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Important Disclaimer 
CSIRO has prepared this Report for the sole use by the Department and for the 
specified uses stated in the agreement between CSIRO and the Department under which 
the work detailed in this Report has been conducted. The Report may not be relied upon 
by any other person and the use of this Report by any other person without the express 
written consent of CSIRO to such use is at that person's own risk. 

The analyses, methodology and other recommendations made by CSIRO in this Report 
is based on data or information that has been collected by other parties for the 
Department and CSIRO has not sought to independently verify that data or information.   

The data and information collected for the Department is known to contain some errors.  
In these circumstances, CSIRO has developed its statistical risk profiling methodology 
having made a number of technical, circumstantial or other assumptions as outlined in 
the Report and based on certain parameters that have been agreed with the Department.  

While CSIRO has made every effort to ensure the analyses, methodology and 
recommendations contained in the Report are technically correct, the Department must 
make its own assessment of the suitability of the analyses, methodology or 
recommendations for its intended purposes.  

If the Department publishes excerpts from the Report, then those excerpts must be an 
accurate representation of the analyses, methodology or other recommendations made in 
the Report.  The Department must note on the excerpts that they are from a larger 
Report held by the Department. 
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Executive Summary  

CSIRO was engaged by the Department of Climate Change and Energy Efficiency (DCCEE) to give 
specialist advice on the scope, design, size and development of the inspection and rectification 
program for non-foil insulation based on a Statistical Risk Profile Methodology. Further the CSIRO 
was asked to identify and rank dwellings with insulation according to risk indicators so that DCCEE 
can effectively identify and complete the remainder of the inspection and rectification program.  
CSIRO was also asked to provide on-going periodic consultation and review to guide the Department 
in meeting the objectives of the program.  

This report describes an analysis of both fire incident data and inspection data held by the Department, 
using these to develop a risk profiling tool for fire risk among dwellings insulated during the period 
July 2009 to February 2010 under the second phase of the Home Insulation Program (HIP).  The 
report develops the analysis for the twin concepts of fire risk based on fire incident data and safety 
risk based on installation standards for insulation. It also presents an estimate of the pre-HIP rate of 
insulation-related fires based on Australasian Fire and Emergency Service Authorities Council 
(AFAC) data during the period of 2007-10. This ‘background rate’ serves as a reference point for 
comparison with the fire risk determined for dwellings insulated under HIP Phase 2. Finally the report 
makes a series of recommendations on strategies to guide the insulation inspection program and the 
effect this effort has on the residual level of risk.  

Technical terms used in the body of this report are defined in the Glossary provided in Section 2. 

 

Data Sets 

Five main data sets have been used in this Report. These were: the fire incident data, the Department's 
spreadsheet of call centre and other data, two separate sets of inspection data maintained by 
Pricewaterhouse Coopers (PwC), and the main HIP database maintained by DCCEE. 

Section 4 contains a brief description of the process used to prepare and ‘clean’ the data sets, with 
more detail given in Appendix 10.3.  Each data set contains some data items that are not relevant to 
the analysis, e.g. cases that involved foil installations or where inspections were incomplete, etc.  
These were removed as appropriate.  

 

Fire Risk 

“Fire risk” in this Report refers to the rate of fi re service callouts that are insulation-related 
among dwellings insulated under HIP Phase 2, expressed in units of 'per 100,000 dwellings per 
year'.  Of the 197 relevant fire incidents on the Departmental database at the time that this Report was 
prepared, 156 were assessed to involve a fire service callout (Sections 5 and Appendix 10.4).   

• Data received recently from AFAC for 2007-10 suggests that 'insulation-related fires leading 
to fire services callouts' in dwellings with insulation installed prior to HIP occur at the rate of 
about 2.5 per 100,000 dwellings per year. If this is restricted to those dwellings insulated for a 
year or more, it is estimated that the fire callout rate for non-HIP dwellings insulated for at 
least 12 months is approximately 2.4 per 100,000 dwellings per year. This figure is referred 
to in the report as the background rate.  
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• This Report has relied upon the fire incident database held by the Department. The Department 
has noted that a lag exists while fire incident reports are collated by AFAC and differences 
may exist between the databases.  

• The estimated rate of fire callouts in dwellings insulated under Phase 2 of HIP at the end 
of March 2011 is approximately 2.5 per 100,000 per year.  At this point in time, all such 
dwellings have been insulated for at least a year.  The data and the smooth curve fitted to it 
show that the rate is still trending downwards from that figure.   

• The number of fire service callouts has been determined for each month since the start of HIP 
Phase 2. In the six months to the end of January 2011, only 9 fire callouts have occurred, 
providing an estimated rate of 1.63 per 100,000 per year.   

• By contrast, during the first 40 days post-installation, the Departmental database reports 86 fire 
service callouts due to insulation-related causes.  This corresponds to 7.8 fire callouts per 
100,000 dwellings in this category among the houses insulated under HIP Phase 2. 

• Dwellings insulated under HIP Phase 2 with Cellulose show a fire callout rate 4 times higher 
than Glasswool and 6 times higher than Other (mainly Polyester) materials.  These differences 
are statistically significant (P<0.001). The presence of previous insulation material is also a 
strong risk factor, with a fire callout rate up to 7 times higher in these dwellings.   

• There are significant differences between States, with dwellings insulated under HIP Phase 2 
in Victoria and ACT showing higher rates of fire callouts than the other states; while dwellings 
in Queensland show a lower rate. 

• About half the difference between States is attributable to the fact that previous insulation 
occurs much more frequently in the southern states. 

 

Safety risk  

Safety risk is defined as failing to meet the building codes and other relevant standards 
identified under the Home Insulation Program Guidelines.  It is expressed as a percentage of 
dwellings inspected.  Safety risk is not the same as the fire risk.  The HIP Guidelines prescribe 
conformance to relevant Australian Standards and the Building Code of Australia where relevant.  
These tend to be conservative, so that many relatively minor departures may not constitute a risk of 
fire.  Further, safety risk is assessed at a point in time and conditions in the roof space will change 
over time due to weather, rodents, human activity, and so on.  

Inspection of dwellings was aimed initially at assessing which dwellings have a 'safety risk' and, 
where necessary, arranging for this to be rectified.  Analysis of the first set of inspection data (Section 
6.2 and Appendix 10.5), covering the period up to July 2010, revealed the following: 

• The safety risk is higher where there is previous insulation. About half the difference 
attributable to States is in fact attributable to the higher proportion of dwellings with previous 
insulation in these states. 

• The safety risk rate is higher in Victoria and the ACT relative to other states.   

• The safety risk rate is higher when urgent referrals (i.e. complaints) occur for that company. 

• The safety risk rate is higher where Cellulose has been used. It is about 1.2 times higher 
overall than Glasswool and about 1.7 times higher than Other (mainly Polyester) materials. 
This finding is supported by fire callout data where dwellings insulated with Cellulose under 
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HIP Phase 2 show a fire callout rate 4 times higher than Glasswool and 6 times higher than 
Other materials. 

 

Inspection Results 

The first set of inspections was mostly directed at installation companies that were not compliant with 
the building regulations and HIP Guidelines or that had experienced fire incidents or complaints.  This 
approach tended to focus attention on the larger companies and provided little information about the 
performance of smaller companies. 

CSIRO began the development of a second inspection tool designed to determine the effects of other 
risk factors and recommended a random sampling program in order to obtain this information and 
develop a risk profiling tool. These inspections utilised the second inspection form and nearly 20,000 
CSIRO random inspections and over 39,000 inspections occurred all up until 31/01/2011. These 
inspection results are considered adequate for the purposes of this study. 

Analysis of the second set of inspection data (Section 6.3 and Appendix 10.6), dated the end of 
January 2011, revealed the following: 

• The two inspection companies involved in administering the surveys interpreted the new 
inspection form somewhat differently, leading to differing proportions of safety risk, even 
when the inspections were within the same State and applied to the same Material.  It is not 
then possible to use this data to infer safety risk for the whole population. 

• There is however greater consistency between inspection companies in relation to the impact 
of other risk factors such as presence of previous insulation, downlights, exhaust fans and 
heatlamps.  It is considered likely that the impact of these risk factors is well estimated in this 
data. 

 

Risk Profiling Tool  

A sequence of risk profiling tools was developed based on inspecting those dwellings with the highest 
risk. The residual risk among those dwellings not inspected falls as the high risk dwellings are 
inspected and rectified.  A measure of the success of a risk profiling tool is then the rate at which the 
residual risk falls as higher risk dwellings are inspected.  Choice of how many inspections (if any) are 
done using this risk profiling needs to be based on a decision about how far the residual risk needs to 
be reduced. This work is summarised in Section 7 with the details provided in Appendix 10.7.  

If all houses at risk above a certain risk value were readily identifiable, the optimal approach would be 
to start inspecting and rectifying dwellings with the highest values first. Each time a dwelling 
rectification is completed, the residual risk rate is incrementally lowered. This is the optimal risk 
mitigation strategy and it continues until a realistic level is achieved. Unfortunately, records on 
households insulated under HIP were limited to records required to administer the program. The more 
complex risk profiling tools require information about dwellings which is not captured on the 
Department's database and hence require some form of survey to determine which dwellings are at 
higher risk.  

Some factors, such as insulation material and State are available on the Department's database.  The 
impact of insulation material and State on the fire risk can then be well estimated.  The impact of 
previous material on fire risk can also be reliably estimated.  However, beyond this, some assumptions 
are needed in order to draw conclusions.  In particular, the impact of the other risk factors identified in 
the report, presence of downlights, exhaust fans and heatlamps, can only be measured in relation to 
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safety risk.  It is assumed that the impact of these factors on fire risk is similar to their impact on 
safety risk.  This is believed to be a conservative assumption because, in those cases where both can 
be estimated, the impact on fire risk has been found to be greater than the impact on safety risk.  The 
second set of inspections is also used to estimate the numbers of dwellings in each category.  While it 
is believed that the impact of the risk factors is reliably estimated, the relatively low response rate 
suggests that estimates of numbers of dwellings in certain categories are less reliable but likely to be 
accurate within 10%.   

The result is that the fire data shows how fire risk depends on insulation material, States and previous 
insulation, while the second inspection set shows how it is affected by downlights, exhaust fans and 
heatlamps in the roof space, as well as providing the number of dwellings in each category.   

Several inspection strategies were developed to consider the effect of addressing various combinations 
of risk factors. Three of these are considered here and the residual risk estimated. A comprehensive 
description of various inspection strategies is presented in Section 10.7 of the report. 

An inspection strategy just using information held by the Department can be based solely on 
insulation material and State.  With relative risk defined as the fire risk relative to the average fire risk, 
this strategy reduces the residual relative risk to 0.86 after 25,500 dwellings have been inspected and 
rectified or 0.81 after 49,000 have been done.  Currently, the fire callout rate is estimated to be about 
2.5 per 100,000 per year at 31/3/11, so completion of the initial 25,500 would reduce this to about 
0.86×2.5 = 2.2 per 100,000 per year, and 49,000 would reduce it further to about 0.81×2.5 = 2.0.  

If a household survey were used to provide information missing from the Department's database, it is 
estimated that the addition of previous insulation as a risk factor allows a residual relative risk of 0.84 
to be reached after 21,000 dwellings are inspected or 0.82 after 30,000 dwellings.  Thus, an inspection 
strategy based on insulation material, State and previous insulation could reduce the current fire 
callout rate to about 2.05 by the inspection and rectification of 21,000 dwellings.  This would require 
contacting a larger number of households to determine whether they have previous insulation and 
hence whether they should be inspected. 

Finally a third risk profiling tool is developed where the presence of previous insulation, downlights, 
exhaust fans and heatlamps are identifiable.  It again requires that dwellings be contacted to determine 
their risk status and hence whether they are offered an inspection.  This analysis suggests that the 
residual relative risk could be reduced to 0.82 comparable to a fire callout rate of 2.05 after inspection 
of 27,000 dwellings and 0.74 comparable to a fire callout rate of 1.85 after the inspection of 54,000 
dwellings. An extensive household communication campaign would be required for this. 

An early version of these tools provided to the Department in January 2011 suggested that a residual 
relative risk of 0.61, corresponding to a residual risk of 1.5 per 100,000 per year at 31/3/11, could be 
achieved after about 167,000 inspections 

Under the Home Insulation Safety Program (HISP), safety inspections of a minimum of 150,000 
homes that had non-foil insulation installed under the HIP were to be carried out.  The Government 
also committed to inspecting as many homes as are necessary according to an ongoing risk assessment 
process1.  Up to the end of February 2011, 117,724 inspections have been done.  The initial 25,500 
inspections proposed under the first risk profiling tool has been adopted by the Department, involves 
inspecting Cellulose in VIC, TAS, ACT. It fits within the 150,000 cap and when complete will reduce 
the residual risk (comparable to the fire callout rate) to an estimated 2.2 per 100,000 per year. 

                                                 

1 http://www.climatechange.gov.au/~/media/Files/minister/combet/2010/media-

releases/april/mr20100401a.pdf  
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1 Background 

 

1.1 Introduction and Outline 
CSIRO was engaged by the Department of Climate Change and Energy Efficiency (DCCEE) to: 

• Give specialist advice on the scope, design, size and development of the inspection and 
rectification program, associated with non-foil insulation installations, based on a Statistical 
Risk Profile Methodology. 

• Provide advice on how to identify and rank dwellings with insulation according to risk 
indicators so that DCCEE will be able to effectively target the inspection and rectification 
program.  

• Provide on-going periodic consultation and review to ensure that the Department is able to 
meet its objectives and ensure timely closure of the program. 

This Report contains the following: 

• Section 2 provides definitions relating to this Report. 

• Section 3 considers the issue of a risk profiling tool and how that might be developed. 

• Section 4 outlines the work done on preparing the data for analysis. 

• Section 5 summarises the analysis of the data on fire incidents. 

• Section 6 summarises the analysis of the inspection data, including both the data from the first 
inspection form and the data from the second inspection form.  

• Section 7 provides an overview the results from the analyses in the Appendices and 
summarises the results obtained from the risk profiling tool. 

• Section 8 provides the sampling for the 'CSIRO random' sample in the new inspection scheme.  
It develops the ideas outlined in Section 3 in order to produce the data required to develop a 
predictive risk profiling tool.  The random samples were provided to the Department in a 
separate database. 

• Section 9 provides a list of References and details of the data files used in this Report.   

• The Appendices (Section 10) provide more details on the documents provided, the data files 
used and the analyses performed.  Appendix 10.1 provides details (from PwC) on the batches 
used for the first set of inspection data. Appendix 10.2 covers issues associated with the 
Inspection Sheet to be used during Stage 1 of the new 'inspection and minor rectification' 
process.  

• Appendix 10.3 outlines the data files received from the Department, and the work done to 
clean that data ready for analysis.   

• Appendix 10.4 details the analysis of the fire incident data.  Appendix 10.5 details the analysis 
of the first inspection data (July 2010).  Appendix 10.6 details the analysis of the second set of 

This Section provides a summary of the content of the Report, and some of the early ideas that 
drove the work. 
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inspection data using the new form (December 2010).  Appendix 10.7 looks at the issue of 
whether data on inspections can be used as predictors for fire risk. 

1.2 Early stages of the project 
CSIRO attended at the offices of the Department during 23-24 June 2010.  At that time, the 
Department had an inspection program in place and was collating information about fire incidents, 
and calls to the Call Centre.  The following comments apply in relation to what was learnt during that 
visit: 

• The Department already had plans to undertake a further set of inspections and minor 
rectification work which was expected to start in mid to late August.  CSIRO envisaged a 
process which involved doing this in two stages.  Stage 1 would undertake inspection and 
minor rectification of a number of dwellings − a few percent of the total − in order to provide 
the data to determine an accurate risk profiling tool.  These dwellings would be chosen 
according to a stratified random sampling scheme.  After developing the risk profiling tool, 
Stage 2 would involve inspection and rectification of those houses deemed to be in high risk 
categories. 

• In order to produce an effective risk assessment tool, it was vital that adequate data be 
collected during Stage 1.  A draft inspection form had already been prepared and it was agreed 
that CSIRO would make significant input to that form before it was finalised, to ensure that the 
data collected meets the needs of the project.  Comments related to the inspection form are 
provided in Appendix 10.2.   

• There were already plans in place to undertake inspections of houses selected by PwC, 
according to a risk assessment tool which had been developed by them.  These would be 
supplemented by some stratified random sampling.  It was agreed that CSIRO would produce 
a list of dwellings chosen according to a stratified random sampling scheme.  This would be 
provided to PwC who would do the appropriate logistical work to assign these to the 
inspection companies.  

• The development of the Stage 1 random sampling scheme would be informed by an analysis of 
the data currently available. The plan of work involved doing some preliminary analyses of the 
fire incident and inspection data, as it existed at the end of June 2010.  While the quality and 
representativeness of this data was uncertain, it did prove useful in considering the effects of 
some of the risk factors and it provided a means of developing code and strategies that were 
required for the later development of the risk profiling tool. 
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2 Glossary 
A number of formal definitions were agreed after consultation with the Department and these are 
provided here.  In addition, brief definitions are provided for some of the statistical techniques used in 
this Report. 

Abbreviations 

AFAC: Australasian Fire and Emergency Services Authorities Council 

PwC: Pricewaterhouse Cooper 

Terms used in this report 

HIP2:   This is the second phase of the Home Insulation Program. It commenced on 1 July 2009 and 
made allowance for insulation installers to claim a rebate directly from the Federal Government. The 
program prior to that date (Phase 1) only allowed the householder to claim a rebate from the 
Government after paying the installation company directly.  The analysis and results reported here 
apply only to the second phase of HIP. 

Fire Incident:   A fire incident is an event which is included on the Department database with the tag 
"FIRE".  These are incidents that occur in dwellings insulated under the HIP2 program and which are 
identified as insulation-related.  They are added to the database as a result of (i) observations by 
inspectors during inspection, (ii) a report directly from the fire services or (iii) a combination of the 
two.  Most of the cases in (i) occur when a concerned householder contacts the Department and 
requests an inspection. 

Fire callout: A fire callout is a subset of the fire incidents in the Department database.  The restriction 
is that incidents are only included if they are identified as insulation-related and are assessed as having 
one of the fire services attending at the premises.  The purpose of this restriction is to compare the rate 
of fire callouts that are insulation-related in HIP2 dwellings with the rate of fire callouts in dwellings 
which were fitted with roof insulation prior to the HIP programs. 

Fire risk:  This is the rate of fire callouts, expressed in dwellings per 100,000 per year. 

Safety risk:  A dwelling is determined to have a 'safety risk' if, on inspection by a qualified inspector, 
it is deemed to have failed to meet the building code and other relevant standards identified under the 
Home Insulation Program Guidelines2.  This is not the same as the fire risk.  

Safety risk rate:  For cohorts of dwellings, the safety risk rate is expressed as the percentage of the 
dwellings inspected that are identified as having a safety risk.  For a cohort of dwellings that has not 
been inspected, the estimated safety risk rate is the estimated proportion of dwellings with a safety 
risk. 

EHP:  The unique identifier for each installation company that registered under HIP2.  The EHP is a 
number between 1 and 13768.  

Fuzzy matching:  The matching of two lists, where the items in the lists do not necessarily match 
exactly.  In this particular case, names of installers were entered manually rather than being chosen 
from a list, with the result that the same installer was often present in the database with a number of 
different spellings.  Fuzzy matching allows those names which are "close enough" to be matched as 
being the same. 

 

                                                 
2
 Version 5 - 1.12.2009 - HIP Guidelines.pdf 
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Metro: Each dwelling was classified as Metro or non-Metro by PwC before the list was provided to 
CSIRO. The inspection database obtained from PwC contained a column 
SSD_GEO_CLASSIFICATION which had entries of Metro and non-Metro.  CSIRO understands 
that PwC used a rule in line with the contract definition that cities and major regional centres with a 
population of 50,000 or more are classified as Metro. 

Non-Metro:  As above i.e. Regional localities with a population of less than 50,000 within 50km of 
the town boundary. 

Definitions for Selected Statistical techniques  

Survival analysis:  This is a statistical technique designed to deal with data which consists of the time 
taken before occurrence of an event.  In this data, it is the number of days from installation until a fire 
callout.  Relatively few of the dwellings suffer a fire incident up to the end of the observation period.  

Logistic regression:  A statistical technique where the probability of an event happening is modelled 
in terms of a set of relevant factors.  This is used, for example, to assess the impact of particular 
factors on fire risk for a particular dwelling and hence to build a risk profiling tool.  It is similar to the 
more usual technique called multiple linear regression, except that the linear combination of risk 
factors predicts the log odds (see below) of the event, rather than the probability of the event. 

Odds:  Odds are analogous to horse-racing odds, where if an event has a probability "p" of occurring, 
the odds of it occurring are given by the ratio p/(1-p).  Thus a 10% probability represents odds of 9:1; 
that is, one occurrence for every 9 non-occurrences. Odds can take any positive value.  

Log odds: This is just the logarithm of the odds.  Logistic regression provides a model for the 
probability that a dwelling will have a fire incident, or the probability that a dwelling will be found to 
have a safety risk.  Probabilities are confined to lying between zero and one, which causes difficulties 
for models which predict values on a continuous and unrestricted scale. The model consists of a linear 
addition of terms relating to each of the risk factors, with the linear combination predicting the log 
odds of the event occurring.  This can then be converted to the probability "p" of the event occurring. 

Risk profiling tool:  A formula which can be calculated for each dwelling to determine the risk of 
that dwelling having a fire callout (or it could be the probability that the dwelling would be assessed 
as having a safety risk) on the basis of the values of a set of risk factors.  Only relative risks are 
required for this because the intention would be to inspect and rectify those dwellings with the highest 
risk. 

Two-stage cluster sampling:  A two-stage method of obtaining random samples from a population.  
Here, the first stage consists of taking a random sample of the installation companies.  This is done by 
stratifying the installation companies by size (number of installations done) and then sampling a 
number of companies from each stratum.  The second stage consists of taking a random sample of the 
installations for each installation company chosen. 

Log scale:  The log scale corresponds to taking logarithm of a number.  In this Report, log(base e) is 
used, where e = 2.71828.  The logarithm of a number is the power to which e must be raised in order 
to obtain that number.  For example, e3 = 20.0855, so log(20.0855) = 3 because 3 is the power to 
which "e" must be raised to get 20.0855.    

Logit scale:  Proportions "p" lie on a scale of 0 to 1.  The logit scale involves replacing these values 
by their "log odds", given by log{p/(1-p)} which gives values that range over the whole real line, 
negative and positive, from minus infinity to plus infinity.  A logit of zero corresponds to p=0.5, 
positive logits have p greater than 0.5 and negative logits have values of p less than 0.5.  
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3 Risk profiling 
 

 

3.1 Risk profiling in general 
There are basically two ways in which a risk profile tool can be developed.  In each case, a series of 
potential risk factors are identified, usually through consultation with those knowledgeable about the 
process.  Each of these risk factors has a number of 'levels', the values that the risk factor can take in 
practice.  For example, the risk factor “prior insulation material” would have two levels, yes or no, 
characterizing whether or not a dwelling had prior insulation material installed.   

For risk profiling to be useful in determining which dwellings are at risk, the values of each risk factor 
need to be known in the population of dwellings, i.e. in the HIP database.  These might be known 
directly (e.g. the identity of the company that completed the installation  or nature of the material used 
in the insulation) or indirectly (e.g. details about the installation company will not be on the dwelling 
database but could be obtained from a database which lists installation companies and their details). 

There are two main databases that can provide information about relevant risk factors.  The first is the 
HIP database, consisting of all dwellings in which insulation has been installed.  The second is the 
inspection database which just contains information about those dwellings which have had an 
inspection.  There may be other risk factors identified whose values are known in the inspection 
database but not in the HIP database. Such risk factors can be included in the risk profiling tool and 
statements can be made about what could be achieved if they were known for all dwellings but, 
because their values are not known for individual dwellings, such a risk profiling tool cannot be 
applied to the individual dwellings unless there is some way of identifying the values of those risk 
factors in individual dwellings (e.g. a preliminary screening phone call may provide that information).  
Nevertheless, this can provide useful information about what might be gained by collecting that extra 
information. 

The methods of developing a risk profiling tool can be summarised by the following two extremes: 

• Opinion-based scoring system:  For each of the risk factors identified, a score is allocated to 
each different level of that risk factor.  A high score represents a perception that the 
corresponding level of the factor has a higher risk.  An overall risk score is obtained, for each 

This Section provides a description of two alternative approaches to risk profiling. 

The first approach is to develop a scoring system based on a broad understanding of the issues and 
use that to score different categories (in this case, installers or installation companies).  Inspections 
then concentrate on those companies/installers with high risk scores.  

The second approach is to collect data on the risk factors through use of appropriate random 
samples from the population of interest, in this case, the set of dwellings that have been insulated 
under the program.  An analysis can determine which factors impact on the risk, and to what 
extent.  Random sampling, provided the response rates are good, allows any conclusions to be 
extrapolated to the full population. 

The main difference between the two approaches is that the second one allows the data to 
determine the relative importance of the risk factors whereas the first method relies on the 
application of good judgment and expert opinion from those participating in the construction of the 
scoring system. 
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dwelling, by adding the scores corresponding to the factor levels for that dwelling.  PwC went 
through this exercise, developed a set of risk factors, choosing a subset for which information 
was available and then allocating scores to the levels of each risk factor chosen.  This system 
concentrated on installation companies and individual installers. 

• Data-driven scoring system:  Here, the same risk factors, with the same risk levels, can be 
used.  A sampling scheme selects dwellings with different levels of the risk factors and uses an 
inspection process to see whether they represent a safety risk or not.  The selection process is 
generally some form of stratified sampling, to ensure the effects of each factor are estimated 
with the required accuracy.  A statistical model is then developed which predicts the 
probability of a dwelling having a safety risk, as a function of the different levels of the 
different factors.  This is generally done by logistic regression.  The result is a set of scores, 
one for each level of each factor, which can be combined, according to the levels of the factors 
in the individual dwellings, to give a risk score which can be converted into a probability that 
the dwelling has a safety risk. 

The similarities and differences are clear.  In the first, the scores are assigned by participants with 
knowledge of the process and the likely effects of different risk factors.  

In the second, the scores are determined empirically on the basis of data from inspections.  This 
cannot do worse that the first method, since the 'optimal combination' must do at least as well as any 
other combination, however it is chosen.  The key, however, is to have a set of good predictors among 
the risk factors.  Whichever method is used, its effectiveness is not known until the data is collected.  

In the first method, inspection of those dwellings with the highest risk score should soon provide a 
reasonable estimate of the safety risk for those dwellings.  In the PwC risk profiling tool, this 
probability is about 18%, higher than the apparent background rate of about 8.8%.  The difficulty is 
that the safety risk is not known for dwellings at lower levels of  risk scores, because no inspections 
are done at the lower risk scores, nor does the method provide any way of identifying whether there 
are pockets of high risk that have been missed in the scoring system.  

In the second, sampling can provide information about the safety risk rate across the whole range of 
possibilities and hence it provides an opportunity to find pockets of high safety risk rate wherever they 
may occur.  The disadvantage could be seen as the fact that data needs to be collected for some time 
and the overall safety rate among those sampled is likely to be lower during that time than for the 
targeted strategy, but the long term potential benefit is that it can reach a higher safety risk rate once 
the tool has been developed.  The aim is to do the random sampling for long enough to provide 
reliable estimates for the risk factors identified. 

3.2 Comments on the PwC Risk Profiling 
The risk profiling tool developed by PwC used a scoring system aimed at identifying companies or 
installers which were believed to have higher risk.  The factors used to construct the risk scores 
included: 

• companies with more than 10% of installations subject to complaint 

• companies that were deregistered 

• companies with more than 30% of installations done with cellulose 

• companies with a safety hazard identified during inspection 

• installers who install across a large number of statistical divisions  

• installers who installed more than 10 per day prior to 1 November 2009 
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• installers who installed more than 5 per day after 1 November 2009 

• installers who had at least one phantom installation identified by inspection or a return to 
sender letter 

• installers who had at least one fire incident 

• installers with more than 10% of installations subject to complaint. 

Each of these was assigned a score and high scores for an installer or company led to a more intensive 
inspection regime. 

This process is  effective at identifying dwellings with a higher than average proportion of safety risk, 
as evidenced by the fact that the dwellings targeted by this means show an average safety risk rate of 
18%, compared to the approximate 8% rate achieved from 'random' inspections. 

As pointed out earlier, there may be pockets of dwellings missed by the risk profiling tool that may 
have higher proportions of safety risk.  So undertaking inspections according to high values of the risk 
profiling tool will not provide that information. 

There are a number of other issues that need to be considered: 

• If the overall safety risk rate is 8%, that would imply that there are 88,000 houses with a safety 
risk, more if there are substantial groups of dwellings with higher safety risk.  If houses in the 
top risk category using the PwC tool are inspected, then the first 220,000 houses inspected 
(assuming that there are at least 220,000 with the 18% safety risk rate) will imply that 20% of 
the houses are inspected, but only 40,000 or about 45% of the houses with a safety risk are 
found.  To achieve a better hit rate, a better risk model which has a higher safety risk rate at the 
top end was needed. 

• Dwellings inspected as a result of calls to the hotline show a safety risk rate close to 30%.  
This suggests that there may be predictors that would achieve close to 30% among the houses 
selected.  Viewed in this way, the PwC tool gets about half way between the baseline 8% and 
the hotline rate of 30%. 

• In the PwC scoring system, there is no formal justification for the points that are assigned for 
each positive answer.  For most of the questions, a score of 400 or 800 is given for a yes, but in 
the case of cellulose as the material used, 200 points are given.  It would be preferable to have 
a method that determines the appropriate scores for each question on the basis of data.  It may 
be possible to get a better targeted risk tool using the same factors as PwC but with different 
weights. 

• A component of the PwC profiling tool is a score given whenever a complaint or fire incident 
is associated with a particular installer.  Even if the fire risk per installation was the same for 
each company/installer, then a complaint or a fire incident is more likely from the larger 
companies/installers than the smaller ones.  Inspections are then biased towards the larger 
installers, even though there is no evidence to suggest that the larger companies/installers have 
a higher risk than the smaller ones. 

• If the approach were to be continued, data would continue to accrue mainly from the larger 
companies/installers and hence would not "fill the gaps" by looking at other installers and 
other situations that may enable better discrimination between dwellings with low and high 
risk. 
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3.3 A proposal to develop a new risk profiling tool 
The proposal developed for this Report, described in Section 8, was to sample across the board from 
companies in a way which would provide a broad base of reliable information from which a risk 
profiling tool could be developed.  Safety risk rates would be examined, including how they vary 
between material used, types of houses, installation companies (including those factors which are 
thought to indicate better and worse companies), and from that analysis, a risk profiling tool would be 
developed which would indicate which are the dwellings with high safety risk. 
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4 Data preparation and cleaning 

 

4.1 Organising the data files 
The Department provided a number of documents and data files for consideration.  These data files 
were "cleaned" as well as possible given the time constraints, so that they were in a suitable form to 
undertake the analyses described in this Report.  Here, the databases received are outlined and a 
summary of the actions is given.  More details are provided in Appendix 10.1. 

A number of data files were provided to the CSIRO by the Department.  This Section describes 
how those data files are prepared and cleaned preparatory to doing any analyses.  The particular 
data files relate to: 

• The HIP database, containing 1,155,896 records related to dwellings which had insulation 
installed under the Program 

• The Fire Severity spreadsheet containing records of fire incidents reported by the relevant 
State or Territory fire authority. 

• A database containing records of contacts received from householders, from various 
sources including the call centre. 

• Data collected using the first inspection form (up to August 2010) 

• Data collected using the second inspection form (from August 2010 onwards) 

The final five data sets consisted, respectively, of (i) 197 fire incidents, (ii) 11,009 Urgent and 
5,126 non-Urgent requests for inspection (both of these data sets were dated 1 November 2010), 
(iii) 29,061 completed inspections from the first inspection sheet (July 2010), (iv) 38,890 
completed inspections from the second inspection sheet (this data set was dated 31 January 2011) 
and (v) the HIP database consisting of 1,108,151 installations. 

The main issue identified at this stage is the inconsistency in how 'safety risk' is assessed between 
the first inspection form and the second inspection form.  Further, even though both inspection 
companies, engaged by PwC, use essentially the same form during the second set of inspections, 
the two companies assess safety risk differently . 

