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Agenda

What is demand surge?
Why is it important?
What is our approach?
How can we use this framework?
What are some things to consider?
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What is demand surge?

A component of post event loss amplification
Inflation in prices as a result of the increase in demand for resources relative 
to supply in the market
Demand > Supply Inflated Prices
Examples of demand surge:
– Cyclone Larry (~20-30%)
– Hurricane Katrina (~40%)
– Christchurch Earthquake??
– Victorian Bushfires??
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Presenter
Presentation Notes
- Demand Surge is one component of Post Event Loss Amplification.

Portion of the total cost which can be attributed to the increase in the price of resources required for repair/rebuild due to the increased demand for these resources post the event.

Highlight other sources of Post Event loss amplification and the difficulty in splitting the impact of DS

Bidding Systems for Christchurch event





Why is it important to consider?

Impacts key stakeholders:
– Policyholders
– Shareholders
– Management

Most models currently have limited capacity in dealing with demand surge
Ratings - S & P requires the inclusion of demand surge when calculating its 
cat risk capital charge
Regulatory requirements
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Presenter
Presentation Notes
RMS models post event loss amplification – only material for Wellington events





Sources of demand surge

Labour
Materials
Plant
Location
Economy
Services
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Presenter
Presentation Notes
Where demand surge occurs, it is likely to be experienced across the three key resource components of construction:

Labour (tradespeople, architects etc);

Materials (brick, timber, etc); and 

Plant (heavy machinery, trucks etc)



The amount of demand surge is likely to be driven by three factors:

The quantum of the losses associated with the event;

The location of the losses associated with the event; and

The state of the economy and in particular, the building industry, at the time of the event.



Cherry Picker reference.



Economy

Unemployment

Building industry and wider economy



Services

Accomodation

Food

Petrol/Diesel/Gas

Opportunistic price gauging



Our approach

Initial focus on NZ earthquake events and impact on Residential losses
Detailed ‘bottom up’ modular approach
Demand and supply of:
– Labour occupations (e.g. plumber) 
– Materials (e.g. bricks)

Uses a time step process
Data sourced from EQC, Statistics NZ, Rawlinsons, Branz and RBNZ
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Presenter
Presentation Notes
Initial scope was on NZ EQ events with specific focus on Wellington events.

The approach focuses on residential losses.

Utilises a modular approach which is combined through a system of linkages and triggers to account for inter-relationships between modules.

Labour and Material models each incorporate an integrated demand and supply mechanism

Uses an iterative time-step process which tracks the outstanding and satisfied demand over the time horizon.

Use of expert opinion and published material from EQC, Stats NZ, Branz and RBNZ etc.

The framework has been established to allow the model work with output from any standard cat model

First attempt to quanitfy the impact using a bottom up modular approach





Our approach
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Demand Surge Model 
Results

‐ Inflated vs. Base Cost
‐ Relative contributions 
of material/labour types

Labour Module
‐ Labour Supply and Demand

‐ Prioritisation/Delays
‐ House Repair Profile

Plant Module
‐ Production Levels

‐ Capacity
‐Minimal Impact

Material Module
‐Material Supply and Demand

‐ Initial Stockpile
‐ Limiting Impact on Labour

Hazard Module
‐ Event Location
‐ Event Severity
‐ Damage States

Economic Module
‐ Economic Conditions
‐ Building Industry
‐ Unemployment

Presenter
Presentation Notes
Hazard Model:

Geography/Location of the event

Size and Nature of the event.

Damage states



Economic Model:

Current state of the economy

Building industry

Unemployment levels etc.



Labour Model:

Defines the labour supply and demand interaction

Proximity of sources to the event (Local, Neighbouring and regional)

House Repair profile

Prioritisation and delays



Material Model

Defines the material supply and demand interaction

Stockpile



Demand Surge

Inflated vs. Base Cost

Contribution of material/Labour types



		







Hazard module – Damage states

Segmenting damaged properties
Distribution of dwellings at varying return periods
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Increasing Return Period

Damage State Distribution ‐Wellington Events

1 ‐ Very‐light 2 ‐ Light 3 ‐ Light‐moderate 4 ‐ Moderate
5 ‐ Moderate‐heavy 6 ‐ Heavy 7 ‐ Partial‐collapse 8 ‐ Rebuild

Presenter
Presentation Notes
The framework applies a set of characteristic assumptions to properties in a given damage state thus influencing how a given property is treated within the model.



