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Enterprise Risk Management (ERM): a revised
definition

• COSO: Enterprise Risk Management (ERM) is a process, effected by an entity's 
board of directors, management and other personnel, applied in strategy-
setting and across the enterprise, designed to identify potential events that 
may affect the entity, and manage risk to be within its risk appetite, to provide 
reasonable assurance regarding the achievement of entity objectives. 

• COSO 2016: ERM corresponds to the culture, capabilities and practices 
integrated with strategy-setting and its execution, that organizations rely on to 
manage risk in creating, preserving and realizing value.

• Importance of Risk Culture!
• Risk appetite: the level of risk that an insurer is ready to take in order to 

achieve strategic objectives



SCOR 2009 Risk appetite (Institut des Actuaires)



ORSA & Risk appetite in insurance

• Own Risk & Solvency Assessment

• Pillar 2 of Solvency II

• Also exists in SST, Australia & North America

• MUST contain stress tests (defined by supervisor AND defined by 
entity)



Different types of scenarios

• From supervisors: 
• for individual entity risk assessment
• for Solvency requirements
• for financial stability/systemic risk assessment

• From companies top management and board members
• ORSA
• Reverse-stress tests
• Worst-case scenarios



Ways to calibrate scenarios

• External reference
• Statistical / econometric approach when available

• Use of MSCI World Index annual returns (1973-2009), non-parametric
Reference: Equity risk sub-module (former Consultation Paper 69) 29 January 2010, Article 111 and 304 -Level2 Implementing 
Measures

• Model-free, really?
• Panel of experts
• Lamfalussy approach / QIS
• Reference to previous events: 1918 Flu Epidemics
• Cat- or pandemic model
• Reverse-stress tests: what would put the company in the red?
• Worst-case scenarios: what is the maximal exposure?



Additional stress tests and what-if scenarios at 
SCOR (2009)



SCOR 2009 Risk appetite (Institut des Actuaires)



Pitfalls

• Obvious difficulty to measure likelihood level

• Definition of Worst-case scenario

• What-if scenarios:
• Tail probability re-assessment
• Loss-Absorbing Capacity re-assessment
• Decisions of top management

• Limits of conditioning with respect to events like {X=x}



Co-Value-at-Risk



Some first observation in a joint paper with
Alexandre Mornet



Storms in France



Return periods: with and without Lothar



ACPR / EIOPA Stress tests 2014

Quantile Re-assessment is NOT compulsory after the stress test!

Not really a what-if exercise

Some stakeholders were persuaded that not reassessing the Capital 
Requirement was precautionary

What can we say from a theoretical perspective, and in practice from stress 
test results?



Insurer simplified balance-sheet in Solvency II



Risk taxonomy in Solvency II



Stressed balance sheet



Technical provisions breakdown in Europe



Decomposition of pre-stress SCR





A simplified model



After the stress test



Theoretical insight from EVT 



Estimation after a record: no distorsion!



Estimation excluding the record: distorsion!











Illustrations on real-world examples



The case a<1 (stock crash, …)



The case a>1 (earthquake, flooding, mass 
non-lapse,…)



Potential scissors effect on SCR coverage ratio



Conclusion / perspectives

• Policy implications

• Still work in progress

• Papers

• Next steps: diversification, 
re-estimation and LAC’s