CSIRO is of the view that the sample size for the second inspection form (nearly 20,000 for the 
random sample and 39,000 overall up to 31/01/2011) is adequate for the purposes of this study. 

A strategy is developed for calibrating the safety risks across the two sets of inspection data, taking 
into account changes relating to both inspection companies and materials. 
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Table 4.1: Databases used in subsequent analyses 

Database Date Action Result 

TBLWORKORDERS.txt 25/6/2010 1,155,896 records from HIP.  Corrected 56 
cases with incorrect installation date.  Deleted 
47,746 cases of "Foil".  Deleted one Phase 1 
case. Added one record which was a fire 
incident not on the HIP database. 

File with 1,108,150 
installations. 

TBL_ALLCLAIMS_ 
EXP_ 9NOV.txt 

9/11/2010 1,238,641  records from HIP.    Deleted 
51,547 cases of "Foil".  Deleted 70,426 Phase 
1 cases. 
Used the 1108150 records identified from the 
previous draft Report.  Added two more 
records which were fire incidents not on the 
HIP database. 

File with 1,108,151 
installations. 

Dr Jarrett CSIRO 
Stats.xls 

03/02/2011 202 records from fire incidents.  Four Phase 1 
cases removed.  There was one case where 
two fire incidents are recorded at the same 
premises - the second of these was deleted.  

File with 197 fire 
incidents 

SINGLESOURCE.xls 02/11/2010 Database with several sheets 
19,198 "ImmediateReferral".  Removed 6,007 
with no WON or Phase 1.  
6,714 "NonUrgentReferral".  
Remove 383 cases with no WON or Phase 1.  
Remove any duplicated WONs.  Keep 
referrals from the call centre, the Minister's 
office, DEWHA CC or the Fire team.  

File with 11,009 
Urgent and 5,126 
non-Urgent requests 
for inspections  

RISKPROF_EXP_ 
CUBE.zip 

01/07/2010 71,902 records in the first inspection 
database.  Restricted to "Inspection completed 
and reviewed" (32,831 cases).  Removed 109 
records for which the WON given in the 
inspection data was not found on the HIP 
database, and 700 cases with "Foil".  
Removed a further 2494 cases with 
"inspection not completed" and 367 cases 
where consent for inspection was not 
confirmed. 

File with 29,061 
inspections 

Supp Data - Complete 
Final.xlsx 

11/01/2011 Listing from Datacom of 11,366 records which 
are the 'random' list from the 29,061 
inspections above.  These were contacted by 
phone to obtain answers to the questions in 
the second inspection sheet. 

File with 6,305 
records from phone 
interviews 

INSPECTIONCUBE_ 
EXP_20110131_V2.txt 

31/01/2011 282,562 records in the inspection database.  
Removed those with a blank or Unable to 
complete in the 'Result' column, which reduces 
the number to 39,316.  Removed 80 records 
without Material.  326 records for which the 
WON given in the inspection data was not 
found on the HIP database, and 20 cases with 
"Foil" were also removed.   

File with 38,890 
inspections 
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4.2 Additional information needed for analyses 
Both PwC and KPMG have constructed variables which attempt to classify companies in various 
ways, with a view to identifying companies which might be involved in fraud or systemic non-
compliance issues or that might have higher rates of safety risk.  In the case of PwC, they constructed 
a scoring system based on some of these variables and used it to produce a targeting scheme which 
has been used to identify some dwellings for inspection. 

In this Report, PwC construct four variables relating to the installation companies, based on the 
occurrence of fire incidents, the proportion of cases with Cellulose, requests for urgent inspections, 
and requests for non-urgent inspections.  These were constructed as follows and are described in more 
detail in Appendix 10.1: 

• The fire incident data, consisting of 197 records, provides information about which 
companies have experienced a fire incident.  For each company, the ratio of the number of fire 
incidents to the number of installations was calculated.  The 197 records are spread across 154 
distinct companies, so that this quantity is nonzero for only 154 of the 7633 companies. 

• There appears to be a different safety risk for Cellulose relative to other materials, so a 
variable is constructed which gave the proportion of Cellulose inspections for each company. 

• The Urgent request data, consisting of 11,009 records, provides information about which 
companies have been subject to an urgent request for an inspection.  These are spread across 
2242 companies, so that this quantity is zero for the other 5391 companies.  

• The non-Urgent request data, consisting of 5,126 records, provides information about which 
companies have been subject to a non-urgent request for an inspection.  These are spread 
across 1563 companies, so that this quantity is zero for the other 6070 companies. 

These same four variables were also calculated at the "individual installer level'.   PwC had previously 
identified 51,198 company/installer combinations, using fuzzy matching to improve the classification.  
In order to reduce the number of distinct combinations, only those individual installers were retained 
who had done 5 or more installations.  Any others were lumped together as a single "installer" for 
each EHP.  The result was a list of 25,396 distinct "installers".  These were numbered, with numbers 
1-13768 corresponding to any installations that were still linked just to the EHP with the 
corresponding number.  Numbers higher than 13768 corresponded to individual installers who had 
done 5 or more installations. 

4.3 First set of inspections 
Priorities and outcomes  
In a report provided to the Department on 22/06/2010, PwC provided a summary table of 29,210 
completed inspections.  These were broken down into four categories according to the result (a fifth 
result 'unable to complete' has been excluded from the table below) as shown in Table 4.2 below.  The 
four priorities were described as 

• Priority 0: Urgent priority inspections from Departmental sources 

• Priority 1: Non-urgent priority inspections from Departmental sources 

• Priority 2: Routine priority inspections - targeted 

• Priority 3: Routine priority inspections - random 
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Table 4.2:  Results for the different Priorities for the first set of inspections in the PwC list, 22/06/2010 

Priority Compliant SafetyRisk % OtherQual EarlyClmg Total 
0 917 718 33.96 460 19 2114 
1 1596 428 16.26 593 16 2633 
2 7674 2255 18.49 2184 85 12198 
3 8840 1169 9.53 2177 79 12265 

Total 19027 4570 15.65 5414 199 29210 

In this table, "Compliant" implies that the inspection identified no problems, "Safety Risk" has already 
been defined, "Other Quality" issues are other non-compliance issues that are not safety related, while 
"Early Claiming" implies that a claim for payment has been made but no insulation has been installed. 

As a comparison and a check on the process, the Priority column in the PwC inspection database 
(which only took the values 0, 1 and 3) was further subdivided between targeted(Priority=2) and 
random (Priority=3) according to the batch assignments as outlined in Appendix 10.1.  Priority 1 cases 
largely come from what are termed by the Department as non-Urgent requests for inspection from the 
Department to PwC.  This led to the following Table 4.3 for the 29,061 inspection in the database. 

Table 4.3:  Results for the different Priorities for the first set of inspections in the data used in this report 

Priority Compliant SafetyRisk % OtherQual NoNewIns Total 
0 1075 745 31.24 544 21 2385 
1 1854 409 13.59 729 18 3010 
2 7846 2212 17.98 2167 76 12301 
3 8269 977 8.60 2051 68 11365 

Total 19044 4343 14.94 5491 183 29061 

There are two main differences between the two tables.  Firstly, 900 cases which PwC have 
considered "Priority 3" have been reassigned in this Report largely to Priority=1 and some to 
Priority=0.  It is likely that these originate mainly from the batches labelled as RBH, SCL and SPE 
which were specifically selected and hence have more in common with the Priority=1 than the Priority 
3 inspections.  Second, what is defined in this Report as "No new insulation", corresponds to PwC's 
"Early claiming".  These are assumed to mean the same thing (i.e. the company claimed before they 
installed the insulation is regarded as 'no new insulation present'). 

Considering that the databases being used are snapshots taken on different dates and that there are 
slight differences in definition for some of the batches, the view in this Report is that the agreement is 
very close. 

4.4 Second set of inspections 
Batches and priority 
The second set of inspections, using the second inspection form, commenced in August 2010.  It 
contained some inspections driven by Call Centre or Ministerial requests and these are classified as 
Pr=0 or Pr=1 as before.  The remaining inspections come from either (i) one of several CSIRO 
'random' batches, developed as described in Section 8, (ii) a PwC 'random' batch which was produced 
as an unstratified random sample, (iii) two targeted PwC batches and (iv) a CSIRO targeted batch 
based on the initial risk profiling tool developed later in this Report.  These can be classified as: 

• Priority 0: Urgent priority inspections requested through the department 

• Priority 1: Non-Urgent inspections requested through the Department 

• CSIROr1: First set of random inspections  

• CSIROr2: Second set of random inspections  
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• CSIROr3: Third set of random inspections  

• CSIROt: CSIRO targeted inspections  

• PwCr: PwC random inspections  

• PwCt2: PwC Profiler Pass2 

• PwCt3: PwC Profiler Pass3 

Table 4.4 below shows the subdivision of inspections by batches in the dataset provided by PwC on 
31/01/2011. 

Table 4.4:  Numbers of completed inspections in the PwC database, 31/01/2011 

Data file 31 January 2011 
Priority CSR UGL Total 

0 0 14 14 
1 56 2,738 2,794 

CSIROr1 2,806 2,842 5,648 
CSIROr2 4,327 5,182 9,509 
CSIROr3 2,935 3,734 6,669 
CSIROt 0 87 87 
PwCr 6,028 0 6,028 
PwCt2 3,129 2,304 5,433 
PwCt3 1,642 1,066 2,708 
Total 20923 17967 38,890 

Conversion rates 
Various lists were provided to the inspection companies for them to arrange inspections.  For the first 
inspection sheet, about 40% of these lists were converted to actual inspections.  A variety of reasons 
was given for why the full set of inspections did not occur, including refusals, failure to contact (in the 
intervening period, it is estimated that about 10% of dwellings saw a change of householder), etc. 

A letter was prepared during planning for the second inspection form to be sent to the householder  in 
order to advise them of an impending phone call from an inspection company and invite them to make 
contact and arrange an inspection if the call did not come within a certain period.  Despatch of the 
letter began relatively late and had little benefit on lifting conversion rates within the data analysed 
here.  As shown in Table 4.5 below, the conversion rate for the lists for the second inspection sheet is 
around 30% for the lists which have been with the inspection companies the longest (CSIROr1, 
CSIROr2, PwCt2) and which are classified as Metro (M).  The Priority 0 and 1 batches are even 
higher.  The non-Metro conversion rates are around 12%. 

The inspection data can potentially provide information in three important areas:  

• overall safety risk and estimated safety risk in various subcategories of interest (installation 
material, State, presence of downlights, etc,  

• relative safety risk between different subcategories of interest, and  

• estimation of numbers of dwellings in categories which are not identified in the full HIP 
database (e.g. numbers of dwellings with/without Downlights).   

Response rates of 20-30% may lead to selection bias, causing attended inspections to be seen as 
unrepresentative.  This may lead to some bias in estimating influential effects.  For example, if there 
are big differences in the proportion of dwellings with downlights between Metro and non-Metro 
dwellings, then the estimate of this proportion will be biased due to the unequal conversion rates.  
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Estimates of the effects of the different risk factors and estimates of the number of dwellings in each 
category are required and this data will provide the best estimates that can be obtained at this stage.  
CSIRO has formed the view that the estimation of effects relating to safety risk for different insulation 
materials, States and the other risk factors of interest (previous insulation, downlights, exhaust fans, 
heatlamps) are likely to be estimated well despite these biases because the impact of these factors is 
likely to be similar in Metro and non-Metro areas.  Thus, the selection bias is considered unlikely to 
have a major impact on the estimation of effects in the first two of the categories above.  However, it 
is likely that the proportions of dwellings with the different levels of risk factors such as downlights, 
exhaust fans, etc. will differ between Metro and non-Metro areas and consequently there is likely to be 
some bias in the third category above, i.e. estimation of the number of dwellings in each of the risk 
factor categories.  

Table 4.5: Conversion rate from lists to inspections, for different batches and for Metro vs non-Metro, 31 January 2011 

Number of leads Number inspected % inspected 
Batch 

M NM Total M NM Total M NM Total 
0 16 12 28 12 2 14 75.00 16.67 50.00 
1 5678 837 6515 2633 161 2794 46.37 19.24 42.89 

CSIROr1 18408 4409 22817 5106 542 5648 27.74 12.29 24.75 
CSIROr2 34579 7735 42314 8635 874 9509 24.97 11.30 22.47 
CSIROr3 44109 8191 52300 6311 358 6669 14.31 4.37 12.75 
CSIROt 17568 2030 19598 84 3 87 0.48 0.15 0.44 
PwCr 39947 7478 47425 5741 287 6028 14.37 3.84 12.71 
PwCt2 18435 545 18980 5366 67 5433 29.11 12.29 28.62 
PwCt3 63414 9171 72585 2592 116 2708 4.09 1.26 3.73 
Total 242154 40408 282562 36480 2410 38890 15.06 5.96 13.76 

Adequacy of random batches 
In this Section, inspections carried out for the CSIRO random batches are examined to see how 
representative they are in relation to the mix of Material and State in the full random sample provided 
to the inspection companies.  Table 4.6 below shows the number of dwellings in the three CSIRO 
random samples provided to the inspection companies, for each Material and State, the number of 
dwellings in each of these categories and the percentage conversion from the lists to inspections, for 
each of those categories for each of the three random samples.  Where there are less than 10 dwellings 
in the sample, the numbers are shown in italics and the percentage conversion is likely to vary widely.  
The three random samples were provided over a period of five months.  The last batch was generated 
in November so the number that has progressed to inspection is much smaller for this batch.   

For the first batch, the percentages are generally around 20%, with a slightly higher rate in Victoria 
and a lower rate in WA.  For the second batch, the picture is similar, except that all the percentages 
are a few points lower due to the fact that the companies have had the leads for a smaller period of 
time.  The third batch has percentages which are generally around 10% and are lower in WA the ACT 
and TAS. 

Overall, the percentages for Materials are very similar as would be expected since the take-up rate is 
probably not influence by Material. 

While the percentages, even for the first batch, are much lower than for the first inspection sheet, there 
are several reasons for this.  The main effect is likely to be the length of time between insulation being 
installed and contact being made.  This results in two factors that reduce the response rate − the first is 
that contact is being made by phone and, as people move (at a rate of about 10% per year), the 
connections are lost either through changed phone numbers or simply not living at the address 
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anymore; the second is that as time passes without any deleterious impact, people will be less inclined 
to agree to an inspection because they have less cause for concern. 

The relatively low response rates are likely to have an impact on the estimation of how many 
dwellings there are with each level of the various risk factors because those estimates are based on 
relatively small proportions of the total number of dwellings and there is the opportunity for selection 
bias.  On the other hand, estimating the effects of those risk factors, such as how safety risk changes 
with the number of downlights, is likely to be estimated quite accurately since any selective bias is 
likely to operate on both those dwellings with and those without downlights and hence provide a 
reasonable estimate of the impact of the factor.  Since it is more important for the latter to be 
accurately determined than the former, CSIRO is of the view that the sample size at this point 
(this data covers the period of data collection up to 31/01/2011) is adequate for the purpose. In 
particular, it is noted that the results (obtained later in this Report) using this data set (dated 31 
January 2011) are very similar to those obtained using an earlier version of the second inspection 
sheet (dated 8 December 2010), both in terms of the estimated effects of risk factors and in terms of 
estimated numbers of dwellings in different categories. 

Table 4.6: Percentage inspected for each CSIRO random batch, 31/01/2011 

Batch Inspected NSW QLD SA VIC WA ACT TAS NT 
1 Cellulose 71 129 18 83 7 1 0 0 
 Glasswool 2309 789 105 1265 94 31 85 7 
 Other 249 201 0 160 34 0 10 0 
2 Cellulose 129 219 1 119 29 5 4 0 
 Glasswool 3830 1338 188 2006 227 86 147 2 
 Other 576 262 16 270 43 2 10 0 
3 Cellulose 57 210 13 68 10 3 0 0 
 Glasswool 2610 1085 142 1423 95 11 38 0 
 Other 457 220 10 203 13 0 1 0 

Batch In sample NSW QLD SA VIC WA ACT TAS NT 
 Cellulose 330 728 87 274 44 1 0 0 
1 Glasswool 9949 3823 624 4438 911 91 517 55 
 Other 968 998 4 648 257 3 64 1 
 Cellulose 768 1545 12 572 190 6 60 2 
2 Glasswool 19246 6816 1122 9539 2172 329 1004 52 
 Other 2600 1483 107 1282 266 4 82 0 
 Cellulose 969 1889 151 699 211 28 3 0 
3 Glasswool 26664 10752 1455 12655 3130 170 1184 235 
 Other 3681 2514 78 1521 489 4 58 0 

Batch % inspected NSW QLD SA VIC WA ACT TAS NT 
1 Cellulose 21% 17% 20% 30% 15% 100%     
 Glasswool 23% 20% 16% 28% 10% 34% 16% 12% 
 Other 25% 20% 0% 24% 13% 0% 15% 0% 
2 Cellulose 16% 14% 8% 20% 15% 83% 6% 0% 
 Glasswool 19% 19% 16% 21% 10% 26% 14% 3% 
 Other 22% 17% 14% 21% 16% 50% 12%   
3 Cellulose 5% 11% 8% 9% 4% 10% 0%   
 Glasswool 9% 10% 9% 11% 3% 6% 3% 0% 
 Other 12% 8% 12% 13% 2% 0% 1%   
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Definitions of safety risk using the second form 
Two inspection companies, CSR and UGL, were engaged to undertake the inspection and rectification 
program using the second inspection form.  The main issue to be dealt with is the assignment of the 
different types of risk for each inspection.  Table 4.7 shows the allocation of these inspections for each 
company using Question 11.01 on the inspection form. The purpose here was to identify whether a 
dwelling passed the inspection directly (Pass), passed after some rectification was carried out (Pass-
after Rectifying) or failed.  Those that failed were classified in three ways − those which failed and 
required urgent attention (Fail-Urgent Rectify), those which failed due to reasons that were not related 
to the HIP installation (Fail - nonHIP),) and those which failed from HIP-related causes but which 
were neither urgent nor could they be rectified within the time constraints of the inspection and 
rectification program. There are several issues of concern here: 

• The answer here relates to the action taken or the action that needs to be taken as a result of the 
inspection. 

• Our requirement, on the other hand, is to determine whether there is a safety risk associated 
with the dwelling inspected and related to the HIP2 installation. 

• The allocation to these five categories is made by the inspector and is not determined 
necessarily by the answers to the earlier questions in the survey form. 

• The five categories do not line up with the five categories used for the first inspection form, so 
it will not be possible to make direct comparisons between the two. 

• There are significant discrepancies between the allocation to categories by the two inspection 
companies.  These differences are explored below. 

Consider first the results given by the two inspection companies overall as shown in Table 4.7. 

Table 4.7: Inspection results for each inspection company 

 
Fail-Major 

Rectify 
Fail -   

NonHIP 
Fail-Urgent 

Rectify Pass 
Pass-after 
Rectifying Total 

CSR 2977 7587 229 8777 1353 20923 
UGL 404 1560 186 10212 5605 17967 
Total 3381 9147 415 18989 6958 38890 

Overall, the patterns here are substantially different: 

• The Pass rates differ a lot (CSR 8777/20923=42%, UGL 10212/17967=57%), and this is very 
material-dependent with CSR passing many fewer Cellulose installations than UGL (CSR 
19%, UGL 51%),while the pass rates for other materials are more similar (CSR 45%, UGL 
58%), as shown in Table 4.8 below.   

• The percentages of "Urgent Rectify" are generally low, only 1% of the inspections for both 
companies.  However, it is substantially higher for Cellulose (5%) than for the other materials 
(0.6%). 

• The percentage of Major Rectify is much higher for CSR (14%) than UGL (2%) and this 
proportionate difference is maintained across materials. 

• CSR is undertaking relatively few "minor rectifications" (6%), whereas UGL does a lot 
(31%).  This implies that the two companies have a different basis on which to decide whether 
rectification is appropriate. It may partly account for why CSR has so many more in the Major 
Rectify category, but appears to be more strongly related to CSR classifying many more as 
Fail for nonHIP reasons (CSR 36%, UGL 9%).   
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Table 4.8: Inspection results for each Material and inspection company 

 Fail-MR Fail-NH Fail-UR Pass Pass-R Total 
Cellulose       
CSR 806 363 168 492 723 2552 
UGL 118 151 49 981 615 1914 
Glasswool       
CSR 1886 6428 51 7277 492 16134 
UGL 249 1244 117 7741 4174 13525 
Other       
CSR 285 796 10 1008 138 2237 
UGL 37 165 20 1490 816 2528 
Total       
CSR 2977 7587 229 8777 1353 20923 
UGL 404 1560 186 10212 5605 17967 

This creates major difficulties in determining a definition of safety risk that is consistent between the 
two inspection companies and between materials.  In formal terms, given that safety risk is implicitly 
the state of the dwelling when the inspection begins, the safety risk should be the sum of the first, 
third and fifth categories above, since these are the ones which identify a HIP-based failure.  This 
leads to a safety risk rate of 21.8% for CSR and 34.5% for UGL.  With this definition: 

• Those dwellings classified as Pass-R by UGL (and hence classified as a safety risk here) which 
are actually non-HIP failures will be mistakenly classified here as a safety risk.  There may be 
as many as 3000 of these but they cannot be identified.   

• There are strong differences in safety risk between materials - the safety risk for Cellulose is 
66% for CSR vs 41% for UGL, while for Glasswool and Other, the safety risk is 16% for CSR 
and 34% for UGL.  The high rate for UGL in this second set of figures is likely to be due to 
the misclassification of non-HIP failures into the HIP failures. 

The original intention was to follow the logic of the inspection form, as outlined in Table 10.1.  Table 
4.9 below shows the breakdown of Pass/Fail for each of the questions in Section 7 of the inspection 
form.  The inspection forms used by CSR and UGL differ slightly in that CSR use Pass/Fail and UGL 
use Yes/No, so care needs to be taken in classifying the answers.  "Pass" below indicates that no 
downlights were rectified for Question 7.3, and that no downlights were unsafe or inaccessible in 
Questions 7.4 and 7.5. 
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Table 4.9: Inspection results for key questions for each inspection company 

    CSR   UGL 
 Col Fail Pass Pass-R NA* Fail Pass Pass-R NA* 
Q7.2 No downlights OK 33         
Q7.3 No downlights rectified 34  20199 679 45  14683 3280 4 
Q7.4 No d/l unsafe or inaccess 35 2196 18700  27 374 17589  4 
Q7.5 No d/l unsafe - nonHIP 36 (7456) 13419  48 (870) 17093  4 
Q7.6 Elec appliances OK 37 1825 16901 2197  142 14523 3302  
Q7.7 Transformers OK 38 948 19773 202  107 17458 402  
Q7.8 Counts OK 39 203 20720 0  45 17922 0  
Q7.9 Elec hazard - HIP 40 41 20882 0  22 17945 0  
Q7.10 Elec hazard - nonHIP 41 139 20784 0  84 17883 0  
Q7.11 Loose insulation 42 3004 17893 26  313 17108 546  
Q7.12 Leftover packaging 43 11 20883 29  45 17425 497  
Q7.13 Excess insulation 44 125 20716 82  165 16967 835  
Q7.14 Pre-existing damage 45 282 20641   532 17435   

* NA = Missing value 

Some of these answers bear out earlier observations. CSR rectify downlights in relatively few cases 
(3%) compared to UGL (19%), whereas CSR identifies many more cases of downlights that are 
unsafe due to non-HIP related issues (34% vs 6%).  The other major difference is Q7.11 where CSR 
identify 15% of cases as having loose insulation, whereas UGL only find 5% and rectify a good 
proportion of them. 

In order to check against the allocation at Question 11, the logic outlined in Table 10.1 is followed 
with the following exceptions: 

• Question 7.5 will be ignored as it relates to a fire safety hazard that existed pre-HIP 

• Question 7.10 will be ignored as it relates to a fire safety hazard that existed pre-HIP  

• Question 7.11 will be ignored from the calculations in order to provide greater agreement 
between the companies. 

As a result of this calculation, 11826 cases (30%) are classified as having failed.  In terms of 
agreement with the classification in Table 4.7, there is agreement in 89% (34682 out of 38890) of 
cases, as shown in Table 4.10.  Disagreements here are shown in italics. 

Table 4.10: Logical definition of "Pass" against classification at Question 11.1 

Pass Fail-MR Fail-NH Fail-UR Pass Pass-R Total 
N 2580 2525 402 115 6204 11826 
Y 801 6622 13 18874 754 27064 

Total 3381 9147 415 18989 6958 38890 

The major difference between the two classifications is that there are 2525 cases where the logic 
above suggests that it is a failure under HIP2 but the inspectors have declared "Fail-NH".  This is a 
flaw in the inspection form in that a number of the questions (e.g. Questions 7.6, 7.7, 7.11, 7.12) do 
not specify whether the problem is pre-HIP or related to HIP, so that the formal logic fails to identify 
when these are actually pre-HIP failures and hence should be counted as "Pass" rather than "Fail".  
Because of this failure in the logic, the inspector's decision is taken as providing the appropriate 
category. 

Other quality issues 
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There are two other areas where a result needs to be identified.  For the first inspection form, "Other 
quality issues" were considered and these are captured here by the questions in Section 8 of the form.  
The logic of Table 10.1 can again be applied and this leads to a determination of a failure under this 
heading, provided the dwelling has not already been failed as a safety risk.   

A final definition of categories of failure 

These results, separated according to the batch, are shown in Table 4.11 where the decision is based 
on the inspector's response at Question 11.1.  While these percentages are much higher than those for 
the first inspection sheet, the relativities are still there - the Priority 1 inspections have the highest 
safety risk, followed by the targeted PwC inspections, followed by the various randomly chosen lists.  
Note that the inspections in which there is no insulation present have been excluded from this list. 

Table 4.11:  Results for the different batches, second inspection sheet 

Priority Compliant SafetyRisk %SR OtherQual NoNewIns Total 
0 4 8 57.14 2  0 14 
1 935 1011 36.18 848  0 2794 

C1 2412 1392 24.65 1844  0 5648 
C2 4396 2383 25.06 2730  0 9509 
C3 2997 1827 27.40 1845  0 6669 
CT 44 24 27.59 19  0 87 
PR 3251 1292 21.43 1485  0 6028 
PT2 1920 1840 33.87 1673  0 5433 
PT3 984 977 36.08 747  0 2708 
Total 16943 10754 27.65 11193 0 38890 

The difficulty that remains is shown in the following Table 4.12 which shows a breakdown according 
to material and inspection company.  CSR classify 67% of dwellings with Cellulose as a safety risk, 
with another 24% showing other quality problems (column labelled “OtherQual”) and only 10% being 
classified as compliant.  For other products, this drops enormously, and about 40% show as having a 
safety risk.  By contrast, UGL classify 41% of dwellings with Cellulose as a safety risk, and this drops 
to 34% for other materials. In this case "NoNewIns" means that the inspection found that there was no 
insulation actually installed under the program, despite a claim being made. 

Table 4.12: Results for different materials and inspection companies, second inspection sheet 

 Compliant SafetyRisk %SR OtherQual NoNewIns Total 
Cellulose       
CSR 244 1697 66.50 611 0 2552 
UGL 836 782 40.86 296 0 1914 
Glasswool          
CSR 9431 2429 15.06 4274 0 16134 
UGL 4145 4540 33.57 4840 0 13525 
Other          
CSR 1452 433 19.36 352 0 2237 
UGL 835 873 34.53 820 0 2528 

4.5 Combining the two sets of inspections 
There is great value in being able to combine the two sets of inspection results.  This requires that the 
results from the new inspection sheet be calibrated against those of the old inspection sheet.  The 
levels of safety risk assessed using the new inspection form are close to double those of the old form. 
In order to combine the two sets of inspections, the two sets of safety risk assessments need to be set 
against a common standard.  Since CSR and UGL interpret the form differently, the only realistic 
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approach is to convert the results for each inspection company using the second form back to the 
standard set by the first inspection form. 

This is done using those inspections for each of the two inspection forms which are not among the 
high priority (Priority=0 or 1) inspections identified earlier.  To simplify matters and because 
Glasswool and Other show similar effects, only two classes of material are considered here − 
Cellulose and non-Cellulose.  The following Table 4.13 shows the safety risk rates for each material 
and each inspection company for the two sets of random inspections.  In the second set of columns, 
these rates are converted to a log scale and the differences on that scale between the second and the 
first set of inspections for each of the two major material classes.  The last set of columns, show the 
rates converted to a logit scale and the differences on that scale between the first and second set of 
inspections.  The numbers in the last column provide the adjustments that can then be made to adjust 
the safety risk rate from the second set of forms back to the safety risk rate established using the first 
inspection sheet.  The adjustment in the last set of columns will be used where indicated in the text. 

Table 4.13: Results for different materials and inspection companies, random and targeted inspections only 

 
Safety 
Risk 

No. 
inspections %SR 

log 
(%SR) Diff 

logit 
(%SR) Diff 

Cellulose        
First inspections 734 4575 16.0 -1.830  -1.655  
Second inspections:        
   CSR 1696 2549 66.5 -0.407 +1.422 0.687 +2.342 
   UGL 664 1654 40.1 -0.913 +0.917 -0.399 +1.256 
Non-Cellulose        
First inspections 2455 19091 12.9 -2.051  -1.913  
Second inspections:        
   CSR 2848 18318 15.5 -1.861 +0.190 -1.692 +0.221 
   UGL 4527 13561 33.4 -1.097 +0.954 -0.691 +1.223 
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5 Analysis of fire service callout data 

 

 

5.1 General description 
The fire service callout data provides the dates on which fire service callouts took place.  The 
installation date is also known, so it is a relatively simple matter to look at the number of days (in 
some cases zero) between installation and the fire service callout.  Interest is in the rate of occurrence 
of fire service callouts and how it depends on the time since installation.  This Section provides a 
simplified approach which provides a good idea of the rate of occurrence and how it changes over 
time. A more formal analysis is provided in Appendix 10.4. 

There is a general issue with data of this type − the fire service callout data has callouts up to and 
including 31 January 2011.  However, due to reporting delays, there may be some events that took 
place prior to that date which have not yet made it onto this database.  Should there be any such 
callouts, it may lead to some increase in the estimates, particularly those for the longer times since 
installation. 

There are 156 fire service callouts between installation and 31 January 2011.  A broad summary of 
the fire service callout data is as follows: 

• During the first 40 days post-installation, there were 86 fire service callouts due to 
insulation-related causes on the Departmental database, corresponding to 7.8 fire callouts 
per 100,000 dwellings among the houses insulated under HIP Phase 2. 

• From the smooth curves the estimated rate of fire callouts in HIP2 dwellings at the end of 
March 2011 is about 2.5 per 100,000 per year.  The curve and the data show that the rate is 
still trending downwards from that figure.  An approximate 95% confidence interval for this 
is difficult to provide, but the current rate is likely to be in the range (1.5, 3.5). 

• There may also be a small number of fire callouts not reported to the Department by the 
closing date of 31 January 2011 and these may (if they exist) increase the estimate. 

• Data for 2007-10 suggests that 'insulation-related fires leading to fire services callouts' in 
dwellings with insulation prior to HIP Phase 2 occur at the rate of about 2.5 per 100,000 
dwellings per year.  If this is restricted to those insulated for 12 months or more, it is 
estimated that this rate would reduce to about 2.4 per 100,000 dwellings per year.  It is 
likely that the true figure is in the range (2.1, 2.7). 

More details are given in Appendix 10.4 where the impact of Material, State and other factors on 
the rate of fire service callouts is also considered. 
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5.2 The rate at which fire service callouts occur 
Two presentations are provided here to show how the rate of fire service callouts changes over time.  
In the first, the rate of fire service callouts is determined for each month since the commencement of 
HIP Phase 2.  In the second, the rate of fire service callouts is determined in relation to the length of 
time since installation. 

For the first of these, the number fire service callouts is determined for each month since the start of 
the program and divided by the number of dwellings which had insulation installed at that time 
(column labelled “Number at risk”).  These values are shown in Table 5.1.  The ratio represents the 
proportion of dwellings having a fire service callout each month.  Multiplying by 12 and then by 
100,000 converts this to the annualised rate of 'per 100,000 dwellings per year'. 

Table 5.1: Number of fire service callouts and rate of fire service callouts, for each month. 