Can be segmented based on PGA, damage ratios, proximity to the fault etc. Compatible without output from most cat models



Explain that this forms the base demand for an event, and is used to derive the base cost.



Governs the sequence in which rebuild to properties occurs



Delay in starting of work varies depending on damage state.









Labour module – House repair profile

Defines the sequence in which work is completed
Varies by damage state and construction type
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Repair Profile (Simplified)
Major reconstruction stages 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Preliminaries and  General 
Demolition
Site Preparation   
Substructure
Frame

Structural Walls
External
Internal Fittings
Other

Weeks

Presenter
Presentation Notes
Repair profile defines the sequence in which work is to be completed and varies depending on the damage state.

Based on Rawlinsons 

Types of differences you would expect between houses in differing damage states.

Allows us to incorporate the impact of new/improved building standards etc. Preferred construction type is wood frame – reduced EQ vulnerability.

Profiles are subject to expert opinion. CH event likely to provide useful information for further calibration. 

EQ recovery commission and prioritisation of work.



How best do we show the repair profile without showing figures?

Can incorporate time delays and prioritisation part here.





Labour module – Time step process
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Presenter
Presentation Notes
First chart is the theoretical demand, assuming no limitation on resources, and assuming all repairs could begin immediately.

The curve for each damage state is different.





Labour module – Supply from Regions

Labour is attracted to the event location as the supply of local labour is 
exhausted
Hierarchical inflow - Labour supply flows are defined via arrival and departure 
profiles
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No. of Weeks After Event

Labour Inflow/Outflow

Local Neighbouring Regional

Presenter
Presentation Notes
The number of workers available – can be adjusted for economic conditions



Hierarchy of inflow from regions



Creation of new jobs for new grads implies the curve is not likely to flatten out.



Statistics New Zealand Census data used for buildings industry assumptions



Looks up event location and assigns the regions for the event.



Regions can be segmented as desired and thus is transportable to other regions e.g. Australia with 49 Crestas



Framework allows for the inflation of prices from local labourers when neighbouring or regional workers arrive.



Labour price movements account for commute, accomodation and other living expenses while away from home.



The graphic is an example of labour in and outflow for a reasonable size event. Smaller events will call on little or no regional resource with limited neighbouring resources employed. 







Materials module

Two material sources are assumed:
– Domestic
– Imported

Price and supply rates are controlled by:
– Material stockpile 
– Pre-event material demand
– Productivity rates

Linkage between labour and materials
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Presenter
Presentation Notes
Explain how triggers are used to increase price at each time step



Linkage: has a limiting impact on labour as rebuild can only continue if workers have the materials they require.

Material required is a function of the labour demand and material utilisation by a given labour type.

Demand is ratio of material required to material supplied. Once this ratio exceeds a threshold, material prices being to rise

Sources

Domestic Capacity assumptions







Model outcomes

12
Proprietary & Confidential  |  6 December, 2010  |

La
bo

ur
 D
ay
s/
Co

st

No. of weeks after event

Labour ‐ Demand/Supply

Cumulative Demand Cumulative Supply Labour Demand Remaining
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Total Inflated Cost

Labour Base Cost Material Base Cost
Labour Demand Surge Material Demand Surge

Ev
en

t L
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s

Return Period

Event Cost ‐ by Labour Type

Bricklayer Carpenter Contractor Electrician Floorlayer

Labourer Painter Plasterer Plumber Roofer

Presenter
Presentation Notes
Need to include a slide before this showing the combined affect of the material and labour models



Showing the cumulative build up and satisfaction of demand over time.



Opportunities and scope of the framework - alternative uses, scenario testing etc.









