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Introduction

The Fire Service Emergency Cover (FSEC) toolkit' uses formulae that relate
response times to the loss of life and property in fires and special service
incidents. These relationships were developed, mostly, using fire and incident
data.

This draft report provides a summary of analysis completed to review and up-
date response time — loss relationships used in the FSEC toolkit, specifically
the response time fatality rate relationships used for:

e Special Services — last updated in an analysis reported in 2003 using
1999 data

e Other Buildings — which uses relationships developed in 1998 using data
from the 1990's

e Other Buildings — which also uses relationships developed in 1999 using
1998 data.

The aims of the work reported here were to use more recent data in order to
develop up-to-date relationships for use in FSEC.

In addition, doubts have been expressed regarding the accuracy of the
Other Building fatality predictions, specifically the response time-fatality
rate relationship. Therefore, this re-analysis provided an opportunity to also
explore whether another and more accurate approach could be adopted for
Other Building fatalities.

See http://Awww.communities.gov.uk/fire/runningfire/fireserviceemergency/ for a summary of the toolkit.


http://www.communities.gov.uk/fire/runningfire/fireserviceemergency/
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2

2.1

2.1.1

2.1.2

Results

Special services

Introduction

The FSEC toolkit was provided with response time-fatality rate relationships
for Road Traffic Collisions, Extrications, Other Special Services, Lift rescues,
Lock in/fout, HAZCHEM incidents, Water rescues, Line rescues and Ladder
rescues. The relationships give a predicted fatality rate per incident with one
or more death, casualty or rescue. The predicted fatality rate increases with
the response time of the FRS. This was originally expressed using three time
bands, namely 0 to 5 minutes, 6 to 10 minutes and over 10 minutes.

The special service response time-fatality rate relationships have developed in
three stages:

e Aninitial set of relationships were developed in 1999 using data from
6 FRSs, namely Buckinghamshire, Cumbria, Lothian and Borders,
Strathclyde, Tyne and Wear and Devon.

e The 2002 validation (unpublished) of the pathfinder results led to
the modification of the RTA, extrication and Other Special Service
relationships. The rates were amended to align the predicted deaths more
closely to the reported deaths.

 In 2003? a larger dataset from 21 FRSs was used (of incidents in 1999)
to produce a new set of relationships. These rates were subsequently
expressed as regression formula, to replace the three time bands.

Communities and Local Government required in 2008 that these
relationships be updated using more recent data. The aim was to ensure
that the relationships remain valid and current. It was also hoped that more
recent data may be of a higher standard. Special service incidents (to date)
have not been reported through a standard national system. Consequently
the extent of reporting and content of reporting varies greatly between FRSs.
The forthcoming Incident Reporting System will encompass special service
incidents and provide a far higher and more consistent set of reporting.

Data used

CLG provided a copy of the incident data provided by FRSs for use in the
FSEC toolkit. The data covered the period 2002-2005. This data covered all
FRSs in Great Britain.

The data included the time that the incident was reported, the FRS arrival
time, the incident type and whether there was a death, non-fatal injury or
rescue.

2 Potential further developments of FSEC. March 2006. http://www.communities.gov.
uk/publications/fire/potentialfurtherdevelopments
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2.1.3 Initial data processing

As a first step, the data was sorted into the nine special categories and years.
Then a count was produced for each incident category, response time band
and FRS of the:

* number of deaths

e number of casualties

* number of rescues

e number of incidents where there was a death, non-fatal injury or rescue.
It should be noted that many FRSs lacked data on one or more type of
incident. Indeed, in some cases only a minority of FRSs had any incident data.
It is assumed by the researchers that this is due to inconsistencies in how FRS

record special service incidents. The FRSs contributing to each dataset are
given below.

Figure 1A: FRS included in analysis per incident category

Incident type FRSs included in data set

RTA 2,4,5,7,8,10,13, 14,19, 20, 22, 25, 26, 33, 35, 38, 39, 42, 43, 44, 62

Extrications 5,7,8,9,10, 11,12, 13, 14, 232, 24, 25, 26, 30, 42, 44

0SS 4,6,7,9,10, 11,18, 19, 22, 23, 24, 26, 30, 33, 35, 38, 39, 42, 43, 44, 45, 47, 60, 62

Lift 4,5,6,7,8,11,12,13,14, 17,19, 20, 22, 23, 24, 25, 27, 30, 31, 35, 37, 38, 39, 42, 43,
44, 45, 60, 62