Month 

Number of 
fire service 

callouts 
Number at 

risk 

Rate of fire 
service 
callouts 

(/100,000/yr) 
Jul 09 1 39633 30.278 
Aug 09 8 133994 71.645 
Sep 09 5 258514 23.210 
Oct 09 20 421897 56.886 
Nov 09 21 615826 40.921 
Dec 09 14 781066 21.509 
Jan 10 16 917342 20.930 
Feb 10 18 1048344 20.604 
Mar 10 12 1108055 12.996 
Apr 10 4 1108144 4.332 
May 10 13 1108149 14.078 
Jun 10 8 1108151 8.663 
Jul 10 7 1108151 7.580 
Aug 10 2 1108151 2.166 
Sep 10 1 1108151 1.083 
Oct 10 3 1108151 3.249 
Nov 10 2 1108151 2.166 
Dec 10 0 1108151 0.000 
Jan 11 1 1108151 1.083 

It can be seen that the number of fire callouts rises quite rapidly, reaching a peak in November, and 
then falls off quite rapidly.  At the early stages there are many less dwellings with insulation, so at 
least some of this increase is attributable to the fact that there are more dwellings with insulation.  A 
more accurate presentation is then to consider the rate, presented here as a rate per 100,000 per year.  
(Dividing this by 12 gives the rate per 100,000 per month.)  These rates are plotted in Figure 5.1, 
together with 95% confidence bands for the rate at each point.  The rate now appears to fall from an 
initially high rate of about 50 per 100,000 per year down to a rate which is in the region of 1-3 per 
100,000 per year.  For example, the last 6 months has 9 fire callouts and converts to a rate of 1.63 per 
100,000 per year.  However, if one extra month is taken (July 2010), the number of fire callouts 
increases to 16 and the average rate through the 7 months is 2.48.  These lines are shown in Figure 
5.1.  The 6-month value is likely to be closer to the current rate than the 7-month value, since the 7-
month summary does not intersect the confidence band for July 2010, but the reality is that the 
summary figure is based on small numbers and would change markedly if there were even a few fire 
callouts in the next month or if some fire callouts were identified that had already happened but not 
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made their way to the database.  A 95% confidence interval for the rate over the last 6 months is (0.83, 
3.15) per 100,000 per year. 

 
Figure 5.1: Rate of fire service callouts for each month. Horizontal lines give the average fire callout rate for the last 6 

months (red line) and the last 7 months (blue line). 

The second approach acknowledges the fact that the fire callout rate changes, not so much because the 
month changes (for example, it is not a seasonal effect) but because of the duration of time since 
installation.  For each fire service callout, the number of days since installation is calculated.  In order 
to consider the rate at which fire service callouts occur at that number of days since installation, the 
number of dwellings 'at risk' at that number of days since installation needs to be known.  So, for a 
given number of days since installation, the following information is available:  

• how many events occurred,  

• how many dwellings were 'at risk' on that day, and hence  

• the ratio of these which is the rate at which events occurred on that day.   

The ratio is multiplied by 100,000 and 365 in order to convert to the rate "per hundred thousand per 
year" to provide consistency with other data presented in this Report. 

The total number of dwellings is 1,108,151.  The number of dwellings at risk a given number of days 
since installation is reduced from this by two circumstances − the number of dwellings which have 
experienced a fire service callout (and hence are assumed to be removed from the population) and the 
number of dwellings which were simply not observed for that length of time.  For example, a dwelling 
with an installation date in February 2010 which is observed till the end of February 2011 (when the 
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data set stops) is only observed for about 365 days since installation and hence is not part of the at risk 
population beyond that length of time. 

The following Table 5.2 illustrates this.  The number of days since installation is arbitrarily divided 
into a number of categories as shown.  These are chosen to provide a reasonable number of fire 
service callouts in each category, but not too many.  In each interval, the number of dwellings 'at risk' 
is shown at the beginning of the interval and it is assumed (a close approximation) that the number at 
risk through the interval is half the average of the number at the beginning and the number at the end 
of that interval.  Appendix 10.4 does this more precisely.  It can be seen that initially the number at 
risk simply reduces at each interval by the number of fire service callouts, since at 28 February 2011, 
most dwellings have been observed for a full 12 months.  Beyond that time, the number at risk also 
reduces because some dwellings are no longer in the set (i.e. they have not been observed for that long 
since installation).   

Table 5.2: Number of fire service callouts and rate of fire service callouts, as a function of time since installation. 

Days 
since 

installation Midpoint 

Number of 
days in 
interval 

Number of 
fire service 

callouts 
Number at 

risk 
0 0 1 14 1108151 
1 1 1 16 1108137 
2 2 1 10 1108121 
3 3 1 10 1108111 
4 4 1 5 1108101 

5-6 5 2 4 1108096 
7-8 7 2 7 1108092 
9-10 9 2 1 1108085 
11-15 13 5 5 1108084 
16-20 18 5 2 1108079 
21-30 25 10 4 1108077 
31-40 35 10 8 1108073 
41-50 45 10 5 1108065 

51-100 75 50 18 1108060 
101-150 125 50 11 1108042 
151-200 175 50 10 1108031 
201-250 225 50 9 1108021 
251-300 275 50 8 1108012 
301-350 325 50 6 1107993 
351-400 375 50 1 1072620 
401-450 425 50 1 838660 
451-600 525 150 1 562308 

0-40   86 45,431,238 

0-365   153 404,343,275 
366-   3 96,841,503 

Figure 5.2 shows a plot of annualised rates against time since installation. The fire callout rate is 
determined as follows: 

• The ratio of the number of fire service callouts to the number at risk in each interval gives the 
proportion of dwellings that had a fire call out in that interval. 

• Since this is over a number days (the third column in Table 5.2), this proportion needs to be 
divided by the number of days in the interval to produce a 'per day' figure. 
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• Multiplying by 100,000 and then by 365 days in the year gives the rate in its usual standard 
form of a rate per 100,000 dwellings per year. 

 
Figure 5.2: Rate of fire service callouts against number of days since installation 

The rate is initially high but falls steeply to about 40 days from installation, and then falls more 
slowly.  Up to Day 40, there are 86 fire callouts, equivalent to 7.76 fire callouts per 100,000 dwellings 
during this period.  After that time, the rate continues to fall away as the time since installation 
increases.  This plot also shows 95% confidence intervals for the rate of occurrence in each interval.  
In order to estimate the rate of fire callouts at a given time since installation, it is necessary to fit a 
curve to the data.  A variety of curves which start high and decay away to a horizontal line were 
considered and the one shown here in Figure 5.2 provides a good fit to the data (Chi square = 33.4 on 
18 degrees of freedom: 

log(Rate) = a + b×exp(−c×t d )  , 
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where t=Days since installation, and a,b,c,d are parameters which are estimated by finding the best fit 
to the data.  The curve fits the data well, as evidenced by the fact that the confidence limits for all 
points overlap the fitted curves.  The fitted curve flattens off to a value of 1.11 per 100,000 per year. 

The vertical line at 12 months shows that the rate 12 months after installation is estimated as: 

3.05 per 100,000 per year (horizontal red line), 95% confidence interval: (2.32, 4.00), 

a value that is continuing to fall as time goes on.   

At the end of March 2011, HIP Phase 2 dwellings have had their installation in place between 13 and 
21 months.  An appropriate estimate of the current rate is a weighted average of the estimated rates 
based on the length of time since installation.  The following Table 5.3 shows the number of dwellings 
with insulation installed each month from July 2009 to February 2010, the number of completed 
months they have had their insulation at 31/3/11, and the estimated fire callout rate at 31/3/11 for each 
set of dwellings.  The final column provides the weighted average taking account of the time since 
installation. 

Table 5.3: Number of dwellings insulated each month, with current estimated fire callout rates. 

 Jul Aug Sep Oct Nov Dec Jan Feb Total 
Completed 
months 20 19 18 17 16 15 14 13  
Number 
insulated 79265 109457 139583 187183 200676 129803 142750 119434 1108151 
Estimated rate 
at 31/3/11 2.240 2.299 2.365 2.438 2.520 2.612 2.717 2.836 2.515 

Thus, the estimated rate of fire callouts in HIP Phase 2 dwellings at the end of March 2011 is 
2.52 per 100,000 dwellings per year. 

The following overall summary can then be made: 

• Through the first 40 days after installation, there are 86 fire service callouts among the 1.1 
million dwellings insulated under the scheme or 7.8 per hundred thousand dwellings, 
corresponding to one in every 13,000 dwellings. 

• From the smooth curve, the estimated rate of fire callouts in HIP2 dwellings at the end of 
March 2011 is 2.52 per 100,000 per year.  The curve and the data show that the rate is still 
trending downwards from that figure.  An approximate 95% confidence interval for this is 
difficult to provide, but the rate is likely to be in the range (1.50, 3.50). 

• There may be some fire service callouts prior to 31 January 2011 (the cutoff date used here) 
that have not yet been included in the database, and the rates quoted here, particularly the later 
ones based on fewer events, would increase if such events are found to exist.   

Comparison with other published rates 
It is useful to compare this with the rates of fires in houses, taken from the fire authorities.  Table 5.4 
is drawn from a report (Report on Government Services (2010), Chapter 9, Table 9A4) and shows that 
fires reported to the fire service organisations run at about 100 per 100,000 dwellings per year, with 
significant variation between states.   
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Table 5.4: Accidental residential structure fires reported to fire service organisations per 100 000 dwellings per year 

 NSW QLD SA VIC WA ACT TAS NT Total 
2004/05 123.6 57.7 62.6 134.1 72.6 86.4 169.5 26.0 103.2 
2005/06 129.2 64.5 49.7 105.3 64.3 105.9 165.1 51.0 97.6 
2006/07 119.9 61.9 46.6 139.8 69.7 105.9 158.6 48.7 102.6 
2007/08 124.3 64.5 70.1 141.1 68.3 72.1 137.3 65.2 105.5 
2008/09 119.1 59.6 70.1 138.7 74.7 98.6 169.5 52.7 103.9 

Our interest is specifically in fire callouts which are insulation-related and occur in dwellings with 
roof insulation.  To make an accurate comparison with the HIP data, two numbers are required: 

• the number of fire service callouts each year that are insulated-related, in particular where that 
relates to roof/ceiling insulation, and 

• the number of dwellings with roof/ceiling insulation. 

The ratio of these two will give the rate of insulation-related fire service callouts in pre-HIP dwellings 
with roof/ceiling insulation. 

It has been estimated3 that there were about 80 – 85 cases of insulation-related house fires each year in 
Australia prior to HIP.  This figure has been quoted in a number of places but an original source has 
not been identified.   

An alternative approach is provided here which does not rely on the unsubstantiated 80-85 figure.  
Recent data received from AFAC4 (10 February 2011) has been examined to classify the fire callouts 
into categories.  This is a difficult process as the text fields describing the fire incident often do not 
carry sufficient information to classify with certainty.  Table 5.5 shows the classification from March 
2007 to December 2010, a total of 46 months, where the fire callouts provided have been classified as 
follows: 

• Non-HIP2: 

o Insulation-related 

o Insulation-related but recently installed (to qualify, the fire report needs to mention that 
the insulation was newly installed, i.e. presumably in the previous few days) 

o Insulation-related but some recent human activity (e.g. plumber or electrician in roof) 

o Insulation related, but some recent non-human activity (e.g. electrical fault) 

o Cause not clear 

• HIP2: 

o Insulation-related 

o Cause not clear 

• Not counted as insulation-related (e.g. multiple reporting, burglary, suspicious activity) 

• Fire incident due to other causes, not in roof cavity  

                                                 
3
 Hon. G. Combet, Minister assisting the Minister for Climate Change and Energy Efficiency, 

House of Representatives Hansard, 10 March 2010, p. 2153, http://www.aph.gov.au/hansard/reps/dailys/dr100310.pdf  

 
4
 AFAC (Australasian Fire and Emergency Services Authorities Council) data received as spreadsheet 

AFAC_Consolidated_Insulation_Fire_Data_Collection_National_Collation with DCCEE_10Feb11.xls on 14/02/2011. 
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Table 5.5: Classification of fire callout according to whether insulation-related 

Month 
Ins-
Rel Recent Human 

Non 
human Unsure HIP2 

Unsure 
HIP2 

Not 
callout 

Not 
ins Total Count HIP 

1 8 3 2 0 0   1 6 20 13  
2 9 1 0 0 0   0 2 12 10  
3 4 1 1 2 1   0 3 12 8.5  
4 8 1 1 2 1   0 9 22 12.5  
5 6 3 3 4 1   0 8 25 16.5  
6 4 0 1 2 3   1 3 14 8.5  
7 2 0 2 3 5   2 5 19 9.5  
8 6 0 5 0 5   0 5 21 13.5  
9 8 0 3 3 3   0 4 21 15.5  

10 6 0 2 5 3   1 8 25 14.5  
11 2 0 0 2 2   1 3 10 5  
12 4 1 3 1 3   1 4 17 10.5  
13 6 0 0 3 3   0 7 19 10.5  
14 7 0 1 2 2   0 4 16 11  
15 1 0 0 2 4   0 4 11 5  
16 2 0 0 0 3   0 5 10 3.5  
17 5 0 1 1 2   1 4 14 8  
18 8 0 0 4 5   0 8 25 14.5  
19 2 0 2 5 1   0 2 12 9.5  
20 2 0 1 2 1   0 8 14 5.5  
21 0 0 1 1 1   1 5 9 2.5  
22 9 0 2 2 1   0 9 23 13.5  
23 4 0 4 1 2   0 7 18 10  
24 6 0 1 1 1   0 4 13 8.5  
25 5 0 1 1 1   0 9 17 7.5  
26 2 0 0 0 0   0 6 8 2  
27 8 0 0 4 1   0 6 19 12.5  
28 3 1 0 1 2   0 11 18 6  
29 1 1 3 1 1 0 1 0 8 16 6.5 0.5 
30 8 0 2 1 3 7 3 1 3 28 12.5 8.5 
31 4 0 2 2 4 5 2 3 9 31 10 6 
32 6 0 2 0 2 18 10 2 7 47 9 23 
33 7 0 5 1 1 20 5 3 7 49 13.5 22.5 
34 3 0 3 1 1 14 4 2 9 37 7.5 16 
35 6 0 4 0 4 13 4 3 5 39 12 15 
36 4 0 1 0 1 15 3 3 8 35 5.5 16.5 
37 2 0 1 0 1 12 5 7 12 40 3.5 14.5 
38 1 1 1 0 2 3 7 6 10 31 4 6.5 
39 3 0 3 0 4 11 1 0 4 26 8 11.5 
40 3 0 3 0 4 3 2 4 10 29 8 4 
41 5 0 2 0 3 4 3 1 14 32 8.5 5.5 
42 10 0 2 0 1 2 1 1 8 25 12.5 2.5 
43 3 0 0 2 3 1 2 0 10 21 6.5 2 
44 4 0 1 1 1 3 2 1 8 21 6.5 4 
45 8 0 1 0 1 2 0 2 6 20 9.5 2 
46 4 0 1 1 3 0 3 1 4 17 7.5 1.5 

 219 13 74 64 97 133 58 49 301 1008 418.5 162 
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In order to determine the non-HIP2 rate, the decision here was to count all fire callouts in the first four 
categories (367) and then to include 50% of the 97 in the "Not sure" category.  This is given as the 
second last column.  As a result, there are 418.5 fire callouts in 46 months, or an average of 109 fire 
callouts per year, but in fact it could be anywhere between 96 and 122 per year, depending on the 
allocation of the 'Unsure' callouts.  This may be compared with the 80-85 figure quoted earlier. 
CSIRO's view is that this is a more robust and reliable measure, as it is firmly based on data and refers 
to the two years immediately prior to the introduction of the HIP scheme. 

The following Table 5.6, reproduced from the ABS report cited below, shows that, by March 2008, 
there were approximately 4.3M dwellings in Australia with roof/ceiling insulation. 

Table 5.6: Dwellings ('000) with insulation, March 2008, from ABS Report5. 

 NSW QLD SA VIC WA ACT TAS NT Total 
Roof/ceiling 1232.8 623.8 420.4 1289.1 480.7 81.4 122.5 22.8 4273.5 
Walls 423.2 152.2 137.1 506.3 38.6 36.3 40.0 4.4 1338.1 
Floor 19.0 2.8 − 16.7 − 3.6 6.2 − 49.7 
Other/Unsure 0.3 2.2 − − − 0.7 0.6 − 9.4 

Some cells nil or rounded to zero 

On this basis, the rate of insulation-related fires in dwellings pre-HIP would be estimated at between 
96/4,300,000 and 122/4,300,000 with a mid-range estimate of 109/4,300,000 or approximately 2.54 
per 100,000 per year.   

For the HIP Phase 2 data, fire callouts that occur early after installation are excluded from the 
calculation of the "current rate" of 2.50 per 100,000 per year.   It might be argued that this artificially 
lowers the HIP Phase 2 rate relative to the pre-HIP rate where no such adjustment has been made.   

All HIP Phase 2 dwellings are now past 12 months since installation and it is appropriate to quote a 
rate that applies to each of those dwellings now.  In a similar way, the pre-HIP rate should also, if 
possible, be adjusted to take out the impact of early failures, so that the comparison is more like with 
like.  There are two possible ways to do this: 

• The fire incident data from AFAC does not have reliable information about how many of the 
fire callouts occur within 12 months of installation, but 13 out of 418.5 incidents are tagged as 
'recent installations' (these are generally in the first few days rather than over the whole first 
year).  Since the fire reports were not required or even requested to mention this, it is likely 
that this number has significant under-reporting.  It is estimated6 that the total retrofitted 
insulations in Australia were around 65,000 – 70,000 homes annually prior to HIP.  There are 
then 13 fire callouts in 70,000 new installations, and 405 fire callouts in the 4,230,000 older 
installations.  This would suggest that the rate in the new installations is about twice the older 
ones (i.e. 4.8 per 100,000 per year as opposed to 2.5 per 100,000 per year).  This is likely to be 
much lower than the true ratio due to the under-reporting mentioned. 

                                                 
5
 ABS Environmental Issues, Energy Use and Conservation, March 2008, Cat. 4602.0.55.001, Table 2.14,  

http://www.ausstats.abs.gov.au/Ausstats/subscriber.nsf/0/C70521268BC1B3D4CA25750E001131EF/$File/4602055001_

mar%202008.pdf 

 
6
 Submission 18 by the Insulation Council of Australia and New Zealand (ICANZ) to Senate Standing Committee on 

Environment, Communications and the Arts Inquiry into the Energy Efficient Homes Package, Friday, 18 December 2009, 

p. 11,  http://www.aph.gov.au/senate/committee/eca_ctte/eehp/submissions.htm 
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• For the HIP Phase 2 dwellings, the average rate for the HIP dwellings for the first 12 months 
can be calculated at 13.8 per 100,000 per year (see Table 5.2).  This implies that the first year 
has a rate about 13.8/2.5 = 5.5 times that of subsequent years.  

The second of these results is likely to be more reliable, as the first relies on a relatively unreliable 
assessment of whether the insulation involved is recently installed (for example, there was no 
requirement for the fire services to comment on this).  If HIP Phase 2 ratio of 5.5 is assumed to apply 
to the pre-HIP dwellings, the background rate for the pre-HIP dwellings after the first year can be 
determined as follows. The rate of fire callouts would be elevated by a factor of 5.5 for the 70,000 
installed in the first year and then revert to a background rate for all the others installed in the previous 
(approximately) 50 years.  Using the estimate of 4.3M dwellings here, a simple sum then shows that 
the background rate after the first year needs to be 2.37in order to achieve the long term average of 
2.54:   

{(5.5×2.37 × 70,000) + (2.37 × 4,230,000)}/4,300,000  =  2.54 

That is, if the elevated rate through the first year for the pre-HIP data shows a similarly inflated rate in 
the first year after installation, the overall observed rate would be inflated by about 7% over the.   

This would correct the background rate for the pre-HIP data "12 months after installation" 
back to about 2.37 per 100,000 per year.  There is considerable uncertainty in this figure due to the 
fact that 25% of the cases cannot be accurately classified on the basis of the fire reports.  It is likely 
that the true figure is in the range (2.14, 2.68). 
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6 The inspection data 

 

For both sets of inspection data, there are concerns about selection bias, due to (i) low response 
rates (about 40-50% for the first inspection sheet and rarely reaching 25% for categories for the 
second form) and (ii) differential response rates (such as the low non-Metro response rate for the 
second form).  This implies that some of the conclusions drawn from the inspection data may not 
be reliable indicators of what is in the full HIP database. 

For inspection data using the first form: 

• For Urgent cases from the Centrelink hotline and some other referrals (Priority=0), the 
safety risk rate is 31%. Targeted inspections have a safety risk rate of 18%, while random 
inspections, have a rate of 8.8%.   

• Installations with Cellulose have a safety risk rate which is higher overall (about 1.2 times) 
than Glasswool and about 1.7 times Other (generally Polyester) materials.  Further the 
safety risk rate is higher in Victoria (about 1.6 times) and the ACT (about 2.5 times) 
relative to the other states.  The rate of fire incidents shows these same effects but with 
larger multipliers. 

• Installations which have previous insulation present have a safety risk approximately 2.5 
times those without previous insulation. Since previous insulation is strongly aligned with 
States, this explains about half the differences between States. 

• Data on ceiling fixtures was collected by phone for a subset of these dwellings.  Relative to 
the safety risk rate when there are no downlights, safety risk rates increase by a factor of 2 
and 3 when there are 1-5 and 6-10 downlights present, respectively.  The presence of 
exhaust fans increase safety risk by a factor of 1.1 and heatlamps increase it by a factor of 
1.5. 

For inspection data using the second inspection form: 

• The conversion rate to actual inspections is much lower than previously - around 25-30% 
for Metro instead of 40%, and about 12% for non-Metro cases.   

• Despite using essentially the same form, there are strong differences in interpretation by the 
two inspection companies and, indeed, even within the same inspection company in 
different States, with the result that the levels of safety risk assessed differ widely between 
inspection companies, particularly in relation to Material. This implies that it will not be 
possible to use this data to infer overall safety risk rates. 

• There is greater consistency between inspection companies in relation to the impact of 
some of the other risk factors; for example, the safety risk increases when previous 
insulation is present, but the increase is a factor of 1.4 for CSR and 1.1 for UGL.  As the 
number of Downlights increases, the safety risk essentially doubles by the time there are 
11-20 downlights present, relative to dwellings with no downlights.  Increases in safety risk 
by a factor of about 1.3 occur when Exhaust fans are present or when Heatlamps are 
present. 

• For Flues, the overall increase in safety risk due to the presence of flues is about a factor of 
1.2, but the increase is a factor of almost 1.5 for CSR and 1.1 for UGL. 
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6.1 General issues 
Note that the first set of inspection data was not collected with a view to undertaking a detailed 
analysis.  The second set of inspection data (December 2010) using the new inspection  form was 
more carefully constructed but there are still some issues in defining what is a 'safety risk' in relation 
to the standards guiding the HIP program. 

The data sets themselves have a number of issues concerned with selection bias since (i) they are a 
mixture of random, targeted and self-selected data and (ii) the response rate among the randomly 
chosen inspection lists is low, generally about 40% in the first inspection program and about 20% in 
the second inspection program.  Not all of these problems can be removed through analysis so 
conclusions should be regarded with care. 

For the analysis to be effective, there are some specific conditions that need to be met, if not fully then 
at least to a good approximation: 

• The data on which the analysis is based needs to be a representative sample of the whole. 

• The data on which the analysis is based needs to be sufficient to enable accurate estimate of 
the effects of the various factors. 

• The factors that are most important in determining safety risk need to be available. 

For the first inspection data, the data can be restricted to a subset for which the data is suitable.   

• Priority=3 is described as  'random' sampling, although the details of this have not been 
provided.  However, the response rate (i.e. the proportion of the intended sample which is 
converted to a completed inspection) is around 40% and that is too low for the resulting data to 
be considered 'random' since there are many factors that contribute to the non-response and 
many of them could be related in some way to the safety risk rate. 

• Priority=2, by the definition used here, consists of the targeted inspections where PwC have 
supposedly taken a random sample of the installations performed by particular companies or, 
in many cases, particular installers, identified by the fact that they have either a fire incident or 
an urgent request from the call centre.  While these are not random choices of companies or 
installers, they do provide a valid estimate of the safety risk rate for the companies or installers 
so selected.  Again, though, the response rates of about 40% are too low for the estimates to be 
considered reliable. 

• Priority 0 and Priority 1, being self-selected by the fact that householders have called to ask for 
advice or inspection, will necessarily be biased towards a higher safety risk rate, as is in fact 
observed in the data.  These cannot be used within the model but they can be used to establish 
a boundary value. 

For the second set of inspection data (January 2011), the data consists of four main categories: 

• Priority 0 and Priority 1, defined essentially as for the first data set. 

• CSIRO random sample, in two separate batches, chosen randomly from a randomly chosen 
subset of the companies. 

• PwC random sample, chosen completely at random from the full list, subject to not having 
been chosen before. 

• CSIRO targeted, which are the Cellulose installations identified here in Section 10.7. 
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• PwC targeted, chosen using the PwC profiling tool. 

The full analysis is shown in Appendices 10.5-10.7.  In this Section, an overview based on tabulations 
is provided. 

6.2 First set of inspection data 
Inspection rate 
The rate at which "leads" are converted to inspections is about 40% overall, as shown in Table 6.1.  
However, it is generally higher than this, around 50%, only dropping significantly for the most recent 
batches which had not yet been fully completed. 

Table 6.1: Inspection rate, first inspections 

Batch P0 P1 RBH SCL SPE 1 2 3 4 5  
Inspected 2385 2416 348 114 132 898 857 874 829 865  
Leads 7149 5034 500 279 224 1803 1641 1684 1690 1687  
% Insp 33.36 47.99 69.60 40.86 58.93 49.81 52.22 51.90 49.05 51.27  
Batch 6 7 8 9 10 11 12 13 14 15  
Inspected 849 721 660 751 493 601 568 616 596 515  
Leads 1708 1550 1529 1653 1069 1277 1277 1273 1260 1212  
% Insp 49.71 46.52 43.17 45.43 46.12 47.06 44.48 48.39 47.30 42.49  
Batch 16 17 18 19 20 21 22 23 24 Other Total 
Inspected 667 868 150 954 3528 689 5642 435 5 35 29061 
Leads 1498 1992 300 2076 7872 1497 14952 2018 3998 200 71902 
% Insp 44.53 43.57 50.00 45.95 44.82 46.03 37.73 21.56 0.13 17.50 40.42 

 

Safety risk and Priority 
The safety risk rate for each of the four Priority levels is shown in Table 6.2. The revised definition of 
Priority attempts to separate the random (P3) from the targeted inspections (P2).  Basically, targeted 
inspections are largely inspections of dwellings where the company has experienced a fire incident or 
were referred as an Urgent inspection request. This shows that the safety risk rate in the random 
selections is about 8.6%, but this rises to 18% for the targeted cases where companies considered to 
have a higher risk are specifically targeted.  The highest group at 31% are the Urgent cases from 
Departmental sources, while the non-Urgent inspections are around 14%. 

For future tabulations, only the random and targeted groups (Pr=2,3) will be used. 

Table 6.2: Safety risk rate for each Priority, first inspection sheet 

Priority  
 0 1 2 3 Total 

Safety risk 745 409 2212 977 4343 
Inspected 2385 3010 12301 11365 29061 
Percent 31.24 13.59 17.98 8.60 14.94 

Effect of State and Material 
The comparisons here are complicated by the fact that many of inspections have been specifically 
targeted at areas where there are known to be problems − urgent referrals from the hotline and 
inspections related to companies with a fire incident. A risk factor which led to more urgent referrals 
or was more strongly associated with fire incidents would then be over-represented in the inspections.  
The following Table 6.3 shows for each of the three main categories of Material, the proportion of 
dwellings inspected.  It shows an overrepresentation of Cellulose relative to the other materials.  This 
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suggests that either the random or the targeted inspections are not representative.  There are several 
possible explanations including: 

• targeted inspections have concentrated on companies which have experienced a fire incident 
and, as seen in the previous Section, Cellulose is over-represented among those companies, 

• Cellulose is more commonly used by the larger companies and inspections over-represent the 
larger companies. 

Table 6.3:Percent of dwellings inspected for each Material, first inspection sheet 

 Cellulose Glasswool Other Total 
Inspected 4575 16285 2806 23666 
Dwellings 116286 862340 129526 1108151 
Percent inspected 3.93 1.89 2.17 2.14 

 

In terms of the safety risk, Table 6.4 shows the safety risk rate for each of the Material classes for each 
of the States, where some of the cells have small numbers or are even zero.  This table includes all 
29,061 completed inspections and hence covers all levels of Priority. 

Table 6.4: Safety risk rate for Material and State, first inspection sheet 

 NSW QLD SA VIC WA ACT TAS NT Total 
Cellulose          
Safety Risk 78 368 52 223 13 0 0 0 734 
Inspected 614 2501 302 1089 63 6 0 0 4575 
%SR 12.70 14.71 17.22 20.48 20.63 0.00   16.04 
Glasswool          
Safety Risk 837 302 84 870 45 53 3 0 2194 
Inspected 7081 3308 774 4329 496 168 128 0 16284 
%SR 11.82 9.13 10.85 20.10 9.07 31.55 2.34  13.47 
Other          
Safety Risk 82 91 4 81 2 0 1 0 261 
Inspected 996 1062 60 542 80 8 58 0 2806 
%SR 8.23 8.57 6.67 14.94 2.50 0.00 1.72  9.30 

The clear indication here is that the safety risk rates in Victoria and ACT are about double that in 
NSW.  Both of these are highly significant.   

Cellulose has a significantly higher safety risk rate (about 1.2 times higher) than Glasswool and Other 
(mainly Polyester)(about 1.7 times).  This is supported by findings presented in Appendix 10.4 for the 
fire callout data, where the ratios in terms of fire callouts is also much higher.  This indicates that 
there is a multiplying effect whereby, for the same safety risk, Cellulose is more likely to convert to a 
callout. 

Effect of previous Material 
The first inspection sheet identified whether there was previous insulation in the roof.  The following 
Table 6.5 shows the impact of the previous insulation material.  For each of the materials used in 
HIP2, the safety risk is more than double when there is previous insulation present.  Overall, the safety 
risk odds increase by a factor 2.75.  This is supported by a more formal analysis later in this Report 
(Appendix 10.4) where, after allowing for differences between Material and State, previous insulation 
implies an increase in the safety risk rate of 2.53. 



  Page 43 of 112 

CSIRO Mathematics, Informatics and Statistics              31/03/2011 

Table 6.5: Safety risk rate for Material and previous Material, first inspection sheet 

New Prior insulation  
insulation None Some Total 

Cellulose    
Safety Risk 434 300 734 
Inspected 3471 1104 4475 
%SR 12.5 27.2 16.4 
Glasswool      
Safety Risk 1075 1119 2194 
Inspected 11363 4921 16284 
%SR 9.5 22.7 13.5 
Other      
Safety Risk 169 92 261 
Inspected 2248 558 2906 
%SR 7.5 16.5 9.0 
Total      
Safety Risk 1678 1511 3189 
Inspected 17082 6583 23665 
%SR 9.8 23.0 13.5 

Effect of Downlights etc. 
The first inspection sheet did not provide any information about downlights, etc.  As a way of 
extending the dataset available, the Department contracted Datacom to undertake a phone survey of a 
portion of those dwellings inspected using the first survey form.  CSIRO provided the Department 
with a list of the 11,365 dwellings which were classified (see Table 6.2 above) as "random 
inspections" and a report by Datacom on these was provided together with a datafile containing the 
responses. (One dwelling was listed twice, so that Datacom reported on 11,366 dwellings) 

Of the 11,365 contacts provided, Datacom succeeded in obtaining the required information for 6,306 
dwellings (55%), while a further 32% declined to be involved and 13% were not contactable. 

Overall, the safety risk among dwellings in the 'random' class was 8.60%; for the 6,306 dwellings 
sampled here, it is 9.15%.  Of particular interest is the way in which safety risk varies according to the 
number of downlights, exhaust fans, lamps and flues.  The relationship with Material and Downlights 
is shown in the following Table 6.6. 

