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Purpose of your paper: To provide an event-based framework for modelling Australian perils and to 

demonstrate the impact of El Nino and La Nino changes to event frequency distributions on the 

statistical measures of risk for catastrophe excess of loss reinsurance programs. 

 

Synopsis: Reinsurance loss modelling using catastrophe simulation systems is focused on the 

development of an Event Loss Table which can be used to estimate costs and capital charges for a 

given reinsurance contract.  Most models in use for Australian perils assume a Poisson distribution for 

the underlying event frequency although it is well known that a more complex process is more 

appropriate, especially when considering losses to third and fourth event covers. 

 

This paper outlines research undertaken on significant historic Australian natural peril events and 

begins by reclassifying events to take account of the weather phenomenon and the various sub-

perils which may occur within each event. 

 

An analysis was undertaken comparing the relative frequency of various event types under different 

global weather system situations including El Nino and La Nina phases.  A catastrophe model was 

used to generate distributions of loss to catastrophe excess of loss reinsurance allowing for the 

impacts of the changing event frequencies. 

 

The impact of the frequency contagion on pricing of catastrophe excess of loss reinsurance is 

discussed and an approach for calculation to ensure simulation loss convergence including 

computing algorithms is introduced. 
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Richard Yee, Tim Andrews, Sharanjit Paddam 

 

Key words: Natural disasters, disaster management, risk management, actuarial methods 

 

Purpose of your paper:  

This paper aims to educate members about the current issues surrounding natural disaster 

management, and potential solutions to these issues 

 

Synopsis:  

 

1. Problem statement 

 Lack of clearly identified responsible body 

 Lack of pricing signals on development 

 Lack of consumer information / understanding 

 Misaligned economic incentives for local councils to encourage development in order to 

raise revenue 

 

2. Current costs 

 What is the current annual cost of property damage (and consequent loss) that is insured 

by Australian private insurers, separately for each natural peril 

 

 How has that cost changed over time 

o Draw on existing work to show how has changed over time, and note that increases 

are largely explained by buildings cost inflation, population shifts and building 

standards 

o Comment on variability and some of the drives (El Nino) 

o Comment on the natural perils where there has likely been climate change impact 

to date to some extent (eg. Bushfire, rain intensity) 

 

 Comment on other costs besides those insured by private insurers, but do not attempt to 

quantify, besides possibly quoting some benchmarks or outcomes for individual events to 

indicate order of magnitude. We may provide an indicative total economic cost of natural 

perils pa.  

o Private non-insurance/underinsurance of properties 

o Non APRA licensed insurers, Lloyds of properties 

o Self insured corporations of properties 

o Government insured and government self insured of properties 

o Other economic costs 

o Non-economic costs 

 

3. Adaptation (pre-disaster resilience) 

 

4. Current mitigation and funding arrangements 

 Comment on key areas of mitigation to date 

o Building standards (focussed on saving lives), land planning, levees, dams 

 

 Discuss current funding arrangements 

o Role of insurers / reinsurers / alternative capital / federal, state and local gov’t, 

community 

o Need to refer to consideration goals 

 

 Risk transfer 

 

5. Existing public policy development 

 Review of Productivity Commission report recommendation for local, state and 

commonwealth governments 

 



   

6. Drivers of future risk 

 Increases in exposure due to general economic growth and demographic changes 

 Increases in exposure due to no restrictions on development in areas exposed to natural 

disasters 

 Impact of climate change on frequency, severity, volatility and location of natural disasters 

 Impact of climate change on different parts of the economy, and where people chose to 

live and work (changes in exposure), e.g. due to sea level rises 

 Discuss above drivers; attempt to quantify using existing literature only; and comment 

where further work required. Coordinate climate change issues with CCWG.  

 

7. Key data sources to enable assessment of risk / analysis of risk and economic incentives 

 Comment on key data sources available to enable of risk 

o This section to draw out that limited data publicly available, but expect that to 

change 

 Analysis of risks and economic incentives 

o Identification of risks, attempts to quantify risk, correlation of risks, relevant risk 

mitigation, commentary on residual risk 

o Costs to consumers, insurers, banks, levels of government, society of future risks 

o Discuss problems arising from lack of data for analysis of economic incentives 

o Discuss problems in availability of data and information to different groups 

(insurers/consumers/government etc.) – Refer to ICA’s new app if possible 

o Discuss problems due to long term horizon vs short term incentives 

 

8. Solutions 

 Identification of solutions and reponses (examples, probably won’t cover all): 

o Risk management approach 

o Relevance of actuarial skills, tools and methods 

o Building standards 

o Communication and public awareness 

o Planning and land use, including demographic changes 

o Resource management, including water, bio-diverstiy, environmental values, etc. 

o Control and governance, including discussion of who holds responsibility 

o Compilation of data sources (e.g. hazard maps, adjustments for climate change) 

 Pros and cons of Solutions 

 Public policy recommendations 

 High-level roadmap for policy implementation 

 Risk transfer 

 

9. Conclusions 

 Economic framework solutions (long term time horizon, risk focused)  

 Ownership of governance & decisions (policy framework) 

 What additional work needs to be done? 

 

 

 

 
 

 

 



   

 

  SYNOPSIS
 REVIEW OF GOVERNMENT-SPONSORED INSURANCE SCHEMES 

 

John McAneney 

 

Key words: Natural disasters 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 -- Risk-

reduction  -- Mitigation  -- Resilience 

 

Purpose of your paper: This paper examines various government-sponsored insurance schemes with 

a view to exploring three questions: How do the pools price risk? How are deficits funded? Do the 

pools encourage disaster risk reduction?  

 

Synopsis:  

 

In the light of the rising cost of natural disasters Risk Frontiers in collaboration with Aon Benfield, a 

global reinsurance broking company, reviewed the provision of catastrophe insurance by the public 

sector in the US, France, New Zealand, Spain, the United Kingdom, and its absence in the 

Netherlands, where flood risk is viewed as a national security concern. This was done in the context of 

the Australian home insurance market where insurers increasingly employ risk-reflective, multi-peril 

premiums as new technology allows them to better understand their exposure to risk. Motivations 

behind government pools vary by country, as do hazard profiles. In the US, for example, pools have 

usually arisen in the face of market failure of private sector insurance following a significant natural 

disaster; the initial concern has been the provision of affordable insurance rather than disaster risk 

reduction. 

  

Government pools have certain advantages over the private sector including their ability to raise 

funds post-event, but face financial unsustainability given political intervention to maintain 

affordability of cover in high-risk areas. In Australia, it is too early to judge whether risk-based 

premiums are leading to better land-use planning and increased mitigation spending, but in the 

case of northern Australia, a region that faces flooding and tropical cyclone risks, rising premiums are 

causing concern in Government. Nonetheless, the corollary seems self-evident, i.e. in the absence of 

transparency about the cost of risk, there is no incentive on the part of homeowners, local councils or 

land developers to improve the ‘riskscape'; insurers are the only actors with immediate financial 

incentives to acknowledge these risks.  

 

This work was of immediate relevance to work undertaken by the Australian Government’s Northern 

Australian Insurance Premium Taskforce as it explored issues pertaining to the rising cost of insurance 

premiums in tropical cyclone-prone areas of the country. Risk Frontiers also undertook loss modelling 

for the Taskforce. 
 

 
 

 
 

 