Lock infout 4,7,8,10,11,14,19, 20, 22, 23, 30, 35, 37, 38, 39, 50, 62

Ladder 5,7,8,9,10, 22, 24, 25, 30, 31, 33, 35, 39, 43, 44, 61, 62
Line 7,8,10, 14, 22, 25, 30, 33, 35, 39, 43, 62

HAZCHEM 4,5,7,9,10, 11,12, 14,18, 19, 20, 22, 23, 24, 26, 30, 31, 33, 35, 37, 38, 39, 42, 43, 50
Water 3,4,5,7,8,10,18, 19, 22, 23, 25, 26, 30, 33, 35, 39, 42, 44, 60

50 London 30 Nottinghamshire 14 East Sussex

47 West Yorks 29 Northumberland 13 Durham

46 West Midlands 28 Northants 12 Dorset

45 Tyne & Wear 27 North Yorks 11 Devon

44 South Yorks 26 Norfolk 10 Derbyshire

43 Merseyside 25 Lincolnshire 9 Cumbria

42 Manchester 24 Leicestershire 8 Cornwall

39 Wiltshire 23 Lancashire 7 Cleveland

38 West Sussex 22 Kent 6 Cheshire

37 Warwickshire 21 Isle of Wight 5 Cambridgeshire
36 Surrey 20 Humberside 4 Buckinghamshire
35 Suffolk 19 Hertfordshire 3 Berkshire

34 Staffordshire 18 Hereford &Worcester 2 Bedfordshire

33 Somerset 17 Hampshire 1 Avon

32 Shropshire 16 Gloucestershire

31 Oxfordshire 15 Essex
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2.1.4

2.1.5

Screening of data

As a second step, the consistency of data was screened for each incident
category. As reporting practices varied, some FRSs may report rescues

whilst others do not for example. In the case of RTAs, extrications, Other
Special Services and lock in/out, the average rate of death per incident was
calculated (for all FRS with data, all years and all response times). The average
rate of death for each FRS (for the same incident type) was then calculated
and compared with the average for all FRSs. If the FRSs rate differed by more
than a factor of 2 (double or half), it was excluded. This had the effect of
reducing the size of the dataset but also limiting it to those FRSs with more
consistent reporting practices. The researchers assumed that FRSs differ in
what they report at special services, such as:

e some FRSs report all non-fatal casualties at an incident whilst other
might only report casualties they handled or were still present when they
arrived

e some FRSs may report non fatal and fatal casualties whilst others may only
report fatalities or not make any distinction between fatal and non fatal
casualties.

Whilst we can only speculate as to why data sets vary so much, it is clear that
the ratio of fatalities to the total count of fatalities, non fatal casualties and
rescues varies greatly and we assume this is due to inconsistencies in what is
reported.

In the other incident categories the fatality rate was very low, often zero for
most FRSs. Therefore, all FRSs were used (where they had provided data).

Calculation of relationships

This entailed calculation of the rate of deaths per incident involving one or
more death, non-fatal casualty or rescue for each response time period (0 to
5, 6 to 10 and >10 minutes).

The fatality rate was also calculated for 11 to 15, 16 to 20 and over 20
minutes, as a test of this option. However, due to the small number

of incidents attended in these times, the datasets were very small and
statistically volatile.

Categories with very low fatality rates

As with previous analysis, in some categories (lift, ladder and line rescues)
the rarity of deaths requires a two-step approach to devising fatality rate
relationships. That is, the first step estimates the rate of injury by response
time. The second step applies a fatality rate per casualty.
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Comparing rates

The new response time fatality rate relationships were compared with the

original and 2003 rates, in Table 1. The table shows the:

e number of fatalities and incidents by incident type and response time for
the 2003 and the current analysis

e calculated fatality rates per response time band

e per cent difference in the fatality rates between the 2003 and 2008
results

e calculated fatality rates if you combine the 1999 and 2002-2005 data.
The 2003 and current fatality rates are also shown in Figure 2 to Figure 7.

Figures are not shown for ladder, line or lift rescues due to the very low
fatality rates.

It can be noted that the:
e sample sizes achieved with the 2002-2005 data were similar to, or less

than the sample size for the 2003 analysis

e calculated fatality rates differ between the two analyses, but remain in the
same order of magnitude.