Table 6.6: Safety risk rate for Material and number of Downlights, random inspections, first inspection sheet 

Number of Downlights 0 1-5 6-10 11-20 21- 
Cellulose Safety Risk 25 22 14 10 2 

 Inspected 459 149 74 72 30 
 %SR 5.45 14.77 18.92 13.89 6.67 

Glasswool Safety Risk 139 76 91 86 46 
 Inspected 2582 735 553 462 206 
 %SR 5.38 10.34 16.46 18.61 22.33 

Other Safety Risk 14 14 18 13 7 
 Inspected 572 177 114 79 42 
 %SR 2.45 7.91 15.79 16.46 16.67 

Total Safety Risk 178 112 123 109 55 
 Inspected 3613 1061 741 613 278 
 %SR 4.93 10.56 16.60 17.78 19.78 
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Broadly speaking, the safety risk rate rises rapidly as the number of downlights increases through the 
categories 0, 1-5 and 6-10, then levels off and does not appear to increase much more. From a 
statistical analysis, there is no interaction between Material and number of Downlights, which is to 
say that the pattern of increase is the same for each material.  Figure 6.1 shows the same data 
graphically, together with lines which show the predicted safety risk in each category under the 
assumption of no interaction between Material and number of Downlights. 

 
Figure 6.1: Safety risk rate for Material and number of Downlights, random inspections, first inspection sheet 

The situation for Exhaust fans and Heatlamps ("Lamps") is shown in Table 6.7.  It can be seen that the 
presence of Exhaust fans only increases the safety risk by a factor of about 1.1 while the presence of 
Lamps increases it by a factor of about 1.5.  The presence of Flues does not appear to increase the 
safety risk. 

Table 6.7: Safety risk rate for Exhaust fans and Lamps, random inspections, first inspection sheet 

Exhaust fans Absent Present  

Lamps Absent Present Absent Present Total 
Safety Risk 105 127 176 169 577 
Inspected 1776 1054 2251 1225 6306 
%SR 5.91 12.05 7.82 13.80 9.15 

 

6.3 Second set of inspection data 
Safety risk and Batch 
As indicated earlier, there were significant differences between the assessments of safety risk made by 
CSR and UGL.  Hence, in the following Table 6.8, the results are separated according to the 
inspection company.  The batches in this case are as given earlier, with P0 and P1 corresponding to 
the urgent and nonurgent inspections which arose mainly through the call centre, C1−C3 the CSIRO 
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random batches, CT a CSIRO targeted batch, PR is the PwC random batch, and PT2 and PT3 are the 
two PwC targeted batches. 

For CSR, the random batches are running at a safety risk of about 18% while the targeted batches are 
about 30%.  For UGL, the random batches have a safety risk of about 33% and targeted batches are 
38%. 

Table 6.8: Safety risk rate for each Priority, second inspection sheet 

Batch 
Total 

 0 1 C1 C2 C3 CT PR PT2 PT3  

CSR           

Safety risk 0 15 536 726 463 0 1292 959 568 4559 

Inspected 0 56 2806 4327 2935 0 6028 3129 1642 20923 

Percent  26.79* 19.10 16.78 15.78  21.43 30.65 34.59 21.79 

UGL           

Safety risk 8 996 856 1657 1364 24 0 881 409 6195 

Inspected 14 2738 2842 5182 3734 87 0 2304 1066 17967 

Percent 57.14* 36.38 30.12 31.98 36.53 27.59*  38.24 38.37 34.48 
* Sample size too small to provide a reliable estimate 

Effect of State and Material 
In terms of the safety risk, Table 6.9 shows the safety risk rate for each of the Material classes for each 
of the States and inspection companies.  Some of the numbers are small or even zero, implying that 
the rates cannot be estimated in those categories or can only be estimated with poor accuracy.  This 
table includes all 38,890 inspections. 
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Table 6.9: Safety risk rate for Material and State, second inspection sheet 

  NSW QLD SA VIC WA ACT TAS NT Total 
CSR Cellulose                   
 Safety Risk 319 884 15 445 29 5 0 0 1697 
 Inspected 505 1445 23 538 35 6 0 0 2552 
 %SR 63.17 61.18 65.22 82.71 82.86 83.33     66.50 
 Glasswool                   
 Safety Risk 532 507 16 1301 40 21 12 0 2429 
 Inspected 6504 4026 180 5050 214 84 76 0 16134 
 %SR 8.18 12.59 8.89 25.76 18.69 25.00 15.79   15.06 
 Other                   
 Safety Risk 104 156 3 159 11 0 0 0 433 
 Inspected 781 894 10 509 38 0 5 0 2237 
 %SR 13.32 17.45 30.00 31.24 28.95   0.00   19.36 
UGL Cellulose                   
 Safety Risk 109 550 28 87 7 1 0 0 782 
 Inspected 445 1026 39 367 30 3 4 0 1914 
 %SR 24.49 53.61 71.79 23.71 23.33 33.33 0.00   40.86 
 Glasswool                   
 Safety Risk 2066 1221 133 866 153 62 35 4 4540 
 Inspected 6488 2840 398 3166 299 116 204 14 13525 
 %SR 31.84 42.99 33.42 27.35 51.17 53.45 17.16 28.57 33.57 
 Other                   
 Safety Risk 291 431 12 113 18 5 3 0 873 
 Inspected 1055 911 39 428 56 9 30 0 2528 
 %SR 27.58 47.31 30.77 26.40 32.14 55.56 10.00   34.53 

Many of the patterns are similar to the first set of inspections.  Thus, in the CSR inspections, the safety 
risk rates for VIC and ACT are generally higher than NSW and QLD is similar to NSW.  However, 
for UGL, there are some unexpected patterns.  For example, QLD has double the safety risk rate of 
NSW for all materials, while VIC is about the same as NSW. 

For Materials, the CSR assessments show that Cellulose has a safety risk about 4 times the other 
materials, while for UGL Cellulose has a safety risk about 1.2 times the others. 

Effect of previous material 
For the second set of inspections, the previous material was identified by type and was found to be a 
significant indicator of safety risk.  Table 6.10 tabulates the safety risk as a function of both new and 
old material.  Overall, the safety risk (31.8%) where there is previous insulation is about 1.2 times the 
safety risk where there is no previous insulation (25.7%).  The difference is greater for CSR where 
this ratio is 1.43, than for UGL where the ratio is only 1.10.  
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Table 6.10: Safety risk rate for Material and previous Material, second inspection sheet 

 New Original Material  
 Material Cellulose Glasswool None Other Total 
CSR Cellulose      
 Safety Risk 241 192 1204 60 1697 
 Inspected 294 274 1906 78 2552 
 %SR 81.97 70.07 63.17 76.92 66.50 
 Glasswool           
 Safety Risk 621 440 1215 153 2429 
 Inspected 2321 2630 10554 629 16134 
 %SR 26.76 16.73 11.51 24.32 15.06 
 Other           
 Safety Risk 39 61 317 16 433 
 Inspected 154 233 1803 47 2237 
 %SR 25.32 26.18 17.58 34.04 19.36 
UGL Cellulose           
 Safety Risk 88 75 589 30 782 
 Inspected 269 164 1423 58 1914 
 %SR 32.71 45.73 41.39 51.72 40.86 
 Glasswool           
 Safety Risk 517 943 2850 230 4540 
 Inspected 1571 2610 8764 580 13525 
 %SR 32.91 36.13 32.52 39.66 33.57 
 Other           
 Safety Risk 92 104 599 78 873 
 Inspected 189 204 1923 212 2528 
 %SR 48.68 50.98 31.15 36.79 34.53 
Total       
 Safety Risk 1598 1815 6774 567 10754 
 Inspected 4798 6115 26373 1604 38890 
 %SR 33.31 29.68 25.69 35.35 27.65 

 

Effect of number of Downlights 
For the second set of inspections, the number of downlights was recorded.  As can be seen from Table 
6.11, this is a significant indicator of safety risk, with the safety risk rate rising with the number of 
downlights, regardless of the current material or inspection company.  Note that the steepest rise is 
through to 10 downlights, after which the safety risk tends to flatten off, as it did with the data from 
the first inspection sheet (Table 6.6). 
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Table 6.11: Safety risk rate for Material and number of downlights, second inspection sheet 

  No. Downlights  
  0 1-5 6-10 11-20 21- Total 
CSR Cellulose       
 Safety Risk 933 286 178 202 98 1697 
 Inspected 1463 477 274 236 102 2552 
 %SR 63.77 59.96 64.96 85.59 96.08 66.50 
 Glasswool             
 Safety Risk 1051 450 327 381 220 2429 
 Inspected 8740 2860 1710 1789 1035 16134 
 %SR 12.03 15.73 19.12 21.30 21.26 15.06 
 Other             
 Safety Risk 218 67 41 58 49 433 
 Inspected 1247 411 216 225 138 2237 
 %SR 17.48 16.30 18.98 25.78 35.51 19.36 
UGL Cellulose             
 Safety Risk 400 154 104 87 37 782 
 Inspected 1178 327 199 146 64 1914 
 %SR 33.96 47.09 52.26 59.59 57.81 40.86 
 Glasswool             
 Safety Risk 2044 888 582 642 384 4540 
 Inspected 8165 2050 1240 1337 733 13525 
 %SR 25.03 43.32 46.94 48.02 52.39 33.57 
 Other             
 Safety Risk 396 197 101 116 63 873 
 Inspected 1540 438 198 223 129 2528 
 %SR 25.71 44.98 51.01 52.02 48.84 34.53 
 Total             
 Safety Risk 5042 2042 1333 1486 851 10754 
 Inspected 22333 6563 3837 3956 2201 38890 
 %SR 22.58 31.11 34.74 37.56 38.66 27.65 

 

Effect of Exhaust fans, Lamps and Flues 
Each of these also has an impact on safety risk, with effects that are largely similar between CSR and 
UGL.  The following tables show the impact in broad terms for the absence or presence of each of 
Exhaust fans, Lamps and Flues. More detailed analysis showed that it was effectively the presence of 
these factors rather than their number that was the major indicator of risk. 

Comparisons in these tables are made vertically, by comparing the absence or presence of each factor, 
separately for each material.  For exhaust fans, CSR results show that the safety risk is increased by a 
factor of 1.4, for each material, if Exhaust fans are present with an overall figure of 25% if present and 
17% if absent.  For UGL, the risk is increased by the presence of exhaust fans by a factor of 1.2 
(overall, 37% when they are present, and 31% when they are absent). 



  Page 49 of 112 

CSIRO Mathematics, Informatics and Statistics              31/03/2011 

Table 6.12: Safety risk rate for Material and Exhaust fans, second inspection sheet 

 Exhaust  Cellulose Glasswool Other Total 
CSR 0 Safety Risk 528 688 165 1381 
  Inspected 1137 5860 969 7966 
  %SR 46.44 11.74 17.03 17.34 
 >0 Safety Risk 1169 1741 268 3178 
  Inspected 1415 10274 1268 12957 
  %SR 82.61 16.95 21.14 24.53 
UGL 0 Safety Risk 311 1548 374 2233 
  Inspected 803 5188 1142 7133 
  %SR 38.73 29.84 32.75 31.31 
 >0 Safety Risk 471 2992 499 3962 
  Inspected 1111 8337 1386 10834 
  %SR 42.39 35.89 36.00 36.57 

For heatlamps (referred to here as Lamps), there is greater consistency between the two inspection 
companies.  Presence of heatlamps increases the safety risk by a factor of about 1.3 and this is seen 
fairly uniformly across materials and inspection companies.  

Table 6.13: Safety risk rate for Material and Lamps, second inspection sheet 

 Lamp  Cellulose Glasswool Other Total 
CSR 0 Safety Risk 927 1238 208 2373 
  Inspected 1616 9177 1342 12135 
  %SR 57.36 13.49 15.50 19.56 
 >0 Safety Risk 770 1191 225 2186 
  Inspected 936 6957 895 8788 
  %SR 82.26 17.12 25.14 24.87 
UGL 0 Safety Risk 464 2376 428 3268 
  Inspected 1208 8073 1474 10755 
  %SR 38.41 29.43 29.04 30.39 
 >0 Safety Risk 318 2164 445 2927 
  Inspected 706 5452 1054 7212 
  %SR 45.04 39.69 42.22 40.59 

For Flues, there is also an elevation of safety risk due to the presence of Flues. CSR results show that 
the safety risk is increased by a factor of 1.5, for each material, if Flues are present with an overall 
figure of 30% if present and 20% if absent.  For UGL, the risk is increased by the presence of flues by 
a factor of 1.1 (overall, 37% when they are present, and 34% when they are absent).  
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Table 6.14: Safety risk rate for Material and Flues, second inspection sheet 

 Flue  Cellulose Glasswool Other Total 
CSR 0 Safety Risk 1425 1832 353 3610 
  Inspected 2211 13552 1974 17737 
  %SR 64.45 13.52 17.88 20.35 
 >0 Safety Risk 272 597 80 949 
  Inspected 341 2582 263 3186 
  %SR 79.77 23.12 30.42 29.79 
UGL 0 Safety Risk 681 3664 745 5090 
  Inspected 1633 11131 2190 14954 
  %SR 41.70 32.92 34.02 34.04 
 >0 Safety Risk 101 876 128 1105 
  Inspected 281 2394 338 3013 
  %SR 35.94 36.59 37.87 36.67 
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7 Summary of results and risk profiling tool 

This Section summarises the results in Appendix 10.4 (the fire callout data), Appendices 10.5-10.6 
(the inspection data) and Appendix 10.7 (the risk profiling tool). 

Strong differences in fire risk are found between Materials and States, with the fire risk higher for 
Cellulose than the other materials and higher in VIC and the ACT relative to the other States.  
Previous insulation also increases fire risk and explains much of the difference between States. 

The second set of inspection data reveals the influence on safety risk from previous material, 
Downlights, Exhaust fans and Lamps.  Flues have less impact.  The impact of Material and State 
on safety risk cannot be estimated here due to inconsistency between inspection companies. 

A sequence of risk profiling tools is produced based on inspecting those dwellings with the highest 
relative risk.  With the overall relative risk scaled to be 1, the residual relative risk among those 
dwellings not inspected falls as the higher risk dwellings are inspected and rectified. A measure of 
the success of a risk profiling tool is then the rate at which the residual relative risk falls as more 
dwellings are inspected. Choice of how many inspections (if any) are done using this risk profiling 
needs to be based on a decision about how the residual risk needs to be reduced. 

Inspection and rectification of a set of 25,500 dwellings identified solely on the basis of Material 
and State reduces the residual relative risk to 0.863; that is, to 86% of the current estimated fire 
risk.  With the addition of previous insulation to the model, a similar residual risk (0.844) can be 
produced after inspection and rectification of just 21,000 dwellings. 

Under the HISP, safety inspections of a minimum of 150,000 homes that had non-foil insulation 
installed under the HIP were to be carried out.  The Government is committed to inspecting as 
many homes as are necessary according to an ongoing risk assessment process. 

Up to the end of February 2011, 117,724 inspections have been done.  As noted in Section 5.2, the 
estimated rate of fire callouts in HIP Phase 2 dwellings at 31/3/11 is 2.5 per 100,000 dwellings per 
year.  The initial inspection set of 25,500 proposed (Material: Cellulose; State: VIC, TAS, ACT) 
reduces the residual risk to an estimated 2.2 per 100,000 per year at 31/3/11, a figure that could 
reduce further as time goes on, and fits within the 150,000 inspections cap. 

A more detailed risk profiling tool uses, in addition, presence of previous material, downlights, 
exhaust fans and heatlamps.  For inspection services to be deployed efficiently householders need 
to be contacted to determine their risk status and hence whether an inspection be offered.  

A number of key assumptions are made.  The set of 25,500 inspections is based on the fire risk for 
different Materials and States and these are reliably estimated.  The impact of previous material on 
fire risk is also reliably estimated.  As for the other risk factors, downlights, exhaust fans and 
heatlamps, the impact of these risk factors can only be measured on safety risk with analysis based 
on an assumption that their influence on fire risk is at least proportional to their influence on safety 
risk.  Based on the evidence, this should be a conservative approach because the impact of risk 
factors on fire risk is generally greater than their impact on safety risk for instances where both 
have been measured.  The impact of these risk factors and the estimation of numbers of dwellings 
in each category are based on the second set of inspections.  While it is believed that the impact of 
the risk factors is reliably estimated, the relatively low response rate suggests that estimates of 
numbers of dwellings in categories are less reliable but likely to be accurate within 10%. 
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Further analysis of the fire callout data (Appendix 10.4) led to the following conclusions: 

• There are significant differences between States, with Victoria and ACT showing much higher 
fire callout rates (2.3 and 3.5 times the rate in NSW, respectively) than the other states. 

• There is evidence that the fire risk rate is strongly influenced by other factors, especially the 
presence of previous insulation, which may increase the fire risk by a factor of up to 7. 

• There are significant differences due to Material, with Cellulose showing a fire callout rate 4.4 
times higher than Glasswool and 5.6 times higher than Other (Other is mainly Polyester). For 
Cellulose, Glasswool and Other (mainly Polyester), the ongoing rates are about 7.2, 2.0 and 
1.4 per 100,000 dwellings per year, respectively. 

• There is evidence that installation companies represent an additional risk factor through the 
safety risk obtained for inspections done for that installer and the proportion of installations 
that have led to an urgent call to the Call Centre.  However, the data exhibits considerable 
selection bias and it is not advisable to use them to estimate absolute risk. 

Further analysis of the first set of inspection data (Appendix 10.5) revealed the following: 

• Identifying companies for attention by whether they experience a fire incident slants 
inspections strongly towards larger companies, since a company with more installations has 
more likelihood of experiencing a fire incident even if does not have a higher than usual rate of 
fire incidents.  (With approximately 200 fire incidents to date in 1,108,151 installations, the 
rate of fire incidents averages 1 in 5,500, so that a company which has done 5,500 installations 
is quite likely to have a fire incident, while a company with 20 installations is very unlikely to 
have a fire incident, even if all installations have the same risk of a fire incident).  

• Installations which have used Cellulose have a safety risk rate which is higher overall (about 
1.2 times) than Glasswool and about 1.7 times Other materials.  Further the safety risk rate is 
higher in Victoria and the ACT relative to the other states.  In particular, about half the 
differences attributable to States are in fact attributable to the presence of previous insulation, 
which occurs in a higher proportion of dwellings in these states.  The presence of previous 
insulation increases the safety risk rate by approximately a factor of 2.5.  The fire risk showed 
these same effects but with larger multipliers. 

• By restricting attention to inspections which are Priority 2 or 3, a direct link can be sought 
between fire incidents and safety risk rate.  The results show that the risk of a fire incident 
increases as the safety risk rate increases.  The analysis based on these inspections is 
problematic − because the inspections have been targeted at companies which have 
experienced fire incidents. The fire risk in companies which have had no inspections is 
artificially low (it could well have been zero), so that the fire risk in the other companies which 
have had inspections must correspondingly be inflated.  This makes it difficult to establish any 
reliable relationship between fire risk and safety risk using these inspection results.  

Further analysis of the second set of inspection data (Appendix 10.6) revealed the following: 

• Due to differences between inspection companies and, in some cases differences between 
States for the same inspection company, the second set of inspection data did not provide any 
useful or reliable information about the impact of Material or State on safety risk. 

• On the other hand, the impact of the other risk factors - downlights, exhaust fans and 
heatlamps − were all measured with good accuracy and appeared to behave in broadly similar 
ways for both inspection companies.  Safety risk was found to increase by a factor of 1.40 if 
there is previous insulation present, by a factor of 1.72 if there are Downlights present, by a 
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factor of 1.55 if there are exhaust fans present and a factor of 1.56 if there are heatlamps 
present. 

• Previous material was separately estimated for the first inspection data and there gave a factor 
of 2.5.  Its impact on fire risk was variously estimated but appeared to be a factor of about 7. 

• The impact of downlights, exhaust fans and heatlamps was also measured in the first 
inspection data by phoning to obtain information.  While the smaller data set implied less 
accurate estimates, this gave similar results, with factors of 3.0 for presence of Downlights, 
1.10 for exhaust fans and 1.45 for heatlamps. 

• The outcome of these analyses is that the fire data provides the relativities between Materials 
and States and previous material but the second inspection set provides the relativities related 
to downlights, exhaust fans and heatlamps. 

A combination of the results from the analysis of the fire data and the first and second inspection 
sheets is used in Appendix 10.7 to develop a risk profiling tool.  Where the impact of factors on fire 
risk can be estimated directly, then this is done. Factors in this category include Material, State and 
whether there is previous insulation.  Where the impact of factors on fire risk is not available but can 
be estimated for safety risk, then the impact on fire risk is assumed to be the same as the impact on 
safety risk.  This is believed to be a conservative assumption because, in those cases where both can 
be estimated, the impact on fire risk has been found to be greater than the impact on safety risk.   

• Each of the risk profiling tools developed works on the basis of relative risk.  Removal of 
those dwellings with the highest relative risk, by inspection and rectification, leaves a residual 
pool which has a lower average relative risk. The average relative risk starts initially at 1, but 
as more inspection and rectification is done, the residual relative risk falls. 

• The simplest risk profiling tool based on Material and State alone can reduce the residual 
relative risk to 0.863 after 25,500 dwellings have been inspected and rectified, or down to 
0.813 after 49,000 have been done.  This implies that the fire callout rate at 31/3/11 can be 
reduced from 2.5 to 2.2 after 25,500 inspections.  The addition of 'presence of previous 
material' to the tool provides a similar result initially (residual relative risk is 0.844 after 
21,000 inspections). Thus, an inspection strategy based on Material, State and previous 
material could reduce the fire callout rate to 2.1 per 100,000 per year at 31/3/11 by the 
inspection of 21,000 dwellings.  'Previous insulation' is not on the HIP database, so it is only 
possible to identify which particular dwellings to inspect by contacting a larger number and 
determining whether they have previous insulation.   

• Risk profiling on the basis of the 'safety risk' estimated for each installation company consists 
of inspecting and rectifying all installations done by any company with a safety risk above a 
certain defined value (where the safety risk values from the second inspection sheet are 
adjusted to allow for the difference between the results for the two inspection sheets).  This 
proved unsatisfactory for a number of reasons − not all companies had an inspection, many 
companies have only a very few inspections so that their safety risk is poorly estimated, and 
the safety risk determined in this way is strongly dependent on the types of dwellings 
insulated, including such factors as material, previous material, downlights, etc. 

The final risk profiling tool allocates dwellings to one of 384 risk categories, corresponding to 3 
Materials, 8 States, and then 2 levels for each of Previous Material, Downlights, Exhaust fans and 
Lamps.  The relative risk associated with these categories varies from a high of 26 to a low of 0.06.  
While actual relative risks are subject to some uncertainty, the ordering of risk categories proves to be 
quite robust. 
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• Application of the method requires estimates of the number of dwellings in each of these 384 
categories.  From the data for the second inspection sheet, a model is fitted to estimate the 
proportions of dwellings in each of the 16 categories, separately for each State.  

• The optimal strategy is to start inspecting dwellings with the highest fire risk and then working 
down the list. If this is done, then for example the residual relative risk is 0.837 after 
inspecting the 21,000 dwellings with a relative risk above 5.   

• A close approximation to this which concentrates on determining the best set of inspections to 
do for each combination of Material and State achieves a residual relative risk of 0.837 with 
23,000 inspections. However, since the required risk factor information is not available on the 
HIP database, 49,000 dwellings would need to be contacted in order to ascertain which 
dwellings need inspections. 

An early version of these tools provided to the Department in January 2011 suggested that a residual 
relative risk of 0.77 could be achieved after 65,000 inspections based solely on Material and State, and 
a residual relative risk of 0.61, corresponding to a residual risk of 1.5 per 100,000 per year at 31/3/11, 
could be achieved after about 167,000 inspections provided additional information about dwellings 
could be sourced. 

There are two important points to be made here: 

• The estimates of numbers of dwellings in certain categories where the information is not on 
the HIP database is based on the inspection data, which has its own problems with bias, so 
these estimates of numbers are approximate, but likely to be accurate within 10%. 

• The numbers of actual inspections will be reduced markedly by the fact that some have already 
been inspected (an estimated 15% at this point in time) or contacted but not inspected, and 
some will decline inspections.  
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8 Sampling strategy 
 

8.1 Background 
A version of the HIP database with 1,108,150 records is used here, as described earlier.  It is the HIP 
database with the Foil cases removed, one case with date before the allowable time removed and one 
case with a fire incident added. 

A number of columns were added to the database as follows: 

• IDATE Installation date (in days from 01/01/1970) 

• DtoE  Days to event (number of days from installation to end, where end is the date of 
the fire incident if it occurs, or else 01/07/2010. 

• STATUS 1=Fire incident(181 cases), 0=Not  (based on data provided 09/07/2010) 

• hip.insp 1=On the inspection database (69,841 cases), 0=Not       

• hip.priority 0-3=Priority for those complete inspections (29,061 cases), −1 otherwise.  
Definition for this is described in this report.   

These last two columns are based on the Inspection database as at 01/07/2010.  The Inspection 
database will have changed by the time this sample selection is used and hence this should be 
rechecked to make sure that this sample selection does not include any records that are already on the 
inspection list. 

8.2 Rationale for sample selection 
The aim initially is to select around 30,000 records as a random sample, with the expectation that 
there will be a success rate of around 2/3.  

The inspections to date have concentrated very heavily on the larger installation companies and there 
is little knowledge about the smaller ones.  For example, if the inspection companies are separated 
into eight categories according to size (number of installations), they split as follows: 

No.installs/company  0-    5-   10-   50-   100-   200-   500-  1000-     Total 
No.Inspections       17    42   623   995   1698   4194   5571  15921     29061 
No.Installations   2736  5786 60069 75663 121044 231177 219284 392391   1108150  
Percent inspected  0.62  0.73  1.04  1.32   1.40   1.81   2.54   4.06      2.62 

Thus, 4% of the installations done by the larger companies have been inspected, but this slides down 
to less than 1% of the installations for the smaller companies. 

The main reason for this is that many of the inspections have been targeted at companies which have 
experienced a fire incident.  These events are rare (about 1 in 5500 houses) and hence are more likely 
to be seen in companies which do a larger number of installations.  As an illustration, consider for 
each company whether there has been one or more completed inspections for that company. 

No.installs/company     0-    5-   10-   50-  100-  200-  500- 1000-     Total 
No.companies inspected  16    41   423   466   548   585   284   186      2549 
No.companies          1220   848  2397  1050   865   748   307   198      7633 
Percent of companies  1.31  4.83 17.65 44.38 63.35 78.21 92.51 93.94     33.39 

Thus 94% of the largest companies have had an inspection done on at least one of their installations, 
but that number slides down to around 1% of the companies that have done few installations.  The 
ability to make comment about the companies that have done fewer than 50 installations is very 
limited. 
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It is clear that there are differences between installation companies in terms of the proportion of 
installations with safety risks but so far the only risk factors that appear to be significant are the 
Material, the State and whether the company has experienced a fire incident.  Size of company does 
not appear to be a contributing factor (This finding is given earlier in the Report). 

One proposal is to consider whether there are differences between individual installers (as opposed to 
installation companies).  This, however, meets a number of problems.   

• Individual installers were not given code numbers and hence the information is entered in free 
format, so that it is very difficult to reliably match up individual installers to installations.  
(Companies on the other hand had a unique identifier, the EHP, which makes that allocation 
reliable.)   

• There were different practices in different companies about who signed off as the installer, so that 
in some cases a manager signed for many installations done by a variety of people, while others 
were done by the individual installer.   

• There is an issue with sample size.  There are so many individual installers that it would be 
prohibitive to try to assess the performance of individual installers.  

The decision, therefore was to sample in such a way as to identify those companies which have 
performed poorly, while at the same time estimating the effects of State, Material, whether a fire 
incident is associated with the company, and the other risk factors which will be collected using the 
new inspection sheet. 

In broad terms, a reasonable picture has already emerged of the influence of State and Material and 
the estimation of those effects will be of sufficient degree of accuracy no matter how the random 
sampling is done.  The key to the random sampling is to achieve a reliable assessment of the 
inspection companies and the impact of the risk factors being collected as a result of the new 
inspection form. 

8.3 Proposed stratified random sampling process. 
There are 7,633 companies and the potential to look at about 30,000 dwellings of which it was 
expected that there would be about 20,000 successful inspections.  That is an average of only 3 
inspections per company. 

Suppose four inspections were performed per company and no safety risks were identified.  If p is the 
proportion of safety risks for that company, and there are a large number of installations, then 

Prob(0 with safety risk given "p") = (1-p)4 

For example, if "p"=0.5, the chance that no safety risks are seen would be 1/16 or about 6%, a rather 
unlikely event.  So, the absence of safety risks would suggest that "p" was probably less than 0.5. 

The aim is to be able to separate those companies which have a safety risk rate of less than 10% from 
those with a safety risk rate of more than 10%.  With small samples, this is not going to be possible 
with any precision but it was decided to choose a sample size "m" for each company on the basis that: 

• "Choose m at random from the N installations by this company 

• If 0 out of m are safety risks, then with 95% confidence it can be asserted that the safety risk 
rate for this company is less than 10%." 

This provides a formula for the sample size required for each company.  When the number of 
installations by a company is large, then "m" is chosen so that 

(1-p)m < 0.05, 
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where "p" here is the nominated safety risk rate 0.10 that has been chosen.  Where the number of 
installations is smaller, a more complicated formula is obtained, but the result can be shown in Figure 
8.1.  It shows that, up to about 20 installations, most of the installations are inspected, while beyond 
that the number required increases more slowly to a limit of about 29. 

 

Figure 8.1: Sample size "m" for given number of installations 

Using this formula implies that the need to sample 127,380 dwellings. Accounting for inspections 
already done reduces the number to 111,891.  This is still way beyond what can be managed. 

The implication from this is that information cannot be reliably obtained about all companies to 
make these decisions on an individual company basis. 

There are two main reasons for the random sampling: 

1. To accrue information about the risk factors that is not currently available.  For example, it 
provides information about the occurrence of downlights across the range of dwellings.  It will 
also provide information about the safety risk in those dwellings, thus providing the means to 
develop a risk profiling tool related to risk factors such as State, Material, and dwelling 
fittings. 

2. To accrue information about individual companies.  There is insufficient sample size (because 
there are so many companies) to identify those with safety risk rate above 10%.  There are then 
two choices.  Either sample less from each company or sample the same amount but from 
fewer companies.  For example, one alternative is to sample at the rate which would provide 
95% confidence that the safety risk rate is below 20% instead of 10%.  Another is to sample at 
the previously proposed level but from fewer companies, by taking a (random) sample of 
companies.  In order to achieve the sample size required, this approach would only allow 
sampling from approximately 25% of all companies. 

There are two key questions: 
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1. Can sufficient information be obtained to estimate the effects of risk factors such as State, 
Material, dwelling fittings?  The answer is yes, provided a random sample of companies is 
taken, followed by a random sample from each of the companies.   

2. Can sufficient information be obtained to identify companies that have under-performed?  The 
answer here is less clear.  Poor companies should be identifiable among the 25% sample, but 
the safety rate among companies not sampled will be unknown.  The only way to extend the 
model to cover all companies is to build a separate model which uses factors related to 
companies.  For example, the rate of complaints against a company or the number of 
installations a company has done may be predictors of the safety risk rate.  Both KPMG and 
PwC have done work on identifying such factors.  The ones reviewed to date do not provide 
reliable predictors of safety risk rate.  Whether this is a problem going forward depends on two 
things.  Firstly, are the main determinants of risk related to factors such as material or dwelling 
fittings or are they related to companies?  If the former, the problem is less acute.  If the latter, 
then good predictors of company behaviour are needed.  And, second, are there any reliable 
predictors for the safety risk rate of companies, beyond those provided by State and Material? 

A random selection of the companies will be chosen, separately in each size class and then a random 
selection of the required number of dwellings will be made from each company chosen.  Among the 
smallest class, where there are 1220 companies, 25% are not needed in order to get a good picture of 
what is happening for these companies.  Hence, while 25% of companies will be sampled for the 
larger companies, that percentage will be reduced at the lower end down to 15%.  The numbers of 
companies sampled at random in each class and overall is therefore: 

No.installs/company     0-    5-   10-   50-  100-  200-  500- 1000-     Total 
No.companies          1220   848  2397  1050   865   748   307   198      7633 
No.companies sampled   183   127   360   210   173   187    77    50      1367 
Percent selected        15    15    15    20    20    25    25    25      17.9 

8.4 How will this perform? 
There are two aspects to consider: 

• if the safety risk rate for a company is in fact less than 10%, what is the probability that a 
company is declared to have a safety risk rate of less than 10%". 

• if a company has a high safety risk rate, say, above 20%, what is the probability of identifying 
them as 'above 10%"? 

