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Systems do Fail
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System

2003

Northeast blackout of 2003

ñSmartò system 2017

https://en.wikipedia.org/wiki/Northeast_blackout_of_2003
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Risk -- ña situation involving 

exposure to danger [threat].ò

Security -- ñthe state of being 

free from danger or threat.ò

Resilience -- ñthe capacity to 

recover quickly from difficulties.ò

Definitions by Oxford Dictionary
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System Risk/Security and Resilience
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After Linkov et al, Nature Climate Change 2014



Exploring and measuring future well-being: 

Resilience, Digitalization and Governance

After
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Sustainability as component of 

Resilience
Sustainability and Resilience as Separate 

Goals



Exploring and measuring future well-being: 

Business and Resilience Value Chain

After

Business Value Chain
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Questions to our Panel:

ÁWhat are the long-term advantages and 

disadvantages of adopting a resilience-based 

approach rather than a risk-based approach?

ÁAre metrics-based approaches such as 

dashboards the best way to quantify the long-

term aspects of resilience or do we need new 

kinds of measurement?

ÁAre there trade-offs between system efficiency 

and resilience?



Å1970ôs- Risk=Probability x Consequence

Å1980ôs- Risk=Hazard x Exposure x Consequence

=Threat x Vulnerability x Consequence

Å2000ôs- Risk f (H   x   E   x   Eff)

mEff1 mEff2émEffnmH1mH1émHnmE1 mE1émEn

How do we Quantify Risk?



How to Measure Resilience?

After 

2019