It may be noted that the:

* slopes for Other Special Services, HAZCHEM and Extrications are similar for
2003 and 2008 analysis

* 2008 analysis provides a less 'smooth’ slope for RTAs

* Jock in —lock out relationship is not smooth (does not rise for each time
period) the fatality rates are much higher in 2008 than the 2003 analysis

e 2008 analysis provides a less smooth slope for water rescues.

As discussed in Section 2.1.7, it is judged that the differences in fatality rates
and slopes may simply reflect random differences in the data due to the
inconsistencies in reporting practices. It is assumed that the differences in
fatality rates do not reflect real changes in fatality rates.
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Figure 2: RTA fatality rate (2003 and current results)
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Figure 3: Extrications fatality rate (2003 and current results)
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Figure 4: Other Special Service fatality rates (2003 and current results)

Other Special Services

0.250

pa

0.200
2003 analysis

0.150 /

0.100 / /
2008
analysis

0.000 . . .
Oto5 5to0 10 >10
Response time (minutes)

Fatalities per incident with 1 + fatality, casualty or rescue

Figure 5: HAZCHEM fatality rates (2003 and current results)
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Figure 6: Water rescues fatality rates (2003 and current results)
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Figure 7: Lock in /out fatality rates (2003 and current results)
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Ladder, line and lift rescues

In these cases the low frequency of fatalities prevented the calculation of
fatality rate relationships, using fatality data alone. Therefore, a response
time casualty rate relationship was produced and then multiplied by the
fatality rate for all incidents.

For example, in the case of ladder rescues the response time casualty rate
relationship was as stated in column B below. The fatality rate was 0.0033
for all incidents. Thus, for a 0 to 5 minute response time there are 0.452
casualties per incident x 0.0033 deaths per incident = 0.0015 deaths per

incident.
(A) Response time (minutes) Casualty rate per incident (B) Fatality rate (C)
0to5 0.452 0.0015
61to 10 0.5 0.0016
>10 1.017 0.0033

The same was applied to lift rescues to give the following fatality rates.

Lift rescues (0.012 fatalities per incident)
Response time (minutes) Casualty rate per incident Fatality rate
0to5 0.157 0.002
6to 10 0.336 0.0041
>10 0.667 0.0082

The same was applied to line rescues to give the following fatality rates.

Line rescues (0.04 fatalities per incident)
Response time (minutes) Casualty rate per incident Fatality rate
0to5 0.63 0.025
6to 10 0.77 0.031
>10 0.68 0.027

2.1.7 Discussion regarding special service fatality rates
Differences between 1999 and 2002-05 results

The current analysis did not achieve an increase in the sample size of
incidents from the results published in 2003 using 1999 data. The
researchers’ assume that the consistency in reporting has not increased since
the 2003 analysis. The new period of data has not provided a larger or more
consistent data set.
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Options

The researchers’ also suggest that the differences between the 1999 data
and current (2002-05) results may simply reflect ‘random’ differences in
samples and inconsistencies in reporting practices. It is judged that the
differences cannot be attributed to a ‘true’ change in fatality rates between
these two periods.

Therefore, there are a number of options, including:

e retaining the 2003 results (from 1999 data)
e using the 2002-05 data results
e using results from combining the 1999 and 2002-05 datasets.

The researchers suggest that the third option is adopted as this uses the
largest data set available, except for ladder, line and lift incidents (for which
the 2002-05 casualty and fatality rate data is advocated).

Dropping minor incident categories

A further option is to drop the minor categories of special service incidents
on the grounds that they make an insignificant contribution to the overall
special service risk and their response time-fatality rates are prone to
significant uncertainty. The proportion of fatalities per category are shown
below. This would suggest that RTCs, Extrications and Other Special Services
are the main categories, perhaps with Water Rescues and Lock in/out also
retained. Line rescues, ladder rescues, HAZCHEM and Lift releases account
for just 1.1 per cent of the reported deaths and could be dropped.

Category % of deaths (2002-05 data)

RTCs 68
Other Special Services 17
Extrications 8.5
Water rescues 2.5
Lock in/out 2.3
Hazchem 0.7
Lift 0.3
Line 0.1
Ladder 0.03

Suggested fatality rates

Table 2 presents the suggested special service response time-fatality rates.
These are based on the combination of the data used for the 2003 analysis
and the current 2002-2005 datasets, as per the three right hand columns
of Table 1. They are shown as ‘rounded’ fatality rates per time band and as
regression formula. The regressions were derived by placing a best fit line
to the three fatality rates using the auto fit function in MS-Excel. These are
shown in Appendix A Section 4.