The definition used ensures that, if the safety risk rate for a company is in fact 10%, there is a 95% 
chance that one or more of the sampled dwellings will have a safety risk.  The following statements 
can then be made: 

• If all the companies had a safety risk rate of 10%, then there is a 5% chance that each company 
will have zero houses with a safety risk and a 95% chance that one or more will be seen with a 
safety risk.  Of the 1367 companies selected, this would imply about 70 companies with "0" 
and the remaining 1300 with "1 or more". 

• If half the companies had a safety risk rate of 5% and the other half had, say, 15%, then 
overall, it is expected that 23% (154) of the companies with the 5% rate will have zero 
dwellings with a safety risk but only about 1% (6) of those with the 15% rate, so the 
expectation is about 160 companies with "0" and the remainder with "1 or more". 

• The more widely dispersed the safety risk rate between companies, the greater the number of 
companies with "0". 
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Another more general issue is the impact of other risk factors.  For example, the inspection forms 
identify the presence of previous insulation, downlights, exhaust fans, heatlamps and flues.  To what 
extent and with what accuracy can the effects of these risk factors be estimated? 

Consider a risk factor (such as presence/absence of previous insulation) which can take just two 
possible levels.  At this point, the overall safety risk is estimated to be about 9%.  Suppose that the 
impact of this risk factor is that it doubles the safety risk, say, from 9% to 18%.  To obtain a reliable 
estimate of such an effect, it would be wise to be 90% sure that the result of our study will declare a 
significant difference between the two levels of the factor at the 5% or 1% levels.  The formula for 
this is that the sample size n in each of the two groups needs to be 
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where 1.96 is the two-sided 5% point of a Normal distribution, 1.28 is the one-sided 90% point of the 
Normal distribution, and p1 and p2 are the proportions (here, the safety risk rates) in the two groups. 

For p1 = 0.09 and p2 =0.18, the required sample size is n = 300 in each group.  If the 1% point of the 
Normal distribution (2.58) is used instead of the 5% point, then the sample size becomes n = 420 in 
each group. 

This implies that, with sample sizes in the thousands, it is possible to identify risk factors which have 
quite small impacts on the overall risk.  Thus, for example, if the safety risk at the two levels of the 
factor were 9% and 12%, then 90% power in detecting the effect at the 1% level would be achieved 
with a sample size in each group of n = 3100. 

The implication of this is that, with an overall sample size of 20,000, risk factors which shift the safety 
risk by a factor of 1.333 (from 9% to 12%) will have a very high probability of being detected. 

An alternative is to consider the likely size of the confidence interval for the impact of the risk factor.  
For example, if the risk factor increases the risk by a factor of 1.333, what is the likely width of the 
confidence interval for that factor if the sample size is 20,000 (with 10,000 in each level of the 
factor)?  The answer is that the variance of the log odds is given by  
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where in this case m1 = 900, n1-m1 = 9,100, m2 = 1,200, n2-m2 = 8,800 represent the likely outcomes in 
the two groups if the safety risk is 9% in the first and 12% in the second. 

The answer is that log(r) = 0.32 and its standard deviation (the square root of the variance above) is 
0.047, so a 95% confidence interval for the odds ratio is (1.25, 1.51), with an estimated value of 1.38. 

8.5 Selection of companies 
The companies are now selected at random, separately from within each size class, varying the 
percentage chosen from 15% to 25 % through the size classes.  The numbers of companies sampled at 
random in each class and overall is: 

No.installs/company     0-    5-   10-   50-  100-  200-  500- 1000-     Total 
No.companies          1220   848  2397  1050   865   748   307   198      7633 
No.companies sampled   183   127   360   210   173   187    77    50      1367 
Percent selected        15    15    15    20    20    25    25    25      17.9 

The process used is to  

• generate a random number between zero and one for each company, 
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• for each size class, choose the appropriate random number from an ordered list of the random 
numbers for those companies (e.g. the 183rd smallest for the 0-4 class above), 

• select those companies which have been assigned a random number which is equal to or 
smaller than the number chosen at the previous step. 

This will select at random the right number of companies from each size class. 

8.6 Selection of dwellings within companies 
For each company chosen in the above selection process, there are a certain number of installations on 
the HIP database and a random sample needs to be chosen whose size has been determined by the 
earlier formula.  The process followed in similar to that above: 

• generate a random number between zero and one for each dwelling, 

• for each company chosen, choose the appropriate random number from an ordered list of the 
random numbers for the installations for that company 

• select those dwellings which have been assigned a random number which is equal to or smaller 
than the number chosen at the previous step. 

This resulted in the selection of 24,815 dwellings from the full list. 

8.7 Final checks 
The sampling is purposely slanted towards the smaller installation companies, in order to get a good 
appreciation of the safety risk rate across the whole range of company sizes.  Because a greater 
proportion of the installations is selected from these smaller companies, the proportion of installations 
inspected is higher in these companies, as illustrated by the following table. 

                       Number of installations/company 
                    0-    5-   10-    50-    100-    200-    500-   1000-    Total 
No. installations 2305  5034 54174  70788  116660  226128  217205  391041  1108150 
No.sampled         431   752  5895   4875    4384    5049    2079    1350    24815 
Percent          15.75 13.00  9.81   6.44    3.62    2.18    0.95    0.34     2.24 

This strong skew back towards the smaller companies will increase the rate of sampling in areas 
where the smaller companies operate.  This will tend to be the smaller states (e.g. Tasmania and the 
Northern Territory) and probably non-Metro rather than Metro.  Since the overheads for setting up to 
install Cellulose are greater and hence less likely to be used by the smaller companies, it is likely that 
this will also lead to under-representation of Cellulose in the overall sample.  The following tables 
show that this is the case. 

                NSW      QLD     SA     VIC     WA   ACT      TAS      NT    Total 
Sampled       11247     5549    715    5360   1212    95      581      56    24815 
Not sampled  436945   262726  37241  265070  60808  4919    13480    2146  1083335 
Percent        2.51     2.07   1.88    1.98   1.95  1.89     4.13    2.54     2.24 
 
            Cellulose Glasswool     Other      Total 
Sampled          1464     20408      2943      24815 
Not sampled    114827    841927    126581    1083335 
Percent          1.26      2.37      2.27       2.24 

This does not have to match precisely since enough information will accrue to reliably estimate the 
effects of the different States/Materials and it is a relatively simple matter to take any risk model and 
apply it to the full database in order to determine how many dwellings have each level of risk. 
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8.8 A second sample 
At the end of October, it was acknowledged that the inspection companies would be running short of 
"leads" before a risk profiling tool would be available that would give a targeted sample.  
Accordingly, at the Department's request a second sample was produced.   

The basis of this second sample was the following: (i) a further set of installation companies was 
randomly selected from those which had not already been chosen for the first sample, (ii) a particular 
sample size was randomly selected from each of the chosen companies.  The proportion of companies 
sampled ranged from 25−40% of the companies within each size band, while the number sampled for 
each company was as before, but with a 20% buffer to allow for the relatively low response rates 
being observed at the time. 

The result was an overall sample size of 49,259, across an additional 2191 installation companies 
(28.7% of the companies).  Thus, all told 1367+2191=3558 companies are now included on the list.  
This was provided to the Department as a spreadsheet, together with an accompanying document, on 5 
November 2010. 

8.9 A third sample 
At the end of November, there was some concern by the inspection companies that they would have 
insufficient leads to cover them until the end of January.  The Department requested a third list. 

The basis of this third sample was the following: (i) a further set of installation companies was 
randomly selected from those which had not already been chosen for the first sample, (ii) a particular 
sample size was randomly selected from each of the chosen companies.  The proportion of companies 
sampled ranged from 25−35% of the companies within each size band, while the number sampled for 
each company was as before, but with a 50% buffer to allow for the relatively low response rates. 

The result was an overall sample size of 68,540, across an additional 2353 installation companies 
(28.7% of the companies).  Thus, all told 1367+2191+2353=5911 companies are now on the list.  This 
was provided to the Department as a spreadsheet, together with an accompanying document, on 14 
December 2010. 
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9 References 
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Home Insulation Safety Program: Outbound Survey Review. (2010). Datacom. 
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10 Appendices 
10.1 Identification of Batch numbers 
From: HIP Inspection Batch Criteria.doc, from PwC via Department, dated 27/07/10 

Batch 1 - 8 
   - Protivity 
Batch 9 Criteria (raised 04/10/2009) 
   - Lodgement date  28/09/2009 --- 4/10/2009 
Batch 10 Criteria (raised 28/10/2009) 
   - Lodgement date  5/10/2009 --- 11/10/2009 
Batch 11 Criteria (raised 23/11/2009) 
   - Lodgement date  12/10/2009 --- 18/10/2009 
Batch 12 Criteria (raised 23/11/2009) 
   - Lodgement date  19/10/2009 --- 25/10/2009 
Batch 13 Criteria (raised 23/11/2009) 
   - Lodgement date  26/10/2009 --- 2/11/2009 
Batch 14 Criteria (raised 23/11/2009) 
   - Metro 
   - Lodgement date  3/11/2009 --- 9/11/2009 
Batch 15 Criteria (raised 28/01/2010) 
   - Non-foil 
   - Metro (approx 100km from nearest CBD) 
   - Lodgements after 11/12/2009 (due to response from Show Cause Letters) 
   - Select by random, top 1089 
Batch 16 Criteria (raised 8/02/2010): 
   - Non-foil 
   - Metro (approx 100km from nearest CBD) 
   - Lodgements after 11/12/2009 
   - Not NT (No inspectors in NT) 
   - Select by random, top 1500 
Batch 17 Criteria (raised 26/02/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire/safety hazard 
   - Installations after 1/01/2010 
   - Not NT 
   - Select by random, top 1500 
  - Distribute proportionately by State 
Batch 18 Criteria (raised 2/03/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire/safety hazard 
   - Installations after 1/01/2010 
   - Only SA and TAS (top up requested by UGL) 
   - Select by random, top 300 
   - Distribute proportionately by State 
Batch 19 Criteria (raised 4/03/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire/safety hazard 
   - Installations after 1/01/2010 
   - Not NT 
   - Select by random, top 2082 
   - Distribute proportionately by State 
Batch 20 Criteria (raised 4/03/2010) .  Note that this appears as  09/03/2010 on the database 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire/safety hazard 
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   - Installations after 1/01/2010 
   - Not NT 
   - Select by random, top 7882 
   - Distribute proportionately by State 
Batch 21 Criteria (raised 26/03/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire/safety hazard 
   - Installations after 1/01/2010 
   - Only QLD and SA (top up requested by UGL) 
   - Select by random, top 1500 
   -  Distribute proportionately by State 
Batch 22 Criteria (raised 26/03/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire (as per Fire Team's records) 
   - Installations after 1/01/2010 
   - Not NT 
   - Select by random, top 15000 
   - number starting with 4 (mobiles, for greater call success rate) 
Batch 23 Criteria (raised 28/04/2010) 
   - Non-foil 
   - Metro areas 
   - Businesses >1 fire (as per Fire Team's records - Updated RID Fire Table on 28/04/2010) 
   - Installations after 1/01/2010 
   - QLD and TAS 
   - Select by random, top 2012 (2000 for QLD and 12 for TAS. Using this criteria, there were only 12 results for 
TAS) 
Batch 24 was a large completely random sample of Non-Metro's (end result is to get a total of 3625 actual 
inspections (ie inspector got into the roof) for Non-Metro areas. This is so statistically we have the same 
coverage as Metro inspections) 
Batch 25 - This is a "Targeted" random batch with the same criteria as batch 23. 
Batch SCL (Show Cause Letter) (raised 28/01/2010) 
   - Non-foil 
   - Metro Areas 
   - Businesses issued with >=1 Show Cause Letter 
   - Installation after 11/12/2009 
   - Select by random, top 280 
Batch RBH (Requested by Householder) Criteria (raised 4/02/2010) .  Note that this appears as  
28/01//2010 on the database and is indistinguishable from Batch 15 
   - Non-foil 
   - Metro Areas 
   - Householders calling DEWHA directly requesting an inspection (provided by Jo Beath) 
   - Select by random, top 500 
Batch SPE (Special Fraud Investigation) Criteria (raised 18/11/2009) 
   - Addresses / businesses selected by Fraud Team 
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10.2 The new Inspection Sheet 
Information on a number of the key factors was not present either in the HIP database or in the first 
inspection database.  It was considered vital that this information be collected on dwellings using the 
second inspection form in order to provide determine the importance of the various risk factors. The 
aim was to ensure that the new inspection sheet collected key information on both the outcome side 
(e.g. is there a safety risk?) and also on the input side (e.g. how many dwellings have previous 
material, downlights, etc.). 

During the period July-August 2010, considerable work was done on the inspection form to be used in 
the new 'inspection and minor rectification' program scheduled to begin in mid-August 2010.  
CSIRO's involvement in that discussion was to present the following case: 

• The forms used by the two inspection companies should be as similar as possible, 
preferably identical.  There were several reasons for this.   

o It would save time and effort later - data coding and subsequent analysis would be 
simplified if the data was in an identical format.   

o The same questions asked in a different order, or slightly different wordings of 
questions, can have unintended consequences and lead to changes in the answers which 
are a result of the form rather than what is present in the house being inspected. 

This result has been largely achieved. 

• CSIRO strongly recommended that efforts be made to raise the proportion of completed 
inspections from the current 40% to close to 60-70%.  Suggested interventions included 
mail-outs to prospective inspections to 'prepare the way' and invite them to contact the hotline 
if they did not receive a call by a certain date. Low response rates create problems for both 
random inspections (since what is obtained may not be representative of the whole) and 
targeted inspections (since failure to inspect a high risk property has its own potential 
consequences and it implies more properties at lower risk are inspected, thus reducing the 
detection rate of dwellings with a safety risk).  Failure to inspect has a number of reasons, 
including "refusals", failure to contact and/or failure to be present for arranged appointments.  
For the random sampling strategy, a high hit-rate is desirable, with an aim of 60-70%.  
Methods for improving this conversion rate should be actively considered, both for the 
previous inspection list and for the new process. 

These mailouts began in early January 2011. 

• A clear logic is needed for how the data on the forms gets translated into answers to two 
key questions: 

o Does the residence have a safety risk? (And similar, but less important to us, questions 
about compliance) 

o What are the values for the key risk factors identified? 

• CSIRO strongly recommended trying to add new data to earlier inspections.  If a set of 
questions can be identified that is now being asked but was not on the previous form, then a 
phone call to the previous inspections with a request to fill in the missing data would provide a 
cost-effective way of increasing the pool of data.  This required identifying what information 
was collected on the new form that was not available on the old form.   

These phone calls were made in early 2011 and the results are reported in Section 6.2. 
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Mapping the logic in the form 
In the first inspection form, there was an established pathway to defining each record on the database 
into one of five categories: 

• "Fire Hazard" 

• "Non fire hazard compliance issues" 

• "No compliance issues noted" 

• "NO NEW INSULATION " 

• "No inspection result" 

It was necessary to be clear how these five categories would be derived from the new inspection form.  
Table 10.1 presents the logic used to get from the answers in the Inspection sheet to the definitions 
required for the analysis. 

Table 10.1: Logic used to determine failure mode. 

Issue Where found Action 

Safety risk 11.0 Inspection result 
- This gives the action required going 
forward, but does not separately identify 
safety risk from other compliance issues. 

 
Not uniquely defined 

Safety risk 7.0 Safety checks 
Downlights: rectified, cannot make safe, 
inaccessible 

 
Any numbers in these categories trigger a 
safety risk 
(Note: also trigger major rectification) 

Safety risk 7.0 Safety checks 
Electrical appliances/transformers 
Visual check: degraded etc. (HIP or nonHIP) 
Loose,Leftover or excess insulation 

 
Any Rectify/Pass or Fail triggers a safety risk 
Any Rectify/Pass or Fail triggers a safety risk 
Any Rectify/Pass or Fail triggers a safety risk 
(Note: Only  Fails trigger major rectification) 

No insulation 
installed 

8.0 Compliance checks 
 
8.01 Insulation installed under HIP 
 

If a safety risk is identified, then this cannot 
be triggered. 
Otherwise, if "None" is checked here, this is 
triggered 

Other non-
Compliance 

8.0 Compliance checks 
 
Uninsulated areas, present but not spread, 
batt-splitting, too thin, build date 

If a safety risk is identified, then this cannot 
be triggered. 
Otherwise, any Fail here triggers this 

Compliance 11.0 Inspection result  
Pass 

If none of the previous three triggers have 
been set, then a Pass will be taken as 
Compliance. 

Inspection not 
completed 

11.0 Inspection result  
Unable to complete inspection 

If none of the previous three triggers have 
been set, then a check here will be taken as 
an incomplete inspection. 

A number of risk factors have been identified and included in the inspection form.  It is necessary to 
be clear how each risk factor will be determined.  In addition, it may be possible to determine some of 
these risk factors for inspections that have already taken place, with a view potentially to obtain the 
additional information that would be required to get the previous data up to the level required for the 
new inspection regime.  Table 10.2 shows how the various risk factors will be identified. 
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Table 10.2: Identification of risk factors in old and new inspection form 

Risk factors Where found on new form On old form 

State Front page Yes 
Material #8 Compliance checks 

(Note: This will be checked against HIP form to identify 
discrepancies, but the material given here takes 
precedence) 

Yes 

WON Will generally be present. 
If not, manual lookup of address on HIP database will be 
used to recover it 

Yes - same process 

EHP/Installer Recoverable from HIP via WON Yes - same process 
Inspection company 
(CSR or UGL) 

Needs to be coded by PwC Not needed 

Age of house Section 6 Not currently available 
Renovation? Section 6 Not currently available 
No.Downlights Section 6 Not currently available 
No.Heat amps/fans Section 6 Not currently available 
No.Exhaust fans Section 6 Not currently available 
No.Flues/chimneys Section 6 Not currently available 
No.Bedrooms Section 6 (Note: may become: Number of rooms directly 

under roof space) 
Not currently available 

Properties of EHP 
or installer 

Recoverable from installer database via WON and 
EHP/installer 

Yes - same process 

Difficulty in reaching 
client 

Requires discussion with PwC, e.g. number of calls made 
before inspection done. 

Same process 

The last column of the table identifies those risk factors on the new form which are not available 
through the old inspection form and hence not present on the current inspection database.  It was 
considered feasible to undertake a telephone campaign to get answers to these questions, as all are 
obtained through visual inspection from inside the premises.  This was done for a selected group of 
dwellings during December 2010. 
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10.3 Data preparation and cleaning 
The HIP database 
This database was received from the Department on 2 July 2010 under a Confidentiality Agreement in 
place at the time.  It consisted of a number of flat files, of which the one called 

 "TBLWORKORDERS.txt, dated 25/06/2010" 

was the one considered here. It consisted of  1155896 records, with 29 fields available for each record.  
The 29 fields were labelled as follows: 
 [1] "ID"                         "USER_ID"                    "WORK_ORDER_NUMBER"          
 [4] "INSTALLATION_DATE"          "INSTALLERDETAIL"            "ADDRESS_LINE_1"             
 [7] "ADDRESS_LINE_2"             "INSTALLATION_LOCALITY"      "INSTALLATION_POSTCODE"      
[10] "INSTALLATION_STATE"         "PROGRAM_TYPE"               "AREA_INSULATED"             
[13] "PRODUCT_TYPE"               "MATERIAL_OR_R_VALUE_RATING" "TOTAL_COST_INCLUDING_GST"   
[16] "CONTACT_TITLE"              "CONTACT_FIRST_NAME"         "CONTACT_LAST_NAME"          
[19] "CONTACT_PHONE_NUMER"        "LODGEMENT_DATE"             "LODGEMENT_TIME"             
[22] "PROCESSING_DATE"            "PROCESSING_TIME"            "PAYMENT_DUE"                
[25] "DPID"                       "CONTACT_EMAIL"              "COSTPERSQM"                 
[28] "TIMESTAMP"                  "STATUS"        

Only a selection of these fields was considered in processing, namely the 14 fields given by 
 [1] "ID"                         "USER_ID"                    "WORK_ORDER_NUMBER"          
 [4] "INSTALLATION_DATE"          "INSTALLERDETAIL"            "INSTALLATION_POSTCODE"      
 [7] "INSTALLATION_STATE"         "AREA_INSULATED"             "PRODUCT_TYPE"               
[10] "MATERIAL_OR_R_VALUE_RATING" "TOTAL_COST_INCLUDING_GST"   "LODGEMENT_DATE"             
[13] "DPID"                       "COSTPERSQM"        

The following corrections were made as a result of examination of the data.  These corrections have 
only been made to the version of the data being used here and are not yet reflected back in the original 
database. 

• There were 56 cases where the INSTALLATION_DATE exceeded LODGMENT_DATE by 
ore than 90 days.  It was apparent that the wrong installation date had been given and, in 
particular, for these 56 cases it was clear that the wrong year had been entered, even though 
the day and month appeared sensible.  For these cases, the year for the installation date was 
changed from 2010 to 2009. 

• There was one case where the installation date was 05/06/2009, before the 01/07/2009 start of 
the Phase 2 HIP.  This one case was deleted. 

•  There were 182 cases where the installation date was after the supposed end of the program 
on 28/02/2010.  These 182 cases were retained. 

• There were 47,746 cases which were FOIL insulation.  Cases with FOIL insulation have been 
dealt with under another program and should not be included here.  These 47,746 cases were 
deleted. 

The resulting reduced database had 1,108,149 cases. 

In order to make the fields more useful for analysis, some recoding of the values was used.   

Material 

Six different materials were identified, of which the dominant ones (Cellulose, Glasswool and 
Polyester) covered all but 4% of the cases.  In order to simplify the process, material was classified 
into three categories, Cellulose (10.5%), Glasswool (77.8%) and Other (11.7%), where the Other 
category contained Polyester (8.0%), Rockwool (0.4%), Natural Wool (0.9%) and Other (2.3%). The 
numbers in the resulting three categories are: 
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Cellulose Glasswool     Other  
   116285    862338    129526 

The data on fire incidents 
The data on fire incidents was received from the Department on 3 February 2011 as 

Dr Jarrett CSIRO Stats.xls, dated 03/02/2011 

It included all fire incidents up to 31 January 2011, and consisted of 202 records, with 16 fields for 
each record.  The fields were labelled as  

[1] "Source"                            "InstallDate"                       
 [3] "FireLinkedtoHIP"                   "IncidentDate"                      
 [5] "TimebetweenInstallandFireIncident" "Business"                          
 [7] "EHP"                               "WON"                               
 [9] "Address"                           "Suburb"                            
[11] "State"                             "PC"                                
[13] "Severityoffire"                    "FireBrigadeReport"                 
[15] "Ignition"                          "Material"    

An earlier version which had fewer records but more fields (including addresses) proved useful in 
identifying and correcting some of the errors in this file.  A number of amendments needed to be made 
to this database before proceeding, as follows: 

• The dates for Install.Date were filled out with zeros so that all had the required 10 characters.  
One record had Install.Date of "Several", but this was checked back against the original 
address (since the WON was also "Several") which revealed an installation date of 12/10/2009 
which was inserted at this point.   

• The WON 91864824 was repeated.  It appeared to be two separate fire incidents.  Only the 
first was retained, the second was deleted. 

Install.Date Incident.Date  EHP      WON HH.First.Name State   PC  Material 
    3-Nov-09      1-Aug-10 8150 91864824          Alan   NSW 2197 Glasswool 
   03-Nov-09     30-May-10 8150 91864824          Alan   NSW 2197 Glasswool 

• In one case, the WON was missing, however this had an installation date of 17/03/2009 and 
hence was not part of HIP Phase 2.  In the second case, where the WON value was "Several", 
the HIP database revealed the WON to be 90853539. 

• There were four events where the installation date was prior to 01/07/2009 and hence did not 
fall into the HIP Phase 2 data.  These four were removed. 
    InstallDate FireLinkedtoHIP IncidentDate          WON 
28    27-Apr-09       21-Sep-10     5-Jul-10       phase1 
85    11-May-09       23-Sep-10    24-Feb-10    P1-032434 
201   30-May-09       02-Oct-09    30-May-09 Phase1-52267 
202   25-Mar-09       28-Sep-10    31-Mar-09    P1-022827 

• There were two events where the installation date was apparently late in 2010 but where a fire 
incident had occurred earlier.  It was decided that the installation date was most likely a year 
earlier and hence the installation dates were changed accordingly and the records retained. 
    InstallDate FireLinkedtoHIP IncidentDate          WON 
10    31-Jul-10       26-Nov-10    25-Aug-10     90369395 
26    08-Sep-10       20-Jul-10    09-Jul-10     91432326 

The resulting data file contained 197 records, 5 less than the 202 events listed on the database 
originally provided. 
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Determination of fire callouts 

Fire callouts are a subset of the fire incident data, where the incident is identified as having a callout 
by one of the fire services.  This cannot always be accurately determined and an on-going 
investigation is underway to try to improve the classification of fire callouts.  The current assessment 
is based on the column labelled "Source" in the fire incident database.  This gave the following 
distinct values, numbered 1-45, with their frequency in the last column.: 
1                                                           ACTFIREBRIGADE             2 
** 2                                                               CENTERLINK             1 
3                                                        CENTERLINK/VICCFA             1 
4                                                        CENTERLINK/VICMFB             1 
5                                                             CENTERLINKCC             1 
6                                             COMPLAINT(MINISTERIAL)/NSWFB             1 
7                                      COMPLAINT/VICCONSUMERAFFAIRS/VICCFA             1 
** 8                                        COMPLAINTCONFIRMATIONVIAUGLREPORT             1 
** 9                                   COMPLAINTGENERATEDTHROUGHSAFETYHOTLINE            20 
** 10 COMPLAINTGENERATEDTHROUGHSAFETYHOTLINE/CONFIRMEDVIAUGLINSPECTIONREPORTS             2 
11       COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIATHENSWFB             1 
12      COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIATHEQLDFRS             1 
13      COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIATHEVICCFA             1 
14      COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIATHEVICMFB             2 
15          COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMEDVIATHENSWFB             1 
16         COMPLAINTGENERATEDTHROUGHTHESAFETYHOTLINE/CONFIRMEDVIATHEQLDFRS             1 
17      COMPLAINTGENERATEDTHROUGHTTHESAFETYHOTLINE/CONFIRMATIONVIATHENSWFB             1 
18        COMPLAINTGENERATEDTHROUGHTTHESAFETYHOTLINE/CONFIRMEDVIATHEVICCFA             2 
** 19  COMPLAINTGENEREATEDTHROUGHSAFETYHOTLINE/CONFIRMEVIAUGLINSPECTIONREPORT             1 
20                   COMPLAINTTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIANSWFB             1 
21               COMPLAINTTHROUGHTHESAFETYHOTLINE/CONFIRMATIONVIATHEQLDFRS             1 
22                   COMPLAINTTHROUHSAFETYHOTLINE/CONFIRMATIONVIATHEVICCFA             1 
23                                                  ELECTRICALSAFETYOFFICE             1 
24                                                      ENERGYSAFEVICTORIA             1 
25                                               ENERGYSAFEVICTORIA/VICCFA             1 
26                                               ENERGYSAFEVICTORIA/VICMFB             1 
27                                               GOVERNMENTROOFINSPECTIONS             1 
28                                        MEDIAREPORT/CONFIRMATIONVIANSWFB             1 
29                                                      MEDIAREPORT/VICMFB             2 
30                                    MEDIAREPORTCONFIRMATIONTHROUGHVICMFB             1 
31                                                                   NSWFB            19 
32                                                            NSWOFT/NSWFB            26 
** 33                                                           PUBLICAFFAIRS             1 
** 34                                                             PWCRIREPORT             1 
35                                                                  QLDFRS            13 
36                                                                    SAFB             1 
37                                                                    SAFS             1 
38                                                                   SAMFS             1 
39                                                               UGL/SAMFS             1 
** 40                                                     UGLINSPECTIONREPORT            10 
41                                                                  VICCFA            25 
42                                                      VICCONSUMERAFFAIRS             1 
43                                                                  VICMFB            38 
44                                                                  WAFESA             1 
45                                                           WAFIREBRIGADE             4 

Those lines headed ** make no mention of the fire services and the current definition is that these are 
excluded and the remaining 156 represent 'fire callouts'.  This is intentionally a conservative approach 
as some of the 156 remaining may not have involved a fire service callout.   

Merging of these two data files 
For the purposes of the analysis, the HIP database was merged with the Fire incident data base. Of the 
197 fire incidents selected above, all but two were found to exist on the HIP database.  It transpired 
that the installer for the other two fire incidents, which had happened shortly after installation, decided 
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not to lodge a claim and hence these installations never appeared on the HIP database.  In order to 
obtain a dataset to look at the rate of occurrence of fires, these records were added in. 

As a result, the merged database had 1,108,151 cases.   

The following additional change was made.   

• There were 5 cases where the material recorded at the inspection following the fire incident 
differed from that recorded on the HIP database.  For these, the material on the fire incident 
database took precedence.  

This represents 3% of cases.  Thus, there may be a small proportion (a few percent) of 
installations with  'Material' incorrectly identifi ed on the HIP database.  

The Call Centre data 
The call centre data was received from the Department on 2 November 2010 as 

"SINGLE SOURCE.xls", dated 02/11/2010. 

This is an updated version of the spreadsheet 010710SINGLE SOURCE.xls", dated 01/07/2010 
examined earlier.  The spreadsheet contained several sheets, including 

• "Immediate Referral" which contains 19,198 records.  These are urgent inspection requests 
that originate from Centrelink CC, DEHWHA CC, Ministers Office, Compliance/Fire/Foil 
Team and are sent to PWC on a daily basis to arrange inspection. 

• "Non Urgent Referral" which contains 6,714 records.  Householders that have not expressed 
immediate safety concerns, but would still eventually like an inspection. 

These two files were initially treated separately, as outlined below.  For the Urgent cases: 

• There were 4,612 records which had a blank WON and another 1,390 cases which included 
"NOWON", "NoWON" and similar text entries, plus a few that were labelled Phase 1".  These 
were excluded leaving 13,196 cases.  There were 5 entries where the WON was present but 
scrambled.  These were corrected. 

• There were 17 cases where the WON had 9 digits instead of 8.  These were corrected as 
follows: 
      Old          Corrected 
905344673          90534673 
917905546          91790546 
902320024          90232024 
921552335          92155235 
917193000          91719300 
737520086          73752086 
915476633          91547633 
726222918          72622918 
916476021          91647610 
720475580          72475580 
900361131          90036131 
738460162          73846162 
921102858          92102858 
738247964          73824964 
912475000          91247500 
72579532,72579530  72579532 
918665785          91865785 
902463941          90246391 
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• Two EHP were greater than 13168.  These were identified on the HIP database and corrected 
as follows: 

      Incorrect     Corrected 
          67416        6746 
          96940        6940 

• There were another 40 cases with no EHP or a WON that could not be matched to an EHP.  
These were removed also, leaving 13,156 cases. 

• There was a field called "Origin" from which 11,272 cases came from the Centrelink call 
centre, 502 from the DEWHA call centre, 108 from the Fire team and a further 410 through 
Ministerial sources, making 12,292 cases.  The remaining 864 cases had a variety of values 
including "Other-see comments" (273), <blank> (73), Luke Scott (131), Compliance (172) and 
Missing from PwC (107).  These were all excluded, leaving 12,292 cases.   

For the non-Urgent cases, 

• There was one case was with a corrupted WON (91277`24) which was identified on the HIP 
database and corrected to 91277124. 

• There were 7 EHP that are greater than the maximum value of 13168.  These were identified 
on the HIP database via their WON and corrected as follows: 

      Incorrect     Corrected 
         102038       12038 
         120702       12072   
          13796       12796   
          22047        2047   
          97775        9775   
          17721       11721   
          45250        4250 

• There were 3 cases where the WON had 9 digits instead of 8.  These were corrected as 
follows: 
        Old    Corrected 
  920996698     92099698  
  919094725     91904725 
  902171334     90171334 

• There were 383 cases which were labelled NOWON or Phase 1".  These were excluded 
leaving 6331 cases. 

Together, these made a file with 18,623 cases.   

• There were 497 cases where there was no EHP.  All but 62 of these were identified through 
matching the WON with the HIP database. 

