Dec 2017 Southern California wildfires

https://srcity.org/2886/Parcel-Report-Search
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• deadliest and most destructive wildfire in California history 
• 62,053 ha, 
• 85 civilian fatalities 
• 18,804 structures (most within 4 hours)
• Total damage $16.5 billion (75% insured)
• total losses ~ $30 billion, 
• globally the costliest disaster of 2018
• severe air pollution in the San Francisco Bay Area 
• degraded air quality extending in a band across the entire US
• financial liabilities to the regional electric utility (Pacific Gas and Electric, the 

largest investor owned utility in the US) àbankruptcy in early 2019

November 2018 Camp Fire, California)
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• severe air pollution in the San Francisco Bay Area 
• degraded air quality extending in a band across the entire US

November 2018 Camp Fire, California) air quality impacts

Two years:  
• 170 dead 
• $115 billion in losses
• What are we doing about this?
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Oroville dam spillway failure
188,000 people evacuated
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Risk Equity
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Risk Equity
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Risk Equity
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Risk Equity
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Risk Equity
Re risk, this is a target-rich environment

In which all the PEER skill 
sets …hazard analysis, 
modeling, decision-
making, communication…. 
Similarly apply
– only the hazard differs
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Risk Equity

PEER
Earthquake Engineering

& Extreme Events



Scawthorn, PEER 2020  
29

Risk Equity
Risk is a by-product of most activities
• Why engage in these activities?
• Necessary, and profitable
• Who reaps the profit?
• Who bears the risk?
• Example: 
• Refineries: 
• Profit à Companies and investors
• Risk à neighbors

• Crude-by-rail: 
• Profit à companies and investors
• Risk à those close to ROW (neighbors)
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Risk Equity
What is needed?  
• More equitable sharing of risk?
• Difficult: risk is location-specific
• Investors won’t move to Richmond
• Anyway, should the risk be shared, or reduced?
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Risk Governance

* Ref: Suzuki, T. (2019) An update from Fukushima, and the challenges that remain there, Bull. Atomic Scientists

Fukushima Daiichi
6 BWRs

Approx. cost 2011 
accident = $1 trillion*

40 years * 6 * 1000 MW * 70% availability = 1.47e12 kW-hrs

$1e12 / 1.47e12 kW-hrs = $0.68 / kW-hr
= cost of risk

Versus $0.22 per kW-hr if externality (risk) is ignored

Fundamental What: the price of risk should be 

included in the cost of goods and services
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Risk Governance
“cash is king” à price Risk

Analog:  Climate change and carbon tax
Research shows that carbon taxes effectively 
reduce greenhouse gas emissions.[3][47][48]

There is overwhelming agreement among 
economists that carbon taxes are the most 
efficient and effective way to curb climate 
change, with the least adverse effects on the 
economy.[4][5][6][7][49][50] (Wikipedia)

àRisk tax
• Promotes risk reduction by producers
• Provides funds for risk reduction

https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
https://en.wikipedia.org/wiki/Carbon_tax
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Risk Governance
Analog: 
LEED Building Certification

Building SAFE

Building Life-Safe

Building NOT RATED
for Disaster Safety



Scawthorn, PEER 2020  
34

Risk Governance
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PEER
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Future of Risk Analysis
• EEW creates a need for ubiquitous structural 

and non-structural seismic assessment
• This will have to be addressed in an 

automated manner
• Seismic risk doesn’t exist in a vacuum 

à PEER should address multi-hazards
• Risk is unfairly borne – OK, life is unfair, 

but we should strive to make it fairer
• Risk reduction requires risk governance, and 

money talks, so a risk tax is a viable vehicle for 
risk reduction
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How?
Thank you

C. Scawthorn
www.sparisk.com

cscawthorn@berkeley.edu

http://www.sparisk.com/
mailto:cscawthorn@berkeley.edu