Other considerations

Allowances for commercial, industrial and infrastructure demands
Economic conditions 
– Economic cycle will affect labour supply
– Currency fluctuations affect import price

Government intervention
– Allocation of resources to high priority repairs
– Caps on material prices
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Presenter
Presentation Notes
Adapting the framework to other uses:

Other Perils

Other regions

Non residential – difficult as heterogeneous nature of risks makes it difficult to adopt an overarching framework.



Darfield Earthquake

Currently collecting data to calibrate the model
Early Observations
– The delay on reconstruction is considerable
– Community spirit is key to cost mitigation
– EQC management will be critical to demand surge mitigation
– Resources are already arriving in Christchurch
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Presenter
Presentation Notes
Current thinking is that reconstruction will start in earnest in January

Preference is to keep the work locally as opposed to expedient repair

EQC approach is to stratify claims into <10k and 10-100k claim brackets with a project manager employed to prioritise repair. Should minimise demand surge

Resources are starting to arrive. The greater the spread in demand, the lower in the impact of demand surge as no bottle necks appear in the flow of resources.

Inspections are going slowly and this acts to disperse the demand for certain trades and resources over the total horizon 

“The target is to have settled all claims under $10,000 by Christmas and to have inspected all properties with likely claims over $10,000 by March next year.”







Contacts

Please contact us if you would like further details to be included in this report:
– Nick Phin +61 2 9650-0392 nick.phin@aonbenfield.com
– Jaykishan Jeyendran +61 2 9650-0456 jaykishan.jeyendran@aonbenfield.com
– Andrew Hulme +61 2 9650-0409 andrew.hulme@aonbenfield.com
– Ben Miliauskas +61 2 9650-0431 ben.miliauskas@aonbenfield.com
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Aon Benfield
© Aon Benfield Australia Limited, trading as Aon Benfield (for itself and on behalf of each company within the Aon group of companies) reserves 
all rights to the content of this document.  This document is provided exclusively for the use of the directors and employees of the organisation to 
which it was originally delivered. No part of this document may be reproduced or transmitted in any form or by any means, whether electronic or 
mechanical, including photocopying, recording or otherwise, without our prior written consent. Further copies for internal distribution are 
available on request for your own internal purposes, but no part of this document may be made available to any third party without both (i) Aon 
Benfield’s prior written consent and (ii) that third party having first signed a “recipient of report” letter in a form acceptable to us. Aon Benfield will 
accept no liability to any third party to whom this document is disclosed whether in compliance with the preceding sentence or otherwise. No 
responsibility is accepted to any third party for the whole or any part of the content of this document and all liability howsoever arising to any third 
party is hereby expressly excluded. 

This document does not constitute any form of legal, accounting, taxation regulatory or actuarial advice. Without prejudice to the generality of the 
preceding sentence this document does not constitute an opinion of reserving levels or accounting treatment. The recipient acknowledges that in 
preparing this document Aon Benfield may have based analysis on data provided by the recipient and/or from third party sources. This data may 
have been subjected to mathematical and/or empirical analysis and modelling. Aon Benfield has not verified, and accepts no responsibility for, 
the accuracy or completeness of any such data of the underlying information provided to it by its customer.  In addition, the recipient 
acknowledges that any form of mathematical and/or empirical analysis and modelling (including that used in the preparation of this document) 
may produce results which differ from actual events or losses. 

Where this document includes a recommendation or an assessment of risk, the recipient acknowledges that such recommendation or  
assessment of risk is an expression of Aon Benfield’s opinion only and not a statement of fact. Any decision to rely upon any such 
recommendation or assessment will be solely at the risk of the recipient, for whom Aon Benfield accepts no liability, and the recipient 
acknowledges that this document does not replace the need for the recipient to make its own assessment. Aon Benfield will not be liable, in any 
event, for any special, indirect or consequential loss or damage of any kind (including, but not limited to, loss of profit and business interruption) 
arising from any use of the information contained in this document. 

The contents of this document are provided on an "as is" basis, and Aon Benfield expressly disclaims all warranties, whether express or implied, 
in respect of that content. We will not be liable, in any event, for any special, indirect or consequential loss or damage of any kind arising from 
any use of the information contained in this document. 
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