• There were a number of repeated records.  All repeated WON were removed.  In cases where 
the WON appeared in both the Urgent and non-Urgent list, the one in the Urgent list was 
retained.  There were also 35 Foil cases removed.  This left 11,017 Urgent and 5,128 non-
Urgent cases. 

• There were still 283 cases where the EHP did not agree with HIP when the WON was 
matched, and 420 cases where the WON was not found on the HIP database and hence no EHP 
could be retrieved.  Of the 283, the Postcodes matched on 206 cases, but failed to match 77 
times.  Where the Postcodes matched, the EHP on this file was replaced by the one on the HIP 
file, on the assumption that the HIP file is correct in this case.  Where the Postcodes failed to 
match, the WON on the Urgent/non-Urgent database is assumed to be incorrect and so the 
wrong EHP has been retrieved from the HIP file. In 33 cases, a WON can be identified that 
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would make the EHP and the Postcode agree.  These were corrected.  For another 34, simple 
fixes could be found that get the two files to agree, by changing the EHP to agree with HIP.  
The remaining 10 cases were removed. 

• The 420 cases where the WON did not appear on the HIP database were allowed to remain.  In 
these cases the EHP given is assumed correct and that the WON has been written incorrectly.  
A quick examination of some of these suggests that this is often the case. 

The final result is that there are a total of 16,135 cases on the Urgent/non-Urgent database, 
consisting of 11,009 Urgent and 5,126 non-Urgent. 

  

The first set of inspection data 
The first Inspection Data file was supplied by the Department and came from PwC with a date of 
01/07/2010 as 

RISKPROF_EXP_CUBE.zip 

The file contained 71,902 records and 100 columns.  The description provided by PwC (in a file 
Info.doc) was: 

• The roof inspection results cube is a concatenation of PwC Request information, UGL’s JDE 
call centre data, and the results from inspection reports. 

• The inspection status column determines where the inspection attempt is in the UGL call 
centre life cycle.  There are two final states: 

o ‘Inspection Completed and reviewed’ means the inspection has been attended and an 
inspection report should exist. 

o Inspections that are ‘Stale / other reason could not organise inspection’ means an 
inspection could not be arranged and no inspection report will exist. 

• The ‘Actual Inspection Date/Time’ field is used to work out if inspection results were received 
or not (it will be blank if no inspection results were received) 

• Only results which have the PwC First Review column populated have been reviewed to 
determine for fire hazard or other non-compliance indicators 

• For all inspections that are completed ‘Inspection Completed and reviewed’, PwC will flag 
each inspection as one of the following types 

o Fire Hazard (Results) : A potential fire hazard was found during the inspection 

o Non-fire hazard compliance issues : A non compliance issue was found (but no fire 
hazard) 

o No compliance issues noted 

o NO NEW INSULATION RESULT : No insulation was found 

o No inspection result : The inspection could not be completed (e.g. HH does not show 
up at booking time, could not get into roof due to no manhole) 

 

Restricting the data to complete inspections 

This information was used to reduce the data as follows: 
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• Results are restricted to those which had the flag "Inspection Completed and reviewed" in 
column 24.  The values in column 24 were: 
                                          <blank>      6484  
                                  Appointment Made     5873  
                                 Calls in progress     5538  
                                    Calls to begin      799  
            Inspection Completed - Awaiting Review     1880  
                 Inspection Completed and reviewed    32831  
Stale / other reason could not organise inspection    18497  

By restricting to " Inspection Completed and reviewed" only, this reduced the number of 
records to 32,831. 

• There are three columns with dates.  These are not always consistently represented, so a small 
program was run to get them all in a consistent framework of dd/mm/yyyy.  This uncovered 
the following errors: 

There are 11 inspection dates that precede 01/07/09: 
      WONInspections. Ref.NoInspectons Actual.Inspection.Date.Time   Appt_Time 
2668        72535770     20100309-7738          29/4/2009 10:00:00 29/4/2010 
29822       90582491   20091130CCA-091            4/3/2009 8:00:00   4/3/2010  
40569       91138759   20091216CCA-271           4/1/2009 10:00:00  5/1/2010  
43549       91266602      20091109-902           5/1/2009 10:00:00   5/1/2010  
45239       91316191      20090920-821          10/2/2009 11:00:00 20/11/2009  
47051       91395737   20100105CCA-035            1/1/2000 0:00:00 15/1/2010  
50231       91551099     20091025-1044           12/1/2001 8:05:00  12/1/2010  
50256       91551458   20091216CCA-260           6/1/2009 11:00:00  6/1/2010  
54340       91737963   20100105CCA-037           1/1/2000 14:00:00 13/1/2010  
54777       91737974   20100105CCA-052            1/1/2000 0:00:00 12/1/2010  
61691       92091260     20091102-1140          8/12/2008 16:00:00 8/12/2009  

For 6 of these, the date given is a year earlier than it should be.  For another four, with dates 
around 2000 or 2001, the year is obviously wrong.  For the final one, highlighted in bold, it 
was apparent that the date should be 10/12/2009.  These were corrected so this did not change 
the number of records. 

There is one inspection date which is past the end date and was corrected back to 17/02/2010: 
41583       91189811      20091004-719         17/12/2010 13:00:00 17/2/2010  

• The file was merged with the HIP database using the Work Order Number (WON) to recover 
the following information from that database and append it to the records here: 
[101] "INSTALLATION_DATE"                                               
[102] "AREA_INSULATED"                                                  
[103] "PRODUCT_TYPE"                  

There were a total of 109 records for which the WON given in the inspection data was not 
found on the HIP database.  These 109 records were excluded, reducing the number of 
records to 32,722. 

• An examination of the material used ("PRODUCT_TYPE") showed that 700 of the 
installations used Foil.  Since these are specifically excluded from this project, these were 
excluded, reducing the number of records to 32,022. 

• Columns 13-17 of the data identify the five categories into which the houses were uniquely 
classified.  The last of these ("inspection not completed") contained 2494 cases which should 
be removed since they provide no information about the likelihood of a house being a safety 
risk.  Since the data had earlier (first bullet point) been restricted to records which were 
classified as "Inspection Completed and reviewed", it is not clear why there should still be so 
many cases which have "inspection not completed" at this stage.  At least some of these cases 
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will be ones where an inspection occurred (i.e. the premises were attended) but reasons arose 
during the inspection which led to the inspection being terminated prior to a formal decision 
about which of the other categories the house should be assigned to.  Removal of these 
reduces the number of records to 29,528.   

• Finally, attention is restricted to those for which consent is given to an inspection.  A further 
367 cases have either a blank or NO in the question about whether consent has been given.  
Again, this is inconsistent with the fact that these cases are in fact assigned to one of the 
outcome categories in Columns 13-16.  When these are excluded, the number of 
inspections for which an analysis can be done is reduced to 29,061.  This is the number of 
records on which the analyses are based. 

Inconsistencies in the data 

There are still some inconsistencies in the remaining data.  Some of these are outlined here as an 
indication of data quality. 

• Among the cases deleted are 2494 cases which are classified in one column (Column 24) as 
being "completed and reviewed", yet in another column (Column 17) as being "not 
completed".  A further 367 cases were deleted as not having consent from the householder, yet 
they were assigned to one of the outcome categories.  The reasons for these should be 
investigated so that they can be more appropriately categorised. 

• Although all 29,061 cases have "consent given by householder" (Column 54), there are 378 
cases in which no name is given on the form for the person who gave consent (Column 55).  
Note, incidentally, that there are other cases where a single character has been inserted in this 
'Name' field to avoid the absence of a name being noticed. 

• There are 53 cases where Column 23 shows " Stale or could not complete call", even though 
the next column (Column 24) shows that this inspection is complete and has been reviewed. 

• Column 13 contains "−1" to identify a safety/fire risk and zero otherwise.  There are 4343 of 
these 29,061 cases that have "−1" here.  Column 19 is labelled as "FHFlag" but does not agree 
precisely with this. All 4343 cases have FHFlag set to "Yes", but there are an additional 27 
cases where the FHFlag is "Yes" but the safety risk in Column 13 is set to zero.  Column 13 
was used as the definition of safety risk, but the differences between it and the FHFlag should 
be investigated. 

Batches 

There is much discussion in various documents about the source of the inspections.  This is generally 
covered by "Priority" (Column 11).  For the full 71,902 cases on the inspection file, the breakdown for 
Priority is 

    0     1     3  
 7149  5034 59719 

where  

• Priority=0 represents Urgent cases coming from the Call Centre (and some other sources),  

• Priority=1 represents non-Urgent cases coming through the same routes, and   

• Priority 3 covers all cases that originated outside the Call Centre lists and is divided between 
'random' cases and 'targeted  ' cases.   

There is no direct column in the data that allows this separation, although Batch numbers can be 
associated with the information in Batch (Column 90).  The information in that column is largely a 
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date with some extra characters. A document provided by PwC (HIP Inspection Batch Criteria.doc, 
27/07/10), reproduced in Appendix 10.A, associates these dates with Batch numbers and, to a large 
extent, allows identification of which batches are 'random' and which are 'targeted  '.  Subsequent 
information was provided that allowed the identification of the batch labelled 'RBH'. 

Our aim was to redefine Priority so that Priority=2 represents the 'targeted' selections and Priority=3 
represents the 'random' selections.  'Targeted here is taken to mean that PwC took a random selection 
of installations from companies that had been identified as having a fire or a call centre request from 
one of their installations.  In that sense, the 'targeted' cases above can be regarded as random, but from 
a restricted number of companies. 

The batches labelled RBH, SCL and SPE do not qualify as 'targeted' from that view point and are 
more similar to the Priority=1 cases, which are the nonurgent inspections arising from the call centre.  
Hence these three batches were given Priority=1.  The resulting allocation of Priority was then as 
follows: 
Batch      Priority          Category 
1-8           3     Random 
9-16          3     Random 
17            2     Targeted   >1 fire/safety hazard 
18            2     Targeted   >1 fire/safety hazard, NT/SA 
19-21         2     Targeted   >1 fire/safety hazard 
22-23         2     Targeted   >1 fire 
24            3     Random 
RBH           1     Targeted   Requested by householder 
SCL           1     Targeted   Show cause 
SPE           1     Targeted   Fraud suspected 

The number associated with each Batch in the complete inspection data base (71,902 cases) is: 
      Batch 
   RBH   SCL   SPE     1     2     3     4     5     6     7     8     9    10    11   
   500   279   224  1803  1641  1684  1690  1687  1708  1550  1529  1653  1069  1277  
  
    12    13    14   15    16    17    18    19    20    21    22    23    24      <NA> 
  1277  1273  1260 1218  1498  1992   300  2076  7872  1497 14952  2018  3998      200 

This leads to the following table for the 29,061 cases: 
                                        Batch 
Priority   P0   P1  RBH  SCL  SPE    1    2    3    4    5    6    7    8    9   10    
   0     2385 2416    0    0    0    0    0    0    0    0    0    0    0    0    0   
   1        0    0  348  114  132    0    0    0    0    0    0    0    0    0    0   
   2        0    0    0    0    0    0    0    0    0    0    0    0    0    0    0   
   3        0    0    0    0    0  898  857  874  829  865  849  721  660  751  493  
                                         Batch 
Priority   11   12   13   14   15   16   17   18   19   20   21   22   23   24 P3Other  
    0       0    0    0    0    0    0    0    0    0    0    0    0    0    0     0  
    1       0    0    0    0    0    0    0    0    0    0    0    0    0    0     0  
    2       0    0    0    0    0    0  868  150  954 3528  689 5642  435    0    35  
    3     601  568  616  596  863  667    0    0    0    0    0    0    0    5     0  

Additional fields 

In order to undertake an analysis of the inspection data, some additional information was required.   

• Inspections needed to be identified which were associated with either the fire incidents or with 
installers who had experienced fire incidents.  From the fire incident data, the 197 WONs and 
150 EHP values (i.e. companies) which had experienced one or more fire incidents among 
their installations were identified.  This data was merged with the inspection data to add two 
more columns, FE, which had a 1 if that inspection corresponded to the location of a fire 
incident (and zero otherwise), and EHPwFE, which had a 1 if the installer for that location had 
experienced a fire incident at that or any other installation (and zero otherwise). 
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[105] "FE"                                                              
[106] "EHPwFE" 

Of the 29,061 inspections in this file, 52 had experienced a fire incident at that location, and 
10,901 had an installation company which had experienced a fire incident at one of their 
installations.  Note, in passing, that there are 2549 distinct EHPs on this inspection file, 49 of 
which have experienced one or more fire incidents, so that there is an average of 222 
inspections for each of them.  For the remaining 2500, which have not had a fire incident 
reported, there is an average of 7.3 inspections.   

• It will be useful to classify the EHPs according to various criteria.  The following data was 
constructed from the HIP database for each EHP.  "EHPn" represents the number of 
installations undertaken by each installer company.  "EHPs" classifies those numbers into one 
of 8 categories according to size: 0-4,5-9, 10-49, 50-99, 100-199, 200-499, 500-999, 1000-. 
"EHPd" identifies the first installation date (days since 01/01/1970) for that installer.  These 
three additional columns were brought into the inspection data along with the EHP for each 
inspection.  
[107] "EHPn"                                                            
[108] "EHPs"                                                            
[109] "EHPd" 

• There is evidence that the safety risk depends on the material used and, in particular, whether 
Cellulose is used.  For each EHP, calculate the proportion of their installations that used 
Cellulose.  This was called "EHPr". 

• It is thought likely that the safety risk is related to each of three indicators.  Firstly, where calls 
are received from householders which result in an "Urgent" referral to PwC for an inspection.  
A variable "EHPwu" gives the proportion of installations for each company which have been 
subject to an "Urgent" request for an inspection.  Second, form "EHPwnu" which gives the 
proportion of installations for each company which have been subject to a "non-Urgent" 
request for an inspection.  For each of these the data sets produced under "Call Centre data" 
above are used.  Finally, EHPwf which gives the proportion of installations for a company 
which have been subject to a fire incident.  This uses the 197 fire incidents as described earlier. 
[110] "EHPr"                                                            
[111] "EHPwu"                                                           
[112] "EHPwnu"                                                          
[113] "EHPwf" 

Some final checks 

As a check on Batches, the column "EHPwFE", which identifies those EHPs which have experienced 
a fire incident at one or more of their installations, was used to look at the proportion of each of these 
batches that were associated with such EHPs.  Batches specifically targeted at companies which have 
experienced a fire incident should have a high proportion, so this is a check that the story is right.  
This is shown in Table 10.3.  In particular: 

• Batches labelled P0 and P1 have around 30% from companies with a fire incident. 

• Batch RBH (requested by householder) has about 20% coming from companies with a fire 
incident. 

• Batches SCL and SPE (show cause and fraud suspected) have relatively low rates. 

• For Batches 1-14, labelled "random", the percentage of inspections connected to companies 
with a fire incident is in the range 13-20%, with an average of 17.4%.  

• Batches 15-16 are labelled as random and both have about 20%. 
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• Batches 17-21, which are targeted at companies that have experienced either a fire incident or 
a safety hazard, have rates around 30%, except for Batch 18 (small sample size) and Batch 21. 

• Batches 22-23 are specifically targeted at companies which have a fire incident and the 
percentages are much higher at 91% and 84%. 

Table 10.3: Proportion of completed inspections associated with companies which have experienced a fire incident 

Batch EHP 
with fire 
incident P0 P1 RBH SCL SPE 1 2 3 4 5 

No 1758 1668 277 99 118 759 740 735 691 719 
Yes 627 748 71 15 14 139 117 139 138 146 
Total 2385 2416 348 114 132 898 857 874 829 865 

% 26.29 30.96 20.40 13.16 10.61 15.48 13.65 15.90 16.65 16.88 
 6 7 8 9 10 11 12 13 14 15 

No 690 578 536 622 408 471 465 495 498 406 
Yes 159 143 124 129 85 130 103 121 98 109 
Total 849 721 660 751 493 601 568 616 596 515 

% 18.73 19.83 18.79 17.18 17.24 21.63 18.13 19.64 16.44 21.17 
 16 17 18 19 20 21 22 23 24 P3Other 

No 537 589 137 630 2383 564 503 71 5 8 
Yes 130 279 13 324 1145 125 5139 364 0 27 
Total 667 868 150 954 3528 689 5642 435 5 35 

% 19.49 32.14 8.67 33.96 32.45 18.14 91.08 83.68 0.00 77.14 

The second set of inspection data 
The second Inspection Data file was supplied by the Department and came from PwC with a date of 
31/01/2011 as 

INSPECTIONCUBE_EXP_20110131_V2.txt 

The file contained 282,562 records and 64 columns.  The description provided by PwC (in a file 
CSIRO Extracts 9 Nov.doc) and subsequently. 

Table 10.4: Main fields in new inspection data 

Field name Desc Values 
Service_Provider Company who was assigned 

the inspection request 
CSR, UGL 

Batch_Type The batch the sample came 
from.  There is a small number 
of HISP Other and null types 
which represent requests not 
part of the regular batch 
sampling process 

DRSI, HRSI-O, HRSI-I,  
HISP Random – CSIRO Batch 1,2,3  
HISP Random – PwC Batch 1,  
HISP Targeted − CSIRO  
HISP Targeted – PwC Profiler Pass 2,  
HISP Targeted – PwC Profiler Pass 3,  
HISP Other, null 

CC_Job_Number UGL / CSR reference  
CC_Work_Order_Number DCCEE reference which links 

to claims table 
 

Calc_Has_Inspection_Report Yes / No field, where ‘Yes’ 
indicates an inspection form 
exists for this call record 

Yes, No 

Ins_qXXXX Inspection form questions Depending on question, but generally 
Yes/ No for UGL, Pass / Fail for CSR 

SSD_GEO_CLASSIFCATION" Classifies each record as Metro/NonMetro 
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'Metro' or 'Non Metro' 
ASGC_FS_SLA_CODE ABS Statistical Local Area 

(SLA) code for each address 
 

ASGC_FS_SLA_NAME Name of the SLA  
CALC_PASS_INSPECTION_QC 'Yes' if inspection has passed 

PwC initial QC processes 
Yes/No 

Restricting the data to complete inspections 

This information was used to reduce the data as follows: 

• Restrict the results to those which were complete according to "INSPECTION RESULT" in 
column 59.  After some minor recoding, the values in column 59 were: 

 <blank>   Fail-MR Fail-NH Fail-UR    Pass  Pass-R    UtoC  
  236680      3412    9219     418   19183    7084    6566 

where 'UtoC' is unable to complete, MR=Major Rectify, UR=Urgent Rectify, and 
NH=NonHIP-related failures.  Excluding the first and the last category leaves 39,316 records. 

• Note that these categories do not fit with the categories used in the previous inspection form. 

• There were 80 cases where the insulation material was listed as None and these were deleted, 
leaving 39,236 records. 

• For another 103 cases the material was blank.  These were all kept with a view to resolving 
these through matching with the HIP database. 

• The file was merged with the HIP database using the Work Order Number (WON) to recover 
the following information from that database and append it to the records here: 
 "EHP"        "IDATE"      "POSTCODE"   "STATE"      "MATERIAL"    

There were a total of 326 records for which the WON given in the inspection data was not 
found on the HIP database.  These were excluded, reducing the number of records to 
38,910. 

• An examination of the material used showed that 20 of the installations used Foil.  Since these 
are specifically excluded from this project, these were excluded, reducing the number of 
records to 38,890. 

Inconsistencies in the data 

There are still some inconsistencies in the remaining data.  These are outlined here as an indication of 
data quality.   

• Question 6.04 asks "Are all ceiling spaces accessible?"  There are only 15 cases where UGL 
indicates "No", yet CSR marks this a "Fail" on 4033 cases, about 20% of all inspections.  This 
implies different interpretations of this question between the two companies.  Data is provided 
for other questions in the survey, so a Fail here did not stop the inspection. 

• The discrepancy between Material on the inspection form and the Material as given on the HIP 
database runs at 5.6% here (2,176 cases out of 38,890).  Use the Material identified in the 
inspection, where known, and that given in the HIP database otherwise. 

 

Additional fields 
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As with the first set of inspection data, additional fields were constructed with some slight variations 
due to the changes made between July and December.  To the original 64 fields in the inspection 
database, the following 25 fields were added: 

[65] "EHP"        "IDATE"      "POSTCODE"   "STATE"      "MATERIAL"   
[70] "FE"         "EHPwFE"     "INST"       "EHPn"       "EHPs"       
[75] "EHPd"       "EHPr"       "EHPc"       "INSTn"      "INSTs"      
[80] "INSTd"      "INSTr"      "INSTc"      "EHPwf"      "EHPwu"      
[85] "EHPwnu"     "INSTwFE"    "INSTwf"     "INSTwu"     "INSTwnu" 

These fields can be described as follows: 

• The EHP, inspection date (IDATE), Postcode, State and Material were added by linking to the 
HIP database and matching on the WON. 

• FE and EHPwFE now refer to the 197 fire incidents. 

• INST is an identifier for the particular installer (provided they did 5 or more installations; 
otherwise use the EHP) 

• EHPn, EHPs, EHPd, EHPr and EHPc refer, respectively, to the number of installations by the 
EHP involved with this installation, the size category, the first installation date for the EHP, 
the proportion of inspections by this EHP that were Cellulose and the proportion of inspections 
that were done by CSR. 

• INSTn, INSTs, INSTd, INSTr and INSTc refer, respectively, to the number of installations by 
the INST involved with this installation, the size category, the first installation date for the 
INST, the proportion of inspections by this INST that were Cellulose and the proportion of 
inspections that were done by CSR. 

• EHPwf gives the proportion of installations by this EHP which were subject to a fire services 
callout, EHPwu gives the proportion of installations by this EHP which were subject to an 
urgent call to the Call Centre, and EHPwnu gives the proportion of installations by this EHP 
which were subject to a non-urgent call to the Call Centre. 

• INSTwf gives the proportion of installations by this INST which were subject to a fire services 
callout, INSTwu gives the proportion of installations by this INST which were subject to an 
urgent call to the Call Centre, and INSTwnu gives the proportion of installations by this INST 
which were subject to a non-urgent call to the Call Centre. 
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10.4 Analysis of fire incident data 
Survival analysis 
In Section 5, the failure rate of dwellings was examined in terms of the rate of fire service callouts per 
100,000 dwellings per year.  This can be done more formally by using a 'survival analysis', which is 
commonly used, for example, in medical trials, looking at survival post-surgery.  It can then be used 
to determine differential survival rates under different treatment regimes.  The aim here is to look at 
the rate of fire service callouts over time and to see how it is affected by various other factors, like 
material or State. 

The data used here consist of (i) the number of days from installation to the fire service callout, for 
each of the 156 fire service callouts, (ii) the number of days from installation to the end of the 
observation period (31 January 2011), (iii) information for each installation about the material, state, 
installer, month of installation, etc. 

An initial survival curve, calculated from all 1,108,151 cases, is shown in Figure 10.1.  As well as the 
main curve, 95% confidence limits are also given, this shows, with a high degree of confidence, where 
the true survival curve lies.  

 
Figure 10.1: Survival curve for the fire service callout data, with 95% confidence limits 

Impact of Material 
Of major interest is the impact of the insulation material on the rate of fire service callouts.  The above 
survival curves can be calculated separately for each of the three material classes, Cellulose, 
Glasswool and Other, and these are shown, with appropriate confidence limits in Figure 10.2.   
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Figure 10.2: Survival function, for the three material classes, with confidence limits. 

There are clear differences, with Cellulose having a much higher rate of fire service callouts than the 
other two material classes.  As a simple illustration, Table 10.5 shows the number of fire service 
callouts for each material and also the number per 100,000 dwellings.   

Table 10.5: Fire service callouts per 100,000 dwellings, for each Material 

 Cellulose Glasswool Other Total 
Callout 47 99 10 156 
Total installations 116290 862337 129524 1108151 
Rate per 100,000 40.42 11.48 7.72 14.08 
Rate per 100,000 per 
year (at 31/3/11) 

7.18 2.04 1.37 2.50 

Note that the rate per 100,000 dwellings is not comparable with earlier rates quoted at "number per 
100,000 dwellings per year at 31/3/11".  An approximate conversion can be achieved by multiplying 
the rate of 14.08 per 100,000 by 0.1776 to produce the figure of 2.5 per 100,000 per year at 31/3/11.  
This factor of 0.1776 is then applied to the rates for each material in the table, and is used elsewhere in 
this report.   

An explanation of why such a factor is appropriate can be given by deriving a similar multiplier where 
specific data is available.  In this case it is applied to the calculation of a rate that is "per 100,000 per 
year for the period at least 9 months after installation: 

• Consider the observed average rate "at least 9 months after installation".  Table 5.2 shows that 
16 out of 156 fire callouts occurred at least 9 months after installation, so the rate per 100,000 
of 14.08 should be multiplied by 16/156 = 0.102 in order to reach an appropriate rate "per 
100,000 dwellings" for the period at least 9 months after installation.  This assumes that the 
proportion that occurs at least 9 months after installation is the same for each of the three 
materials, which is approximately true.  This would scale the overall rate above back from 
14.08 to 1.444. 
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• These represent occurrences within the period of observation and have not been scaled to an 
annual rate.  From Table 5.2, the total number of days "at risk" after 9 months is 197,583,069 
shared between 1,108,151 dwellings, an average of 178.3 days at risk for each dwelling.  This 
represents 178.3/365=0.488 of a year, so the rate of 1.444 needs to be divided by 0.488 in 
order to produce a rate applicable to "per 100,000 per year"; that is the multiplier applied to the 
14.08 would be 0.102/0.488 =  0.208. 

• When this multiplier is applied to 14.08, the result it 2.96 per 100,000 per year, which is in fact 
the rate that can be calculated directly for the average rate at least 9 months after installation. 

Proportional hazards model (Cox model) 

In the previous section a separate survival curve is given for each material.  An alternative method is 
to link the survival curves for materials by supposing that the curves are "proportional".  On the scale 
shown in Figure 10.3, this means that the curves are assumed to be the same shape, but each is 
multiplied by a constant relative to one another (that is, if they were straight lines, they would have 
different slopes).  The Cox model estimates these multiplying factors, and also the common curve. 
Figure 10.3 shows the same survival curves (solid lines) as before, but the dashed lines are the Cox 
model estimates.  There is close agreement. 

An advantage of the Cox model is that it provides estimates and standard errors for the multiplying 
factors, and hence a formal statistical test for whether the curves differ.  The results for this are as 
follows 

                   coef exp(coef) se(coef)     z       p 
MATERIALGlasswool -1.26     0.285    0.177 -7.09 1.3e-12 
MATERIALOther     -1.66     0.190    0.348 -4.76 1.9e-06 
 
Likelihood ratio test=46.7  on 2 df, p=7.24e-11  n= 1108151 

The interpretation of this is that (i) "exp(coef)" provides the multiplier for that level of material, 
relative to Cellulose, (ii) "coef" is the log of that value, and "se(coef)" is the standard error, (iii) "z" is 
the ratio of "coef" to its standard error and gives a measure of the statistical significance of the 
difference − values outside ±2 are indicative of a significant effect, (iv) "p" is the P-value which in 
statistical terms, is the probability that an effect this large or larger would be seen by chance if in fact 
there was no real effect due to this level of the factor. 

As a result, the hazard (likelihood of a fire service callout today given that no fire service callout has 
yet occurred) for Cellulose is 3.51 = 1/0.285 times that of Glasswool, while the hazard for Cellulose is 
5.26 = 1/0.190 times  that of Other - mainly Polyester, and each of these differences is highly 
significant (P<0.001).  This is amply demonstrated by the graphs. 
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Figure 10.3: Fitted Cox model(dashed lines) for different materials. 

Impact of Material and State 
Two other factors are currently available that might be used to test for differences between States.  
When State is included in the Cox analysis, the following results are obtained.  Note that there are no 
callouts in TAS or NT, so they do not appear here.  The State results are relative to NSW. 

                     coef exp(coef) se(coef)        z       p 
MATERIALGlasswool  -1.477  0.228       0.182 -8.12295 4.4e-16 
MATERIALOther      -1.714  0.180       0.350 -4.90048 9.6e-07 
STATEQLD           -1.012  0.363       0.293 -3.44990 5.6e-04 
STATESA            -0.370  0.691       0.522 -0.70867 4.8e-01 
STATEVIC            0.828  2.29        0.181  4.56974 4.9e-06 
STATEWA            -0.418  0.658       0.469 -0.89135 3.7e-01 
STATEACT            1.259  3.52        0.721  1.74592 8.1e-02 
 
Likelihood ratio test=116  on 7 df, p=0  n= 1108151  

There are several results demonstrated here: 

• The Material effects seem to be increased somewhat, with Cellulose now having a hazard     
4.39 = 1/0.228 times that of Glasswool and 5.56 = 1/0.180 times Other (mainly Polyester).  
These are slightly higher than were found earlier. 

• State effects are measured relative to NSW, and the significant differences are that the hazard 
for Victoria is 2.3 times NSW (P<0.001) and ACT is 3.5 times NSW, although not statistically 
significant (P=0.08).  Queensland is about 0.36 times the hazard of NSW (P=0.0006), but the 
other States are not significantly different (z values are less than 2), so that even though SA 
and WA look to have a lower rate than NSW, there is not enough data to be confident that it is 
a real effect.  There are no failures in Tasmania or NT, which may be due to them having a low 
rate but is more likely just that there are small numbers of installations. 
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As with Material, the rate of fire service callouts per 100,000 dwellings can be given, but this time 
separately for each Material and State.  These results are shown in Table 10.6.  As with Table 5.2, the 
rates are also converted to "per 100,000 dwellings per year at 31/3/11". 

Table 10.6: Fire service callouts per 100,000 dwellings, for each Material and State 

 NSW QLD SA VIC WA ACT TAS NT 
No.callouts         
Cellulose 17 9 1 20 0 0 0 0 
Glasswool 31 5 3 56 2 2 0 0 
Other 3 2 0 2 3 0 0 0 
No.installations         
Cellulose 23718 55459 6369 24902 5053 245 367 177 
Glasswool 377182 168092 30333 220272 48300 4591 11566 2001 
Other 47292 44724 1254 25257 8667 178 2128 24 
Callout rate (/100000)      
Cellulose 71.68 16.23 15.70 80.31 0 0 0 0 
Glasswool 8.22 2.97 9.89 25.42 4.14 43.56 0 0 
Other 6.34 4.47 0 7.92 34.61 0 0 0 
Callout rate (/100000/year at 31/3/11)      
Cellulose 12.73 2.88 2.79 14.26 0.00 0.00 0.00 0.00 
Glasswool 1.46 0.53 1.76 4.51 0.74 7.73 0.00 0.00 
Other 1.13 0.79 0.00 1.41 6.15 0.00 0.00 0.00 

While the data are thin in a number of areas, the table does demonstrate the following: 

• the higher rate of callouts for Cellulose relative to others, regardless of the State, 

• the relatively higher rate of callouts for VIC and the lower rate for QLD relative to NSW, 
particularly for Glasswool, where most of the installations and callouts occur (these three 
categories account for 92 of the 156 callouts), 

• the relatively lower numbers of installations in ACT, SA and WA make it difficult to establish 
what is happening there, although the data suggest lower rates than NSW. 

Size of Installation companies 
The targeted inspection regime particularly targets installation companies which have experienced a 
fire service callout.  Installation companies are classified into eight size groupings, according to the 
number of installations they have carried out.  Of the 7633 installation companies, they fell into the 8 
categories as shown in Table 10.7.  The fire service callouts, and the number of installations in each 
category, and a rate per 100,000 can be determined as before. 

Table 10.7: Fire service callout rate for different company size 

No. installations 0-4 5-9 10-49 50-99 100-199 200-499 500-999 1000- Total 
No.companies 1220 848 2397 1050 865 748 307 198 7633 
No. callouts 0 0 5 11 14 29 39 58 156 
No. installations 2736 5786 60069 75663 121044 231178 219284 392391 1108151 
Rate (/100,000) 0.00 0.00 8.32 14.54 11.57 12.54 17.79 14.78 14.08 
Rate (/100,000/yr 
at 31/3/11) 

0.00 0.00 1.48 2.58 2.05 2.23 3.16 2.62 0.00 

The outcome is that there are no significant differences related to the size of the company 
(Chisquare=7.16, 7d.f., not significant).  A further model was fitted that included State and Material as 
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well as the company size, and this showed the same effects − Material and State effects as before but 
no significant effects related to size of company. 

