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Flooding disaster



Actuaries and Civil Engineers

• How co-operation came about
• Working together
• Synergies – both are engineers
• Terminology differences, however
• Publication of RAMP in 1998, 2002, 2005
• STRATrisk Guide 2006
• Now working towards ERM



Components of Enterprise Risk



The RAMP Handbook



What is RAMP?

• A generic framework for managing project 
risks

• Recommended by HM Treasury
• Equally applicable to private sector
• Not just for physical assets
• Concentrates on strategic and financial 

aspects of projects
• Appraisal and risk control



Summary of RAMP

• Covers both threats and opportunities
• Methodology – risk identification, analysis, 

responses.   Residual risks, decision 
processes, risk control.

• Used with NPV models to provide range of 
possible NPV outcomes

• Can use scenario analysis and stochastic 
models



Summary of RAMP (continued)

• Based on “whole life” concept
• An iterative process
• Pays special attention to disaster risks
• Dependent risks and underlying causes
• Uncertainty, not just foreseeable risks
• Risk responses (threats and opportunities)
• Bias



Risk responses

• Brainstorming
• Achievement of risk efficiency
• Responses to threats – eliminate, reduce, 

transfer, avoid, absorb or pool
• Responses to opportunities – increase 

project’s scope, improve design, maximise 
revenues, relax constraints, extend life, 
transfer upside risks



Managing Uncertainty

• Do research and experiments
• Do brainstorming
• Search for hidden assumptions
• Seek out ambiguities in objectives and 

success criteria
• Reduce vulnerability to lack of knowledge 

and seek greater robustness/flexibility
• Reduce bias



Causes of bias in appraisals
• Insufficient care
• Key risks omitted, accidentally or deliberately
• Risk independence wrongly assumed
• Inadequate past experience of disasters
• Cashflows guessed
• Insufficient attention to economic cycle
• New technology risks understated
• Credit taken for benefits which would have been 

received anyway
• Insufficient account taken of effect on other activities
• Wrong assumptions
• Arithmetical mistakes



Managing bias 
• Evidence of bias in past leading to failure, cost 

over-runs, delays (e.g. Scottish parliament, new 
underground railways)

• Probability of cost overrun of 50% or more found 
to be 5% (roads), 20% (bridges and tunnels), 
33% (rail) – Mott MacDonald study, 2002

• Optimism bias adjustments – why they are 
dangerous

• Instead RAMP should be applied, with careful 
independent validation and attention to 
underlying assumptions



Use of RAMP for decisions
• To proceed or not?
• Identify residual risks after risk responses
• Use investment model to generate probability 

distribution of NPVs
• Do sensitivity testing
• Add in the assumption risks 
• Consider uncertainty, flexibility, bias and political 

factors.   Add intuition.
• Are there “real options”?
• Effect on shareholder value



RAMP – future development
• Stronger discussion on uncertainty
• More emphasis on flexibility in design of projects
• New work on social and environmental 

considerations, including 
– cost-benefit analysis
– valuing the intangible 
– use of judgement
– concept of a “social licence to operate”
– engaging with stakeholders 
– identifying critical issues early
– investing in community development projects



STRATrisk

• Guide to managing strategic risk, 2005
• Need for risk leadership and involvement 

by Board
• Cultural and communication aspects
• Tools – horizon scanning, concept 

mapping, pattern recognition, risk grouping
• Foreseeable and unforeseeable risks



A concept map



Responding to strategic risks

• Reduce dependence on few individuals
• Leave a way out in contracts
• Beware of extreme innovation
• Acquire necessary experience before 

undertaking new ventures
• Don’t be so afraid of threats that you miss 

out on opportunities



Responding to strategic risks 
(continued)

• Study risks already embedded –
– methods for appraising projects 
– use of mathematically-based models for controlling financial risks 
– inaccurate spreadsheets 
– use of derivatives 
– existing contracts
– insurance risks

• Look for bias in executives (ambition, greed, demotivation, 
inexperience)

• Ensure clear responsibilities for risk
• Mitigate the risks of changes or outsourcing
• Don’t forget secondary risks
• Have an adequate system for crises



Case studies of strategic risks

• British Airways outsourcing to Gate 
Gourmet – strike in 2005

• Circle Line tunnel collapse, Singapore, 
2004, four dead – too many groups 

• Jubilee Line Extension – delays due to 
Heathrow tunnel collapse

• Arthur Andersen’s response to Enron affair
• Bridge refurbishment opportunity resulting 

from inspection



OPrisk

• Preliminary study 2008 – operational risks 
in major infrastructure schemes

• Covers energy, transport, water, waste 
management 

• High level of inter-connectedness may 
increase or reduce op risks

• Waste management is much newer in UK 
and has different oprisk characteristics



Causes of operational risks
• Human error (e.g. Heathrow Terminal 5)
• Demand issues – usage, revenues
• Customer service problems
• Supply issues – availability of fuel, staff, service 

from subcontractors, manufacturing failure
• Third-parties – terrorism, fraud, activists, 

computer viruses, theft
• Legal – regulation, contracts, damages claims
• Fire, explosion, earthquakes, weather
• Financial risks – cash shortfalls, bad debts



Managing operational risks

• Plan for risk control and communicate to 
staff

• Have clarity on responsibility for managing 
each risk

• Let all staff be your “eyes and ears”
• Look for patterns (e.g. track failures)
• Remember – “For want of a nail… the 

kingdom was lost!”



ERM

• Our new ERM Group
• Building on existing work and bringing it all 

together in a new generic ERM framework
• Will help businesses with ERM 

implementation



An ERM Framework
• Need to compare risks with risk appetite so that 

changes can be made if necessary
• Search for hidden risks and correlations
• Look for uncertainties
• Do scenario analysis and stress testing
• Need for business to have ability for flexible 

responses
• Framework needs to enable each person in the 

business to play their part.
• Cultural aspects crucial – and difficult!



ERM Culture

• Need a culture of risk management which 
is stimulating, dynamic, open

• Accountability, not blame
• Must harness both imagination and a 

methodical approach
• Good internal communications essential
• Must consider opportunities as well as 

threats



How actuaries can help
• Not just in financial services
• Broad risk-management issues
• Risk modelling, scenario analysis, stochastic 

modelling, investment models
• Achievement of risk efficiency
• Concept mapping
• Advice on insurance
• Developing context-specific risk-management 

frameworks, processes, systems
• Independent assessments of project appraisals



Conclusion

• Guides to project risk and strategic risk have 
been published

• Project risk-management is being further 
developed – uncertainty, social, environmental

• Preliminary work done on operational risk in 
major infrastructure schemes

• What about operational risk elsewhere?
• New ERM Group recently formed to develop an 

ERM Framework



Board Meeting, 1902



Boards

• It’s up to you!
• Better than 1902, but some way to go
• Self assessment (see STRATrisk Guide)
• Give ERM enough Board time
• Use generic tools to develop your own 

framework
• Attend to CULTURE
• Actuaries can help
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