Month of installation  
There was a suggestion that the "month of installation" might be an indicator for the quality of the 
work done.  If that were so, it might show through the rate of fires.  In terms of numbers of 
installations and numbers of fires, this gave the following Table 10.8. 

Table 10.8: Fire service callout rate for different month of installation 

 Jul Aug Sep Oct Nov Dec Jan Feb+ Total 
Number of fires 8 12 13 32 33 18 25 15 156 
No.installations 79265 109457 139583 187183 200676 129803 142750 119434 1108151 

Rate (/100,000) 10.09 9.14 7.88 17.10 15.95 13.10 16.81 13.40 14.08 
Rate (/100,000/yr 
at 31/3/11) 

1.79 1.62 1.40 3.04 2.83 2.33 2.98 2.38 2.50 

While this rate does fluctuate, there are no significant differences (Chisquare=7.58, 7df, not 
significant).  

Does the fire callout rate relate to the safety risk for each company? 
The aim here is to look at installation companies, see what their safety risk is and then see whether 
they have a fire callout associated with them.  The risk of a fire callout for an installation company can 
then be examined in relation to their safety risk rate.  This will be done here for the first set of 
inspection data where the safety risk determination appears to be consistent. 

Inspections with Priority=2 or Priority=3 in the first set of inspection data (July 2010) were examined.  
The other Priority values are self-selected and are more likely to have a callout; in a number of cases 
calls to the hotline resulted in a fire callout.  On the other hand, for the random inspections 
(Priority=3), the safety risk is assessed for a whole lot of dwellings selected impartially from various 
companies and this is compared with whether the company is associated with a fire callout.  Targeted 
inspections (Priority=2) are, for the most part, random selections from particular companies or 
installers; it is just that the companies tend to be chosen because of their association with a fire callout 
or complaint.  The selection of companies is biased towards those with fire callouts or complaints, but 
the essential point is that the dwellings inspected are largely chosen at random from the installations 
by that company. 

The resulting analysis has 7633 companies represented, 128 of which have one or more fire callouts 
associated with them.  For Priority = 2 or 3, there are a total of 23,666 inspections of which 3,189 are 
identified as having a safety risk (13.5%). Table 10.9 shows how the fire callout rate varies with the 
safety risk for the 2220 companies that have inspections falling into these categories.  The fire callout 
rate is converted, as before, to a standardised rate per 100,000 per year at 31/3/11. 

In this table, if no safety risks have been identified for a company, the fire callout risk is 1.54 
per100,000 per year but this rises in line with the safety risk (the categories of safety risk shown here 
are ranges).  Overall, if the safety risk is non-zero, the rate is 4.34 per 100,000 per year.  Interestingly, 
for the companies which have had no inspections at all at Priority 2 or 3, there have only been 8 fire 
callouts and the rate is only 0.49 per 100,000 per year.   
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Table 10.9: Fire callout risk as a function of safety risk 

 Safety risk rate (%)  No  
 0.0 0-5 5-10 10-15 15-20 20-60 60-100 SR>0 insp's Total 
No.companies 1586 22 135 58 97 254 68 634 5413 7633 
No.safety risk 0 38 509 442 732 1382 86 3189 0 3189 
No. inspected 4458 983 5609 3292 4266 4961 97 19208 0 23666 
%SR 0 3.87 9.07 13.43 17.16 27.86 88.66 16.60  13.48 
No.Fire callouts 29 4 20 21 28 44 2 119 8 156 
No.Dwellings 334118 34228 157140 72778 84281 127880 10294 486601 287431 1108150 
Rate (/100000) 8.68 11.69 12.73 28.85 33.22 34.41 19.43 24.46 2.78 14.08 
Rate (/100000/ 
year after 12 mo) 

1.54 2.08 2.26 5.12 5.90 6.11 3.45 4.34 0.49 2.50 

Figure 10.4 shows not only these rates but also provides vertical lines representing 95% confidence 
intervals for each of the categories.  A model was fitted which allowed for the log of fire callout risk 
to vary linearly with (i) the logit of safety risk, (ii) the percentage of installations for that company 
which were Cellulose (EHPr), (iii) the percentage of installations that had previous insulation (EHPo).  
The fitted lines represent the four extremes of these last two factors, namely companies which do 
wholly Cellulose or no Cellulose and whether their installations were applied to dwellings with prior 
insulation or not.  The small points represent the predicted values for individual companies, taking 
account of whether they used Cellulose and whether prior insulation was present.  The formal analysis 
is shown in the following table 

            Estimate Std. Error z value Pr(>|z|)     
(Intercept) -8.37907    0.22781 -36.781  < 2e-16 *** 
EHPr         0.90227    0.20791   4.340 1.43e-05 *** 
EHPo         1.17635    0.25960   4.531 5.86e-06 *** 
lsr          0.30503    0.06527   4.673 2.97e-06 *** 
     Df Deviance Resid. Df Resid. Dev 
NULL                  2219     698.86 
EHPr  1   20.398      2218     678.46 
EHPo  1   30.043      2217     648.42 
lsr   1   24.172      2216     624.24 

In particular, 

• Cellulose increases the risk of a fire callout by a factor of exp(0.90)=2.46 (z=4.34, P<0.001) 
for a given level of safety risk relative to no Cellulose (i.e. Glasswool or Other).  

• Presence of previous insulation increases the risk of a fire callout by a factor of exp(1.18)=3.24 
(z=4.53, P<0.001) for a given level of safety risk, relative to no previous insulation. 

• The risk of a fire callout increases with safety risk (z=4.67, P<0.001). 

The risk of a fire callout is significantly lower, by a factor of three, for companies which have had no 
inspections at these priority levels compared to those companies which have inspections that do not 
have any safety risks.  The reason for this is that the process has been to specifically target companies 
associated with dwellings which have had a fire callout.  Thus, ideally, there would be no fire callouts 
in the category "no safety inspections".  It is nonzero presumably because the intended inspections 
have not taken place.  The implication is that the fire callout rate is under-estimated here and 
(correspondingly) must be over-estimated among those companies and dwellings where inspections 
have taken place.  It is not possible to adjust for this in the analysis except to say that these companies 
which have had no inspections would have a range of safety risk rates which would probably be 
biased towards the lower end of the safety risk range, and their inclusion would inflate the number of 
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dwellings and hence reduce the fire callout rate, probably more at the left end of the table (lower 
safety risk) than the right end (higher safety risk). 

A second analysis was performed, which included a factor for the proportion of installations subject to 
an Urgent referral for each company.  This showed similar effects to the above with the addition that 
the fire callout risk increases significantly for those companies with a higher proportion of 
installations subject to Urgent referrals (z=5.88, P<0.001).  

 
Figure 10.4: Fire callout risk (per 100,000 per year at 31/3/11) as a  function of safety risk (for companies with 

inspections at Priority 2 or 3), Material and presence of previous material.  The lines represent companies which do 
wholly Cellulose or no Cellulose, and for which all or none of their installations have previous material present. 
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10.5 The first inspection data 
Batches 
As a first comparison, the safety risk rate is examined for each of the batches identified earlier and 
listed in Appendix 10.2.  If the allocation of batches to targeted and random is appropriate, this should 
be reflected in the safety risk rate.  This is shown in Table 10.10.  

Table 10.10: Percentage with safety risk for each Batch  

 Batch 
Safety Risk P0 P1 RBH SCL SPE 1 2 3 4 5 

Yes 745 335 57 12 5 90 73 65 56 58 
No 1640 2081 291 102 127 808 784 809 773 807 

Total 2385 2416 348 114 132 898 857 874 829 865 
% 31.24 13.87 16.38 10.53 3.79 10.02 8.52 7.44 6.76 6.71 

Safety Risk  6 7 8 9 10 11 12 13 14 15 
Yes 63 59 52 60 29 50 48 50 58 66 
No 786 662 608 691 464 551 520 566 538 449 

Total 849 721 660 751 493 601 568 616 596 515 
% 7.42 8.18 7.88 7.99 5.88 8.32 8.45 8.12 9.73 12.82 

Safety Risk 16 17 18 19 20 21 22 23 24 P3Other 
Yes 99 173 14 153 605 123 1076 64 1 4 
No 568 695 136 801 2923 566 4566 371 4 31 

Total 667 868 150 954 3528 689 5642 435 5 35 
% 14.84 19.93 9.33 16.04 17.15 17.85 19.07 14.71 20 11.43 

Among the Batches,  

• Batches 1-8, dealt with by Protivity, have safety risk rates in the range 6-10%, 

• Batches 9-14 were selected at random and also have safety risk rates in the range 6-10% 

• Batches 15 and 16 are labelled as random, but have a safety risk rate of 13-15%.  These may 
be incorrectly labelled, as this rate is higher than would be expected for a random selection. 

• Batches 17-21 are labelled as having 'at least one fire or safety hazard (for that company)' and, 
except for the small batch 18, have safety risk rates of 16-20%. 

• Batches 22-23 are labelled as 'at least one fire (for that company)' and have safety risk rates of 
15-19%. 

• Batch 24 so far has a very low response rate but is labelled as random. 

• Batch RBH is a list of inspections requested by householders, but separate from the P0 and P1 
lists.  It has a similar safety risk to the P1 batch. 

• Batches SCL and SPE are labelled as targeted, being based on 'show cause' and 'suspected 
fraud', respectively.  The safety risk rates here are quite low and this is possibly because some 
of the fraud suspected is related to not installing insulation at all, in which case the safety risk 
rate would be expected to be low. 

The batches labelled here as P0 (Priority 0) and P1 (Priority 1) correspond to referrals of urgent and 
non-urgent cases from the call centre.  The former has a safety risk rate of 31%, the highest of any 
batch here, while the latter is 14% and is slightly lower than the targeted inspections of Batches 17-23. 



  Page 90 of 112 

CSIRO Mathematics, Informatics and Statistics              31/03/2011 

Factors relating to companies 
The current list of risk factors is very restricted; basically for the fire incident data only Material and 
State were used.  Those are available here but need to be supplemented with other factors.   

It is hoped that, in the final risk assessment tool, there will be a number of factors available that are 
indicators based around companies.  Three indicators are developed here.   

• The proportion of installations that had an associated fire incident.  The 197 fire incidents 
were associated with just 154 companies, but only 144 of these have inspections, so the safety 
rate for those companies can be examined.  There are another 2076 companies with 
inspections that do not have fire incidents.  For the remaining 5413 companies, there are no 
inspections and hence cannot obtain any estimates.  A logistic regression here shows a strong 
effect as shown in the following Figure 10.5.  Here, the red line is the fitted line which has a 
slope of 0.20 (se=0.015), indicating that (approximately) if the rate of fire incidents in one 
company is double that in another company, the safety risk is likely to be 20.2=1.15 times 
higher, i.e. 15% higher.  The two lines provided consist of the formal model fit (red) and a 
non-parametric smoothed curve through the data (green). The blue "x" at the left indicates the 
safety risk rate (11.4%) among those companies which have not experienced a fire incident but 
for which inspection data exists. 

 
Figure 10.5: Safety risk as a function of proportion of fire incidents 

• The proportion of installations that had an Urgent request for inspection.  The 6326 
Urgent inspection requests were associated with 2204 companies, but only 1303 of these have 
inspections, so the safety rate for those companies can be examined.  There are another 917 
companies which have inspections but no requests for urgent inspections.  For the remaining 
5413 companies, there are no inspections and hence cannot obtain any estimates.  A logistic 
regression here shows a strong effect as shown in the following Figure 10.6.  Here, the red line 
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is the fitted line which has a slope of 0.32 (se=0.021), indicating that (approximately) if the 
rate of fire incidents in one company is double that in another company, the safety risk is likely 
to be 20.32=1.25 times higher, i.e. 25% higher.  The two lines provided consist of the formal 
model fit (red) and a non-parametric smoothed curve (green) through the data. They only 
diverge at the right where there is almost no data. The blue "x" at the left indicates the safety 
risk rate (6.5%) among those 917 companies which have not had a request for an urgent 
inspection but for which inspection data exists. 

 
Figure 10.6: Safety risk as a function of proportion of Urgent requests 

 

• The proportion of installations that had a non-Urgent request for inspection.  The 5126 
non-Urgent requests for inspection were associated with 1545 companies, of which 985 have 
inspections, so the safety rate for those companies can be examined.  There are another 1235 
companies that have inspections but no such requests.  For the remaining 5413 companies, 
there are no inspections and hence cannot obtain any estimates.  A logistic regression here 
shows a strong effect as shown in the following Figure 10.7.  Here, the red line is the fitted line 
which has a slope of 0.25 (se=0.020), indicating that (approximately) if the rate of non-urgent 
inspection requests in one company is double that in another company, the safety risk is likely 
to be 20.25=1.19 times higher, i.e. 19% higher.  The two lines provided consist of the formal 
model fit (red) and a non-parametric smoothed curve (green) through the data. They only 
diverge at the right where there is almost no data.  The blue "x" at the left indicates the safety 
risk rate (8.8%) among those companies which have not had a request for a non-urgent 
inspection but for which inspection data exists. 



  Page 92 of 112 

CSIRO Mathematics, Informatics and Statistics              31/03/2011 

 
Figure 10.7: Safety risk as a function of proportion of non-Urgent requests 

These results establish that these three factors are strong indicators of the safety risk associated with 
the company.   

Priority=2 and 3 data 
For the first analysis, the data is restricted to Priority=2 and Priority=3, a total of 23,666 inspections.  
Factors included in this were the three factors above associated with companies, a factor for the 
Material and a factor for the States.  The model showed that all these factors were significant as 
shown below. 

                  Estimate Std. Error z value Pr(>|z|)     
(Intercept)       -0.21527    0.17518  -1.229  0.21912     
MaterialGlasswool -0.15319    0.05084  -3.013  0.00259 **  
MaterialOther     -0.43163    0.07955  -5.425 5.78e-08 *** 
StateQLD          -0.02048    0.05505  -0.372  0.70988     
StateSA            0.10451    0.09841   1.062  0.28824     
StateVIC           0.41947    0.05156   8.136 4.08e-16 *** 
StateWA           -0.12545    0.14076  -0.891  0.37278     
StateACT           1.00809    0.16820   5.993 2.05e-09 *** 
StateTAS          -1.59191    0.50731  -3.138  0.00170 **  
Elfo               0.09201    0.01676   5.489 4.04e-08 *** 
Eluo               0.15990    0.02606   6.135 8.50e-10 *** 
Elnuo              0.02100    0.02467   0.851  0.39464     
  
         Df Deviance Resid. Df Resid. Dev 
NULL                     23665      18711 
Material  2   70.917     23663      18640 
State     6  309.761     23657      18331 
Elfo      1   53.496     23656      18277 
Eluo      1   54.230     23655      18223 
Elnuo     1    0.727     23654      18222 
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Effects for Material are in the same direction but smaller than seen for the fire incident data, and the 
effects for States are in a similar direction (VIC is 1.5 times NSW and ACT is 2.7 times NSW) to 
those seen in the fire incident data. 

As indicated earlier, it is important to see whether the effects fitted 'neutralise' any differences due to 
Priority.  The addition of a further term for Priority showed strong significance with a value of −0.73 
(se=0.046).  This indicates that, even after allowing for the other factors, Priority 3 (random) cases 
have a safety risk which is lower than that for Priority=2 (targeted) by a factor of 0.48, half the 
targeted rate.  This is a serious discrepancy which is not at this stage explained and which strongly 
suggests that attention should be restricted just to the Priority=3 data. 

Inclusion of Original Material 
The above analysis can be extended by including an allowance for whether or not there was a previous 
insulation material in place.  The analysis is shown below: 

                  Estimate Std. Error z value Pr(>|z|)     
(Intercept)       -0.66437    0.17841  -3.724 0.000196 *** 
MaterialGlasswool -0.19802    0.05148  -3.847 0.000120 *** 
MaterialOther     -0.42766    0.08017  -5.335 9.57e-08 *** 
StateQLD           0.09882    0.05610   1.762 0.078152 .   
StateSA           -0.36038    0.10184  -3.539 0.000402 *** 
StateVIC           0.14011    0.05399   2.595 0.009451 **  
StateWA           -0.19155    0.14235  -1.346 0.178431     
StateACT           0.55702    0.17174   3.243 0.001181 **  
StateTAS          -1.87777    0.50904  -3.689 0.000225 *** 
OrigMatSome        0.92673    0.04442  20.864  < 2e-16 *** 
Elfo               0.08477    0.01687   5.025 5.04e-07 *** 
Eluo               0.13134    0.02631   4.992 5.99e-07 *** 
Elnuo              0.01395    0.02509   0.556 0.578061     
            Df Deviance Resid. Df Resid. Dev 
NULL                        23665      18711 
Material     2    70.92     23663      18640 
State        6   309.76     23657      18331 
OrigMatSome  1   462.15     23656      17868 
Elfo         1    41.10     23655      17827 
Eluo         1    35.16     23654      17792 

There are two important outcomes from this analysis: 

• The presence of prior insulation increases the safety risk by a massive 0.93 (se=0.04), 
corresponding to an increase in safety risk by a factor of approximately 2.5 relative to the 
safety risk with no prior insulation.  This effect is much larger than the effect related to the 
material used in HIP2.  Prior insulation is present in 30% of inspected dwellings, so this 
indicates that this would be a good target for future inspection and rectification. 

• Inclusion of this term in the model greatly reduces the differences between States.  For 
example, the effect of VIC relative to NSW is reduced from 0.42 (se=0.05) to 0.14 (se=0.05), 
while ACT relative to NSW is reduced from 1.01 (se=0.17) to 0.56 (se=0.17).  This implies 
that about half the impact due to "State" is actually due to the different rates at which prior 
insulation is present in the dwellings in different States. 

Table 10.11 shows the presence of previous insulation material in the different States.  The very high 
rate of prior insulation in VIC, ACT and SA contributes strongly to the higher safety risk rates in 
those States. 
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Table 10.11: Percentage of dwellings with previous insulation, random and targeted, first inspection sheet 

 NSW QLD SA VIC WA ACT TAS NT Total 
None 6967 6308 359 2801 494 47 106 0 17082 
Some 1724 563 777 3159 145 135 80 0 6583 
%with 19.84 8.19 68.40 53.00 22.69 74.18 43.01  27.82% 

Priority=3 data only 
This data has only 11,365 records.  Fitting the same model gives: 

                  Estimate Std. Error z value Pr(>|z|)     
(Intercept)       -1.74593    0.36538  -4.778 1.77e-06 *** 
MaterialGlasswool -0.11073    0.10906  -1.015  0.30995     
MaterialOther     -0.38336    0.14090  -2.721  0.00651 **  
StateQLD          -0.10988    0.08572  -1.282  0.19990     
StateSA           -1.06686    0.24151  -4.417 9.99e-06 *** 
StateVIC          -0.52356    0.10106  -5.181 2.21e-07 *** 
StateWA           -0.86851    0.21244  -4.088 4.35e-05 *** 
StateACT           0.74959    0.23421   3.201  0.00137 **  
StateTAS          -1.08786    0.51413  -2.116  0.03435 *   
OrigMatSome        0.95811    0.07865  12.182  < 2e-16 *** 
Elfo               0.01255    0.03940   0.319  0.75000     
Eluo               0.15135    0.03412   4.436 9.14e-06 *** 
Elnuo             -0.05407    0.03445  -1.570  0.11651     
            Df Deviance Resid. Df Resid. Dev 
NULL                        11364     6662.2 
Material     2   12.799     11362     6649.4 
State        6   64.682     11356     6584.8 
OrigMatSome  1  146.778     11355     6438.0 
Elfo         1    0.835     11354     6437.1 
Eluo         1   17.885     11353     6419.3 
Elnuo        1    2.448     11352     6416.8 

The effects are much less strong here, partly because the size of the data set has been halved, but more 
particularly because the effects are less pronounced in the random data than they are in the targeted 
data.  However, the size and impact of Original Material is still there and is the most important effect. 

Phone responses 
As reported in Section 6.1, dwellings which were randomly chosen for the first inspection sheet 
(Priority=3) were phoned to determine the answers to the key questions about the presence of original 
material, downlights, exhaust fans, heatlamps and flues.  A total of 6,306 responses were obtained.  
Tabulations have been provided in Section 6.1 but here a more formal analysis is undertaken to 
determine the joint impact of these factors on safety risk. 

The model is similar to that provided immediately above and may be compared with it.  Estimates of 
Material effects are very similar, with Cellulose giving a safety risk rate higher than Glasswool by a 
factor of about exp(0.093) = 1.1 and higher than Other materials by a factor of exp(0.415) = 1.5.  The 
effects of States are similar to those found for the Priority=3 data above, with ACT higher than NSW 
and all others lower.   

The important effects, which had not been estimable before, are the effects of previous insulation, 
which raises the safety risk by a factor of exp(0.69) = 2.0, and the effect of downlights where 1-5 
downlights already increases the safety risk by a factor of exp(0.73) = 2.1 and this increases to a factor 
of exp(1.41) = 4.1 when there are 21 or more downlights.  Exhaust fans increase safety risk by 
exp(0.10) = 1.1 and heatlamps by a factor exp(0.37) = 1.45. 
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Due to the low sample size here, these effects are not estimated very accurately, but they will provide 
a useful comparison with the results from the second inspections sheet. 

              Estimate Std. Error z value Pr(>|z|)     
(Intercept)   -3.02505    0.16973 -17.823  < 2e-16 *** 
MATERIALGlass -0.09285    0.14000  -0.663  0.50720     
MATERIALOther -0.41500    0.18262  -2.273  0.02306 *   
STATEQLD      -0.13748    0.11133  -1.235  0.21687     
STATESA       -0.87189    0.31358  -2.780  0.00543 **  
STATEVIC      -0.41747    0.13272  -3.145  0.00166 **  
STATEWA       -0.62605    0.25043  -2.500  0.01242 *   
STATEACT       0.66509    0.30358   2.191  0.02846 *   
STATETAS      -0.97193    0.60005  -1.620  0.10529     
OrigMatSome    0.69254    0.10258   6.751 1.47e-11 *** 
Down1-5        0.73252    0.12924   5.668 1.44e-08 *** 
Down6-10       1.25012    0.12839   9.737  < 2e-16 *** 
Down11-20      1.27043    0.13518   9.398  < 2e-16 *** 
Down21-        1.41460    0.17509   8.079 6.52e-16 *** 
Exh            0.10212    0.09294   1.099  0.27187     
Lamp           0.37220    0.09323   3.992 6.55e-05 *** 
 
         Df Deviance Resid. Df Resid. Dev 
NULL                      6305     3859.2 
MATERIAL  2    9.096      6303     3850.1 
STATE     6   34.397      6297     3815.7 
OrigMat   1   50.546      6296     3765.2 
Down      4  196.935      6292     3568.2 
Exh       1    0.748      6291     3567.5 
Lamp      1   15.853      6290     3551.6 
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10.6 The second inspection data 
In this section of the Appendix, a more detailed analysis is provided for the second set of inspection 
data.  As noted earlier, there are strong differences between CSR and UGL which cannot be explained 
except by assuming that the two companies have placed different interpretations on what is essentially 
the same inspection form.  Indeed, there is strong evidence that there is variation within the companies 
as well.  For example, the safety risk rate in QLD for UGL is nearly double that for NSW, whereas in 
both the previous inspection regime (also done by UGL) and for the CSR data, QLD has a lower 
safety risk than NSW. 

Additional factors not previously available 
The second inspection form provided access to a number of important potential risk factors.  As well 
as prior insulation material (in this case, the actual material was available rather than just 
presence/absence), the numbers of downlights, heatlamps, exhaust fans and flues are also available.  
As shown earlier in Section 6, each of these variables when considered alone, can be shown to have an 
impact of the safety risk. 

Attention is restricted here to those 38,890 completed inspections which are categorised as either 
'random' or 'targeted' and which have an identified material (i.e. exclude Priority 0 and 1).   

Formal analysis 
The analysis including all terms of interest is shown below.  In this analysis, the corrections outlined 
at the end of Section 4.6 were made to allow for the differing assessments of safety risk for the 
different materials by the two inspection companies.  A more complete analysis, which looked at 
whether inspection companies differed in their assessment of the impact of downlights, exhaust fans 
and the like, showed that these interactions were not important and only the interactions between 
inspection companies and both Material and State were necessary. 

                               Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -2.839719   0.061698 -46.026  < 2e-16 *** 
InspCompUGL                    0.004822   0.083179   0.058   0.9538     
MaterialGlasswool             -0.653507   0.053349 -12.250  < 2e-16 *** 
MaterialOther                 -0.151589   0.072099  -2.103   0.0355 *   
STATEQLD                       0.491533   0.053008   9.273  < 2e-16 *** 
STATESA                        0.103513   0.217077   0.477   0.6335     
STATEVIC                       1.079600   0.050818  21.244  < 2e-16 *** 
STATEWA                        0.930647   0.154131   6.038 1.56e-09 *** 
STATEACT                       0.997172   0.253505   3.934 8.37e-05 *** 
STATETAS                       0.622966   0.319632   1.949   0.0513 .   
STATENT                        0.403021   0.724465   0.556   0.5780     
OldMatSome                     0.278413   0.031691   8.785  < 2e-16 *** 
Down1-5                        0.327315   0.036355   9.003  < 2e-16 *** 
Down6-10                       0.561453   0.043323  12.960  < 2e-16 *** 
Down11-20                      0.683384   0.042441  16.102  < 2e-16 *** 
Down21-                        0.858587   0.053873  15.937  < 2e-16 *** 
Exh                            0.444047   0.029253  15.179  < 2e-16 *** 
Lamp                           0.450803   0.028040  16.077  < 2e-16 *** 
Flue                           0.295479   0.034948   8.455  < 2e-16 *** 
InspCompUGL:MaterialGlasswool  0.606789   0.078842   7.696 1.40e-14 *** 
InspCompUGL:MaterialOther     -0.004563   0.101587  -0.045   0.9642     
InspCompUGL:STATEQLD           0.369124   0.068355   5.400 6.66e-08 *** 
InspCompUGL:STATESA            0.125023   0.245131   0.510   0.6100     
InspCompUGL:STATEVIC          -1.461775   0.068623 -21.302  < 2e-16 *** 
InspCompUGL:STATEWA           -0.260111   0.191149  -1.361   0.1736     
InspCompUGL:STATEACT          -0.369231   0.317560  -1.163   0.2449     
InspCompUGL:STATETAS          -1.486850   0.369341  -4.026 5.68e-05 *** 
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                  Df Deviance Resid. Df Resid. Dev 
NULL                              36081      38636 
InspComp           1     0.74     36080      38635 
Material           2    62.01     36078      38573 
STATE              7   484.33     36071      38089 
OldMat             1   179.29     36070      37909 
Down               4   803.05     36066      37106 
Exh                1   159.96     36065      36946 
Lamp               1   252.82     36064      36694 
Flue               1    51.00     36063      36643 
InspComp:Material  2    32.59     36061      36610 
InspComp:STATE     6   769.20     36055      35841 

The model shows that, having accounted for the major differences around Inspection Companies, 
Material and States, and their interactions, there are important effects related to Original material, 
Downlights, Exhaust fans, Lamps and Flues.  A check was made for differences between the different 
batches (CSIRO Random, PwC Random and PwC Targeted) but these were not significant (Chisq 
=16, df=6).  Interactions between Downlights, Exhaust fans and Lamps were present but were at a 
lower order of magnitude and were excluded in order to retain a simpler model. 

The major impacts on safety risk due to Material and Inspection Companies have already been alluded 
to and are of great concern as they cast doubt on what the safety risk really is.  However, there is 
relative consistency in how the safety risk changes as a function of the other important factors, as 
follows: 

• Relative to the safety risk when there is no previous material, the shift in safety risk on the 
logit scale is +0.28 (se=0.03) when there is previous material This corresponds approximately 
to an increase in safety risk by factors of 1.32 

• Relative to the safety risk when there are no downlights present, the shift in safety risk on a 
logit scale is +0.33  (se=0.04)for 1-5 downlights, +0.56 (se=0.04)for 6-10 downlights, +0.68 
(se=0.04)for 11-20 downlights and 0.86 (se=0.05) for 20+ downlights.  In broad terms, these 
correspond approximately to an increase in safety risk by factors of 1.39, 1.75, 1.97 and 2.36, 
respectively. 

• Relative to the safety risk when there are no exhaust fans present, the shift in safety risk on a 
logit scale is +0.44 (se=0.03)  if there are exhaust fans present, corresponding approximately to 
an increase in safety risk by a factor of 1.55. 

• Relative to the safety risk when there are no heatlamps present, the shift in safety risk on a 
logit scale is +0.45 (se=0.03) if there are heatlamps present, corresponding approximately to 
an increase in safety risk by a factor of 1.56. 

• Relative to the safety risk when there are no flues present, the shift in safety risk on a logit 
scale is +0.30 (se=0.035) if there are exhaust fans present, corresponding approximately to an 
increase in safety risk by a factor of 1.35.   

• There are large differences between States but the two inspection companies differ widely on 
what these differences are.  This suggests strongly that there are inconsistent interpretations of 
safety risk in the different States and between the two companies.  It is likely that the 
conclusions from the first inspection sheet in relation to States are more reliable than anything 
here − that is, VIC and ACT tend to be higher than NSW but about half of the difference is 
attributable to the higher rate of prior insulation in those States. 
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A simplified analysis will be used in Section 10.7 to develop a risk profiling tool that incorporates 
previous material, downlights, exhaust fans and heatlamps.  This analysis simply records whether or 
not there are downlights and gives the following results. 

                              Estimate Std. Error z value Pr(>|z|)     
(Intercept)                   -2.81435    0.06148 -45.780  < 2e-16 *** 
InspCompUGL                    0.00184    0.08304   0.022 0.982322     
MaterialGlasswool             -0.63421    0.05322 -11.917  < 2e-16 *** 
MaterialOther                 -0.14485    0.07193  -2.014 0.044044 *   
STATEQLD                       0.45826    0.05282   8.677  < 2e-16 *** 
STATESA                        0.07873    0.21702   0.363 0.716790     
STATEVIC                       1.11314    0.05052  22.035  < 2e-16 *** 
STATEWA                        0.93028    0.15358   6.057 1.38e-09 *** 
STATEACT                       0.98653    0.25255   3.906 9.37e-05 *** 
STATETAS                       0.58425    0.31904   1.831 0.067058 .   
STATENT                        0.40434    0.72048   0.561 0.574655     
OldMatSome                     0.27569    0.03159   8.727  < 2e-16 *** 
Down != 0TRUE                  0.54370    0.02706  20.094  < 2e-16 *** 
Exh                            0.44418    0.02916  15.232  < 2e-16 *** 
Lamp                           0.47798    0.02786  17.158  < 2e-16 *** 
InspCompUGL:MaterialGlasswool  0.59943    0.07871   7.616 2.62e-14 *** 
InspCompUGL:MaterialOther     -0.01266    0.10139  -0.125 0.900605     
InspCompUGL:STATEQLD           0.37765    0.06818   5.539 3.05e-08 *** 
InspCompUGL:STATESA            0.21020    0.24486   0.858 0.390651     
InspCompUGL:STATEVIC          -1.43460    0.06830 -21.005  < 2e-16 *** 
InspCompUGL:STATEWA           -0.22593    0.19061  -1.185 0.235910     
InspCompUGL:STATEACT          -0.31285    0.31659  -0.988 0.323062     
InspCompUGL:STATETAS          -1.41252    0.36865  -3.832 0.000127 *** 
InspCompUGL:STATENT                 NA         NA      NA       NA     
                  Df Deviance Resid. Df Resid. Dev 
NULL                              36081      38636 
InspComp           1     0.74     36080      38635 
Material           2    62.01     36078      38573 
STATE              7   484.33     36071      38089 
OldMat             1   179.29     36070      37909 
Down != 0          1   673.41     36069      37236 
Exh                1   153.42     36068      37083 
Lamp               1   279.26     36067      36803 
InspComp:Material  2    32.79     36065      36771 
InspComp:STATE     6   757.24     36059      36013 

The outcome of this analysis is that the fire data is used to find the relative risks in relation to 
Materials and States and previous material,  but the second inspection set gives information about the 
relative risks associated with downlights, exhaust fans, heatlamps and flues. 

Factors relating to companies and individual installers 
As before, three factors were formed which attempted to identify installation companies with a higher 
risk.  For the current inspection data, these variables were updated to take account of the data on fire 
callouts up to 31 January 2011 and the Urgent and non-Urgent calls up to 1 November 2010.  The 
same factors were also calculated for the individual installers. 

Companies and installers combining the two sets of inspection data 
Factors which are available from both sets of inspection data are the material used and whether there 
was previous insulation present.  The two sets of inspection data can be combined to produce 
information about the installation companies as follows: 

• the number of fires for each installation company, and the total number of installations, 
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• the proportion of those installations that were Cellulose, 

• the proportion of inspections that had previous insulation. 

• the proportion of installations that had an Urgent callout, 

• the proportion of installations that had a nonUrgent callout. 

An analysis can then be done to see how the fire risk, as measured by the proportion of installations 
that have had a fire callout, depends on each of these factors.  Since the previous material is only 
known for the dwellings inspected, this factor is only known for the companies which have had 
inspections (4678 out of 7633).  The resulting analysis, shown below, reveals that, in companies 
which install all Cellulose, the fire risk is increased by a factor of exp(1.19) = 3.29 relative to those 
companies that install no Cellulose, while for companies whose installations always have previous 
insulation present, the fire risk is increased by a factor exp(1.655) = 5.23 relative to companies whose 
installations have no previous material. 

            Estimate Std. Error z value Pr(>|z|)     
 (Intercept)  -9.5954     0.1533 -62.612  < 2e-16 *** 
Er            1.1939     0.2079   5.742 9.33e-09 *** 
Eo            1.6550     0.2556   6.475 9.49e-11 *** 
 
    Null deviance: 798.91  on 4687  degrees of freedom 
Residual deviance: 738.04  on 4685  degrees of freedom 

It is likely that this underestimates the impact of previous material because the "proportion of 
installations with previous material" is relatively poorly estimated because it is often based on so few 
inspections.  This leads to an effect called "attenuation" which typically leads to lower regression 
coefficients.  This is supported by an analysis which is restricted to those companies who have had at 
least 5 inspections where the factor for previous material increases to exp(1.95) = 7.03. 

This analysis can be repeated using individual installers rather than the installation companies.  There 
are 12707 installers for whom inspections have been made and in this case the table below shows that 
installers who install all Cellulose, the fire risk is increased by a factor of exp(1.11) = 3.03 relative to 
those who install no Cellulose, while for installers who always have previous insulation present, the 
fire risk is increased by a factor exp(1.418) = 4.13 relative to installers whose installations have no 
previous material. 

            Estimate Std. Error z value Pr(>|z|)     
 (Intercept)  -9.4798     0.1513 -62.659  < 2e-16 *** 
Ir            1.1132     0.2097   5.309 1.10e-07 *** 
Io            1.4181     0.2303   6.157 7.41e-10 *** 
    Null deviance: 1127.5  on 12706  degrees of freedom 
Residual deviance: 1072.3  on 12704  degrees of freedom 

Again, "attenuation" is likely to occur and to be more severe than for companies because there are 
now more installers with fewer inspections.  The analysis restricted to those installers who have had at 
least 5 inspections shows that the factor for previous material increases to exp(1.98) = 7.24, very 
similar to that obtained for the companies.  This is very close to the factor of 7.03 found using those 
inspection companies with 5 or more inspections and is therefore believed to be close to the true 
impact of previous material. 

Companies and installers using just the second set of inspection data 
Factors which are available just for the second of inspection data are the numbers of downlights, 
exhaust fans, heatlamps and flues.  As in the previous section, these were combined to produce the 
following information about the installation companies: 
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• the number of fires for each installation company, and the total number of installations, 

• the number with safety risk (EHPsr) and the total number of inspections (EHPi), 

• the proportion of those installations that were Cellulose (EHPr), 

• the proportion of inspections that had previous insulation (EHPo), 

• the proportion of inspections that had downlights (EHPdo), 

• the proportion of inspections that had exhaust fans (EHPex), 

• the proportion of inspections that had heatlamps (EHPla), 

• the proportion of inspections that had flues (EHPfl), 

• the proportion of installations that had an Urgent callout (EHPu), 

• the proportion of installations that had a nonUrgent callout (EHPnu). 

A model was then fitted to the proportions of inspections with a safety risk and departures from that 
model were converted to standardised residuals.  This was restricted to those companies which had 5 
or more inspections, since below that number the proportion with safety risk may be a very poor 
indicator of the true average safety risk for that company.  The purpose of this is to identify which, if 
any, of the EHP depart significantly from the model.  The analysis is shown in the table below. 

                 Estimate Std. Error z value Pr(>|z|)     
(Intercept)      -2.20134    0.07610 -28.928  < 2e-16 *** 
EHPr              2.46891    0.10170  24.275  < 2e-16 *** 
I(1 - EHPc)       0.84813    0.06798  12.475  < 2e-16 *** 
EHPo              0.32040    0.05443   5.886 3.95e-09 *** 
EHPdo             0.93653    0.08072  11.603  < 2e-16 *** 
EHPex             0.21518    0.08419   2.556   0.0106 *   
EHPla            -0.08749    0.08508  -1.028   0.3038     
EHPfl             0.12551    0.10517   1.193   0.2327     
EHPr:I(1 - EHPc) -2.17192    0.23363  -9.296  < 2e-16 *** 
          Df Deviance Resid. Df Resid. Dev 
NULL                       2375     5354.5 
EHPr       1  1554.82      2374     3799.7 
EHPc       1    65.82      2373     3733.9 
EHPo       1    71.22      2372     3662.6 
EHPdo      1   136.82      2371     3525.8 
EHPex      1     7.58      2370     3518.2 
EHPla      1     0.43      2369     3517.8 
EHPfl      1     1.17      2368     3516.6 
EHPr:EHPc  1    87.69      2367     3428.9 

The important terms are the differences between Materials (EHPr) and the fact that the different 
installation companies give different assessments of safety risk for the different materials (EHPc and 
the interaction of EHPr and EHPc).  There are also strong effects for previous material, downlights 
and exhaust fans. 

The following Figure 10.8 shows a Normal Scores plot of the departures from the model for the 2376 
inspection companies that have had 5 or more inspections in the second set of inspections.   
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Figure 10.8: Normal Scores plot for installation companies 

If the departures are well behaved, they would lie along a straight line.  Departures to the right at the 
top indicate EHPs with a safety risk rate significantly higher than predicted by the model, while those 
at the bottom left have lower safety risk rates than predicted by the model.  The data for the most 
extreme cases is as follows: 

   EHP EHPn EHPsr EHPnsr EHPi       EHPr      EHPc      EHPo  fit3 
   aaa 6061   207    270  477 0.97903564 0.5932914 0.3354298 0.549 
   bbb 2269    18     22   40 0.00000000 0.9750000 0.1500000 0.167 
   ccc  801    17      6   23 0.04347826 0.7391304 0.7826087 0.267 
   ddd  413    33     31   64 0.01562500 0.4843750 0.0937500 0.227 

The first EHP here listed has a safety risk rate of 43% (207/477), much lower than the 55.0% 
predicted by the model (note that this EHP had 59% of inspections done by CSR (EHPc), 34% had 
prior insulation (EHPo) and 97% were Cellulose (EHPr).   

The remaining EHPs listed  have higher safety risk rates than predicted by the model and hence are 
candidates for further investigation.  For example, 17 with safety risk out of 23 inspections represents 
74%, much higher than the 27% predicted by the model. 

This exercise can be repeated with the individual installers.  The model fitted here is shown in the 
following table. 
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                    Estimate Std. Error z value Pr(>|z|)     
(Intercept)        -2.267372   0.084480 -26.839  < 2e-16 *** 
INSTr               2.473922   0.100056  24.725  < 2e-16 *** 
I(1 - INSTc)        0.895381   0.078746  11.371  < 2e-16 *** 
INSTo               0.326262   0.062712   5.203 1.97e-07 *** 
INSTdo              0.896656   0.084893  10.562  < 2e-16 *** 
INSTex              0.248201   0.090452   2.744  0.00607 **  
INSTla              0.008465   0.090573   0.093  0.92554     
INSTfl              0.125212   0.115033   1.088  0.27638     
INSTr:I(1 - INSTc) -2.138372   0.218810  -9.773  < 2e-16 *** 
                   Df Deviance Resid. Df Resid. Dev 
NULL                                2197     4681.5 
INSTr               1  1243.12      2196     3438.4 
I(1 - INSTc)        1    44.02      2195     3394.3 
INSTo               1    51.27      2194     3343.1 
INSTdo              1   120.92      2193     3222.1 
INSTex              1     7.27      2192     3214.9 
INSTla              1     0.10      2191     3214.8 
INSTfl              1     1.16      2190     3213.6 
INSTr:I(1 - INSTc)  1    97.40      2189     3116.2 

This table illustrates how the dominant factors are the differences between the installation companies 
(INSTc) and how they assess material (INSTr).  There are also important terms for the impact of 
previous material (INSTo) and the presence of downlights (INSTdo) and exhaust fans (INSTex). 

 
Figure 10.9: Normal scores plot for individual installers 
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 INST INSTn INSTsr INSTnsr INSTi      INSTr INSTnf     INSTc      INSTo  fit3 
 eeee   253     22      39    61 0.91803279      0 0.7868852 0.01639344 0.609 
 ffff    69      2       6     8 1.00000000      0 0.8750000 0.75000000 0.730 
 gggg   183      0      18    18 0.00000000      0 0.0000000 0.88888889 0.308 
 hhhh   415     10      24    34 1.00000000      0 0.5294118 0.26470588 0.534 
 
 iiii   175      4       2     6 0.00000000      0 0.8333333 0.00000000 0.137 
 jjjj   807     48      99   147 0.02040816      0 0.6122449 0.03401361 0.199 
 kkkk    44      6       1     7 0.00000000      0 0.7142857 0.42857143 0.232 
 llll    25      5       0     5 0.00000000      0 0.4000000 0.00000000 0.245 
 mmmm   385     27      45    72 0.00000000      0 0.7500000 0.02777778 0.187 
 nnnn   622      7       6    13 0.00000000      0 0.8461538 0.00000000 0.140 
 oooo   198     13       4    17 0.05882353      0 0.7058824 0.82352941 0.290 
 pppp   399     33      31    64 0.01562500      0 0.4843750 0.09375000 0.226 

The first four listed here are from the left end of the graph and have safety risk rates lower than those 
predicted by the model.  These are installers who, for the most part, are installing Cellulose (values of 
INSTr close to 1) and largely inspected by CSR (INSTc close to 1), so our expectation is that the 
safety risk rate will be high.  Their performance is much better than other installers in these categories.  
The last eight are the most extreme at the right of the graph and have higher safety risk than the model 
predicts.  They generally are not installing Cellulose (INSTr close to zero) and have a mixture of CSR 
and UGL inspections (INSTc in the middle range between 0 and 1).  There are a number here where 
the observed safety risk is high (e.g. 6 out of 7, 5 out of 5, 13 out of 17).   
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10.7 Risk profiling tool 
On the basis of the analysis given in the preceding sections, a risk profiling tool can be developed.  A 
simple situation is examined first and then developed into a more complex tool. 

Risk profiling tool based solely on Material and State 
Risk profiling does not require the determination of absolute risk but only of relative risk, since the 
aim is to mitigate risk by removing "risk" from those dwellings with the highest relative risk. 

The next step is then to determine the relative fire risk for each category of dwelling.  This proceeds in 
two parts and requires some assumptions: 

• The fire risk for each Material in each State has already been given in Table 10.6 but is 
unsatisfactory as it is because (i) there are no fire callouts in TAS and NT (this being a 
combination of a low rate and a low number of installations) and (ii) the total of 156 fire 
callouts implies that numbers are generally low and subject to quite a bit of random variation.  
For the purpose of this exercise a "smoothed" version of the fire risk is used, obtained by 
fitting a model which has a term for each Material and each State.  In addition, NT is assumed 
to have  the same rates as QLD, and TAS the same rates as VIC.  This provides the fire service 
callout rates per 100,000 dwellings per year at 31/3/11 as shown in Table 10.12. 

Table 10.12: "Smoothed" fire service callouts per 100,000 dwelling per year, for each Material and State 

 NSW QLD SA VIC WA ACT TAS NT 
Cellulose 7.79 2.80 5.32 16.92 5.12 27.27 16.92 2.80 
Glasswool 1.74 0.63 1.19 3.78 1.14 6.10 3.78 0.63 
Other 1.37 0.49 0.93 2.97 0.90 4.78 2.97 0.49 

• These rates are relative to a currently estimated fire callout rate of 2.5 per 100,000 per year at 
31/3/11.  This estimate may change with time as more data is obtained on fire callouts and 
hence cannot be regarded as a 'fixed' number. 

• A useful alternative of looking at a risk profiling strategy is to consider just relative risks.  This 
means that all the rates are standardised to a relative risk of 1, which corresponds to a dwelling 
with the average risk.  Standardising in this way involves dividing by the average rate of 2.5 
per 100,000 per year and produces the following Table 10.13.  It shows which categories are 
inherently more or less at risk than the average. 

Table 10.13: "Smoothed" relative fire risk for each Material and State 

 NSW QLD SA VIC WA ACT TAS NT 
Cellulose 3.117 1.120 2.127 6.769 2.047 10.910 6.769 1.120 
Glasswool 0.696 0.250 0.475 1.512 0.457 2.438 1.512 0.250 
Other 0.546 0.196 0.373 1.187 0.359 1.914 1.187 0.196 

This provides the simplest of the risk profiling tools which is developed here as a template for the 
more complicated ones introduced later in this Section.  The strategy for reducing or mitigating the 
risk would be to inspect and rectify the categories with the highest relative risk and then work down 
the list.  This produces the following Table 10.14 which shows, as its rows, the successive sets of 
inspections that would be done, starting with the Cellulose installations in ACT which have the 
highest rate.  As each row is actioned, the residual rate among the dwellings not yet inspected falls.  
Since the average rate among all dwellings is standardised to 1, the residual relative risk rate falls 
from 1 as those dwellings with the highest relative risk are removed. 
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Table 10.14: Risk profiling tool based on Material and State 

Material State Relative  Number Cum no. %Insp Exp Cum Resid Resid Residual 
  Risk insp insp  fires Exp fires Exp.fires number rel.risk 

Cell  ACT 10.91 245 245 0.0% 0.027 0.027 11.05 1107907 0.998 
Cell  V,T  6.77 25270 25515 2.3% 1.710 1.737 9.34 1082637 0.863 
Cell  NSW 3.12 23718 49233 4.4% 0.739 2.476 8.61 1058919 0.813 

Glass ACT 2.44 4591 53824 4.9% 0.112 2.588 8.49 1054328 0.806 
Cell  SA,WA 2.09 11422 65246 5.9% 0.239 2.827 8.25 1042906 0.791 

Other ACT 1.91 178 65424 5.9% 0.003 2.831 8.25 1042728 0.791 

Here are two potentially useful alternatives: 

• Inspect all dwellings with Cellulose in ACT, VIC, TAS and NSW(25,515; 2.3% of the 
dwellings).  The residual relative risk is then estimated to be 0.863, which at the current rate 
would reduce the residual fire risk rate to 2.16 per 100,000 per year at 31/3/11. 

• Use the first 4 rows above.  The number of inspections would then be 53,824 (4.9% of the 
dwellings). The residual relative risk is then estimated to be 0.806, which at the current rate 
would reduce the residual fire risk rate to 2.01 per 100,000 per year. 

Preliminary findings similar to the above were shared with the Department in January 2011. 
These provided an inspection strategy which did not rely on gathering additional information 
and formed the basis of the inspection strategy adopted by the Department to date.  

Risk profiling tool based on Material, State and previous Material 
The presence of previous insulation material has a significant impact on fire risk.  This can therefore 
be included in a risk profiling tool.  The difficulty in applying such a tool in practice is that previous 
material is not recorded on the HIP database.  However, from the models fitted, the effectiveness of 
this can be determined if the presence/absence of previous insulation were known.  The assumptions 
made in this calculation are: 

• The split between None:Some for previous material is different for each State but the same for 
each Material and is the same as given by the inspection data. 

• For each (Material, State) combination, the fire callout rate is 4 times higher when there is 
previous material than when there is none. 

Table 10.15 shows the percentages with "previous material" present for each of the two inspection 
forms.  Low response rates and biased sampling may render these somewhat inaccurate.  However 
there is a consistency here that justifies using the combined figures given in the last line as an 
indication of the proportion of dwellings in the HIP database with previous insulation in each State. 
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Table 10.15: Percentage of inspections with previous insulation 

 NSW QLD SA VIC WA ACT TAS NT 
First sheet         
None 6968 6308 359 2801 494 47 106 0 
Some 1724 563 777 3159 145 135 80 0 
% Some 19.83 8.19 68.40 53.00 22.69 74.18 43.01   
Second sheet         
None 10878 9477 266 3320 516 45 201 9 
Some 3861 739 313 6072 119 161 105 0 
% Some 26.20 7.23 54.06 64.65 18.74 78.16 34.31 0.00 
% Overall 23.84 7.62 63.56 60.13 20.72 76.29 37.60 0.00 

Using the proportions in the last line, the number of dwellings can be estimated in each category, as 
shown in the top part of Table 10.16.   

Table 10.16: Numbers if installations and residual risk implied for each Material, State and previous material 

Number NSW QLD SA VIC WA ACT TAS NT 
Previous=None         

Cellulose 18065 51234 2321 9929 4006 58 229 177 
Glasswool 287277 155284 11054 87824 38291 1089 7217 2001 

Other 36020 41316 457 10070 6871 42 1328 24 
Previous=Some         

Cellulose 5653 4226 4048 14974 1047 187 138 0 
Glasswool 89905 12808 19279 132447 10009 3502 4349 0 

Other 11272 3408 797 15187 1796 136 800 0 
Relative risk NSW QLD SA VIC WA ACT TAS NT 
Previous=None         

Cellulose 1.81 0.91 0.73 2.39 1.26 3.29 3.16 1.12 
Glasswool 0.40 0.20 0.16 0.53 0.28 0.73 0.71 0.25 

Other 0.32 0.16 0.13 0.42 0.22 0.58 0.55 0.20 
Previous=Some                 

Cellulose 7.30 3.67 2.93 9.67 5.07 13.28 12.76 4.53 
Glasswool 1.63 0.82 0.65 2.16 1.13 2.97 2.85 1.01 

Other 1.28 0.64 0.51 1.70 0.89 2.33 2.24 0.79 

In order to work out the relative risk, it is necessary to make a judgment about the effect of previous 
insulation material on the fire risk.  Earlier sections of this Report provide several alternative estimates 
of this as follows: 

• In Section 6.2, data from the first inspection sheet suggested that the safety risk increased from 
9.8% to 23.0% when previous insulation was present, a factor of 2.35. In Section 10.5 a more 
formal analysis of safety risk for the first inspection sheet showed that the presence of previous 
insulation increased the odds of safety risk by a factor of exp(0.93) = 2.5. 

• In Section 6.3, the impact of previous material from the second inspection sheet was 
equivocal, with very different results for CSR (for which the safety risk went up from 19.2% to 
27.4%, a factor of 1.43) and UGL (for which the safety risk went up from 33.3% to 36.8%, a 
factor of 1.10).  In Section 10.6, the more formal analysis showed that presence of previous 
insulation increased the odds of safety risk by a factor of exp(0.37) = 1.45. 

• Analysis of fire risk in Section 10.6 looks at the fire risk for companies as a function of the 
proportion of their installations that have Cellulose and the proportion of their installations that 
have previous insulation. Combining the two sets of inspections shows that the fire risk for a 
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company increases by a factor of exp(1.65) = 5.21 if its installations have previous insulation 
compared to a company whose installations had no previous insulation.  This factor remains 
the same whether the insulation installed is Cellulose or not.  When this is repeated using 
individual installers, the factor is exp(1.41) = 4.10.  As indicated there, attenuation of this 
coefficient occurs due to the poor estimation of the "proportion with previous material" (which 
is based only on the often small number of inspections).  The impact of this is reduced by 
restricting attention to those companies and installers where there are at least 5 inspections, in 
which case an estimate of exp(1.95) = 7.0 is obtained as the multiplier for the risk for both 
companies and individual installers. 

It was decided to use an overall risk ratio of 5 even though the best estimate available of the impact of 
previous material on fire risk (rather than safety risk) is about 7.0 after correcting for attenuation.  
This risk ratio has been estimated in the absence of any knowledge of the State in which the insulation 
is installed.  Some of the differences between States can be attributed to differences in the proportion 
of dwellings with previous insulation (and vice versa).  A risk ratio between presence and absence of 
previous insulation of 4.04 in each cell in the second half of Table 10.16 was found to give an overall 
risk ratio of 5 when State differences were ignored.  The relative risks across the categories of 
Material, State and previous insulation vary from a high of 13.28 to a low of 0.13.  Note that the 
results are quite robust and the ranking of relative risk would be almost identical for risk ratios in the 
range 3−7.   

The strategy starts with the cells which have the highest relative risks − Cellulose cases which have 
previous material − and is shown in Table 10.17 below.  This strategy is not currently possible 
because the installations with previous material are not directly identifiable. Thus, larger cohorts of 
dwellings would need to be contacted in order to find out whether they had previous insulation.  This 
is likely to have a lot of Don't knows, especially since householders cannot be asked to get into the 
roof to check.   However, if this information were available it would perform better than Table 10.14 
and gets the residual relative risk of 0.790 after 48,000 (4.4%) inspections, whereas the earlier one 
achieved 0.813 only after 49,000 inspections. 

Table 10.17:Risk profiling tool based on Material, State and previous material 

Material State Rate Number Cum no. %Insp Exp Cum Resid Resid Residual 
     insp insp  fires Exp fires Exp.fires number rate 

Cell,Some V,T,A 9.74 15299 15299 1.4% 1.490 1.490 9.59 1092853 0.878 
Cell,Some NSW 7.30 5653 20952 1.9% 0.413 1.903 9.18 1087200 0.844 
Cell,Some Q,S,W,N 3.51 9321 30273 2.7% 0.327 2.230 8.85 1077879 0.821 

Glass,Some T,A 2.90 7851 38125 3.4% 0.228 2.458 8.62 1070027 0.806 
Cell,None V,T,A 2.42 10216 48341 4.4% 0.247 2.705 8.38 1059811 0.790 

* V,T,A represents VIC, TAS, ACT; Q,S,W,N= QLD,SA,WA,NT 

 

Risk profiling tool based on Material, State, Previous Material, 
Downlights, Exhaust fans and Heatlamps 
This tool also incorporates knowledge of whether or not there was a previous insulation material.  As 
in the previous calculations, a model is developed to give the proportion of dwellings in each category 
for each State, as shown in Table 10.18, where now there are four factors each at two levels − Original 
material (0=None, 1=Some), Downlights (0=None, 1=Some), Exhaust fans (0=None, 1=Some) and 
Lamps (0=None, 1=Some).  These are denoted O, D, E, L in subsequent tables.  On the assumption 
that the proportions observed among the random and targeted inspections represent a reasonable 
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estimate of the proportions among all HIP installations in each State, this can be used to estimate the 
number of dwellings of each type in each State. 

Table 10.18: Proportion of dwellings in each State with previous material (Orig=1), Downlights, Exhaust fans and Lamps, 
together with the relative risks for each row. VIC, TAS are assumed the same, and QLD, NT are assumed the same. 

Orig Down Exh Lamp NSW QLD SA VIC WA ACT TAS NT 
Relative 

risk 
0 0 0 0 0.120 0.200 0.068 0.035 0.048 0.017 0.100 0.299 1.00 
1 0 0 0 0.028 0.011 0.053 0.040 0.007 0.036 0.034 0.000 4.01 
0 1 0 0 0.025 0.075 0.009 0.008 0.008 0.004 0.012 0.257 1.72 
1 1 0 0 0.007 0.005 0.009 0.011 0.001 0.010 0.005 0.000 6.92 
0 0 1 0 0.165 0.178 0.156 0.124 0.386 0.031 0.160 0.146 1.56 
1 0 1 0 0.054 0.013 0.169 0.200 0.079 0.094 0.077 0.000 6.26 
0 1 1 0 0.083 0.159 0.051 0.068 0.157 0.017 0.046 0.299 2.69 
1 1 1 0 0.033 0.014 0.068 0.135 0.039 0.063 0.027 0.000 10.78 
0 0 0 1 0.098 0.077 0.047 0.019 0.021 0.035 0.115 0.000 1.61 
1 0 0 1 0.030 0.005 0.048 0.029 0.004 0.101 0.052 0.000 6.48 
0 1 0 1 0.092 0.129 0.029 0.019 0.016 0.036 0.062 0.000 2.78 
1 1 0 1 0.035 0.011 0.036 0.037 0.004 0.126 0.035 0.000 11.15 
0 0 1 1 0.072 0.037 0.057 0.036 0.092 0.035 0.099 0.000 2.51 
1 0 1 1 0.031 0.004 0.082 0.077 0.025 0.141 0.063 0.000 10.10 
0 1 1 1 0.081 0.074 0.042 0.044 0.084 0.043 0.064 0.000 4.33 
1 1 1 1 0.043 0.009 0.075 0.117 0.028 0.211 0.050 0.000 17.39 

The relative risk for each combination of Material and State has been provided earlier in Table 10.13.  
As before, the relative safety risk associated with each of the 16 combinations in the above table can 
be determined from a model fitted to the safety risk data for the second inspection sheet.  This is 
shown as the final column in Table 10.18.  It is again assumed that the impact on fire risk for previous 
material is a factor of 4, while for the other three factors it is assumed that it is the same as the impact 
on safety risk.  That is, if a factor increases the safety risk by a factor of 2, then it is assumed that it 
also increases the fire risk by the same amount. 

The relative risk for each combination can be calculated for each Material and State by multiplying 
the relative risk in Table 10.13 by the appropriate entry from the last column of Table 10.18.  These 
are then scaled back for each Material and State combination to get the expected number of fire 
callouts required for that cell.  The process is described in more detail in Table 10.19. 

The risk profiling tool allocates dwellings to one of 384 risk categories, corresponding to 3 Materials, 
8 States, and then 2 levels for each of Previous Material, Downlights, Exhaust fans and Lamps, each 
with its own relative risk.  The estimated relative risk associated with these categories varies from a 
high of 25.9 to a low of 0.064, the average relative risk being 1.   
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Table 10.19: Risk profiling tool for (Material, State), together with Original material, Downlights, Exhaust fans and 
Lamps.  

Risk factor Amount to multiply relative risk 
Starting point 
(Cellulose) 

3.117 (NSW),1.120 (QLD), 2.127 (SA), 6.769 (VIC), 2.047 (WA), 10.910 
(ACT), 6.769 (TAS), , 1.120 (NT) 

1. Produce relative risk for other (Material, State) 
Material Glasswool : ×0.223  , Other ×0.175 

2. Produce relative risk multiplier for 16 subcategories 
Original Material Absent: ×1, Present: x4.01  

Downlights Absent: ×1, Present: x1.72 
Exhaust fans Absent: ×1, Present: x1.56 

Lamps Absent: ×1, Present: x1.61 
3. Standardise multiplier 

 
For 16 combinations, 

pi = Proportion of dwellings for that State, ri = Relative risk multiplier 
Ri Ri = ri / Sum(piri) 

4. Form relative risk for each of 384 cells 
 Multiply relative risk for (Material,State) by Ri for the particular subcategory. 

 

The Optimal Approach 

The optimal approach is to start inspecting and rectifying dwellings with the highest values first and 
then work our way down the list.  This is the optimal risk mitigation strategy.  Consider what would 
happen if all houses with a fire risk above a certain value are inspected and rectified.  In Table 10.20 
below, we look at a variety of cutoffs for the relative risk using this optimal approach.   

The result shows a residual relative risk of 0.837 after 21,000 inspections or 0.738 is achieved after 
about 56,000 inspections. 

Table 10.20: Optimal strategy for inspections based on inspecting highest relative risks 

Cutoff Expected Houses Rate Residual Residual Residual 
Relative Risk Fires inspected  exp.fires houses Rel.Risk 

6 1.631 15154 10.765 9.450 1092998 0.865 
5 1.978 21034 9.402 9.104 1087118 0.837 
4 2.254 27077 8.326 8.827 1081075 0.817 

2.8 3.310 55742 5.939 7.771 1052410 0.738 

A more detailed plot of this for the full data set is shown in Figure 10.10.  This graph is for the 
idealised strategy which starts from the highest risk category and works down.  
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Figure 10.10: Residual fire risk, relative to current fire risk rate, after a given number of the higher risk dwellings have 

been inspected and rectified. 

 

An Inspection Strategy where early stages do not require Household Survey   

Preliminary findings were shared with the Department at the end of January 2011. These used an 
earlier version of the second inspection data and hence provided slightly different estimates.  The 
initial stages of this inspection strategy did not rely on gathering additional information and has 
formed the basis of the inspection strategy adopted by the Department to date. This is a practical 
solution and starts with some categories which have high risk for all cells.  This is shown in Table 
10.21Error! Reference source not found..  As before, Cellulose in the southern states and in the 
ACT tends to have higher rates, partly due to the presence of a high proportion of dwellings with 
previous material.  The first three lines in the strategy echo the strategy outlined in Table 10.14 and 
are based solely on Material and State.  The fourth line on this occasion suggested targeting those 
dwellings in VIC, TAS with three or more of the four factors Original Material, Downlights, Exhaust 
fans and Lamps present.  

The initial 65,000 dwellings can be contacted directly for inspections, while another 232,000 
dwellings (all Glasswool in VIC, TAS) need to be contacted in order to determine their eligibility for 
inspection in order to find the approximately 101,400 dwellings with three or more 'Yes' answers to 
ODEL.  This achieves a residual relative risk of 0.613 with a total of 167,000 inspections.  This would 
correspond to a rate of 1.5 per 100,000 per year at 31/3/11. 
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Table 10.21: Earlier strategy for inspection based on Material, Stat, previous material and ceiling fixtures (January 2011) 

Material State Rate Number Cum no. %Insp Exp Cum Resid Resid Residual 
   insp insp  fires Exp fires Exp.fires number rate 

Cell  V,T.A 7.23 25515 25515 2.3% 1.845 1.845 9.24 1082637 0.853 
Cell  N,S,W 2.99 35140 60655 5.5% 1.052 2.897 8.18 1047497 0.781 

Gl,Other ACT 2.46 4769 65424 5.9% 0.118 3.015 8.07 1042728 0.774 
Gl,3+ODEL V,T 2.26 101414 166838 15.1% 2.297 5.311 5.77 941314 0.613 

* V,T,A represents VIC, TAS, ACT 
N,S,W represents NSW, SA, WA 

An Inspection Strategy based on Household Survey 

The more recent version of the second inspection set provided slightly different estimates of the 
impact of risk factors.  This led to the following revised strategy which uses a Score calculated as: 

Score = 3*(Previous Insulation)+1*(Downlights)+1*(Exhaust fans)+1*(Heatlamps) 

where in each case, a "1" or "0" is inserted according to whether the factor is Present or Absent.  This 
gives a Score between 0 and 6.  The following Table 10.22 is then obtained, in which the residual 
relative risk is down to 0.820 with 27,000 inspections, but can be reduced further to 0.744 after 54,000 
inspections.  The latter is close to what can be achieved with the optimal approach where 0.738 is 
reached after 56,000 inspections. 

Table 10.22: Strategy for inspection based on Material, State and previous material and ceiling fixtures 

Material,  State, Rate Number Cum no. %Insp Exp Cum Resid Resid Residual 
PrevIns Score  insp insp  fires Exp fires Exp.fires number rate 

Cell,Some V,T,A** 9.39 16421 16421 1.5% 1.542 1.542 9.540 1091731 0.874 
Cell,Some NSW 7.28 6209 22630 2.0% 0.452 1.994 9.088 1085522 0.837 
Cell,Some W,Q,S,NT>4 5.26 4255 26885 2.4% 0.224 2.218 8.864 1081267 0.820 

Glass,Some V,T,A >5 3.75 27344 54229 4.9% 1.026 3.244 7.838 1053923 0.744 
* Here, the score ">4" or ">5" in the second column is Score = 3*(Previous Insul)+(Down)+(Exh)+(Lamp).  

** V,T,A represents VIC, TAS, ACT; W,Q,S represents WA, QLD, SA 

The disadvantage here is that, in order to achieve this, a mailout/phone call campaign is needed with 
all of these categories in order to identify whether they qualify.  In addition, different criteria apply for 
different Materials and States.  

 

 

 

 

 

 

 

 

 

 

 

 



  Page 112 of 112 

CSIRO Mathematics, Informatics and Statistics              31/03/2011 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 