Update of response time loss relationships for the Fire Service Emergency Cover toolkit | 17

These rates are based on data from a selection of FRSs that have relatively
consistent reporting practices. A significant number of FRSs were excluded
from the analysis. Therefore, when these rates are applied to those FRSs
excluded from the analysis the predicted fatalities are unlikely to match
actual fatalities. This can be resolved by using consistent reporting practices
across FRSs, such as using consistent definitions of what a casualty is, and
repeating the analysis with new data.

Table 2: Suggested new response time fatality rates

Incident type FRS Response Rounded fatality = Regression formula y = fatality
time (minutes) rates rate per FCR incident,
X = response time in min’s
RTA 0to5 0.045 y = 0.0045x + 0.0346
5to 10 0.070
>10 0.090
Extrications 0to5 0.020 y = 0.0132e0132
5to 10 0.030
>10 0.075
0SS 0to5 0.045 y =0.0125x + 0.0079
5to 10 0.090
>10 0.170
Lift 0to5 0.002 y = 0.0006x + 6E-05
5to 10 0.004
>10 0.008
Lock in/out 0to5 0.008 y = 0.0064e00728
5to 10 0.009
>10 0.017
Ladder 0to5 0.0015 y = 0.0002x + 0.0008
5to 10 0.0016
>10 0.0033
Line 0to5 0.025 y = 0.0002x + 0.026
5to 10 0.031
>10 0.027
HAZCHEM 0to5 0.015 y = 0.0106e01386
5to 10 0.030
>10 0.060
Water 0to5 0.080 y = 0.0528e01322
5to 10 0.120
>10 0.300

The new suggested fatality rates were applied along with the current FSEC
rates for special services, assuming a constant rate of incidents and same
response times. The differences in new and previous predictions are given in
Table 3. The new rates would lead to a 23 per cent reduction in predicted
deaths overall.
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2.2

2.2.1

Table 3: Change in predicted fatalities if new fatality rates are applied

New prediction Previous prediction Difference

RTCs 2035 2647 -612.4
Extrications 254 290 -36.0
(O 514 779 -265.3
Lift 9 1 8.2
Lock in out 68 95 -26.6
Ladder 1 7 -5.8
Line 3 3 -0.5
HAZCHEM 21 27 -6.5
Water 75 65 10.0
Total 2979 3914 -935

Other Building fatality rates

Introduction

The Other Buildings module includes a response time — fatality relationship.
The relationship was developed in 1998. It was based on a sample of fires
in the UK and other developed countries. The sample was limited to those
for which information on the number and timing of deaths and rescues
was publicly available. The cumulative number of rescues was calculated for
each time period, such as 38 per cent of rescues occur within 10 minutes,
80 per cent within 15 minutes. It was then assumed that in the absence of
a fire service response these rescues would have been fatal. This approach
was used because an exploratory analysis concluded that a response time
— fatality rate relationship could not be derived for Other Buildings using a
three to four year period due to the relative infrequency of deaths.

The current work aimed to update these relationships. It was also used as
an opportunity to explore whether another method could be used to assess
fatalities in Other Buildings. The original approach was subject to a number
of limitations, including:

* l|imited to those fires for which publicly available information could be
acquired

e a concern that publicly available fire reports could be skewed to ‘worse
cases’.

Therefore, in this analysis fire data was acquired for the period 1996 to 2006,
covering England.

The analysis was completed for all Other Buildings together except houses
in multiple occupation (HMOs) and purpose built flats. These were assessed
separately to check if the relationships differed.
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Currently FSEC only considers societal risk and property loss for other
buildings. In the analysis reported here fires involving individual life risks were
also considered so that this risk can be included in FSEC.

2.2.2 Analysis process
Data sorting
The FDR1 data for 1996 to 2006 was sorted as follows:
* the data was sorted with Other Buildings fires retained. In the first

instance case the data was limited to all Other Buildings excluding HMOs,
flats and houses converted to flats

* all late fires® were excluded. Fires with response times over 60 minutes
were retained in the dataset

e all negative response times (which occur due to data entry errors) were
excluded

e the data was supplied with the response time pre-calculated by CLG's
statisticians

e the data was then sorted into each year.
This gave 13,964 fires.

Next, a count was made of the number of (1) fatalities, (2) non-fatal
casualties and (3) rescues®, for each response time period (0 to 5, 6 to 10, 11
to 15, 16 to 20 and >20 minutes).

Thus, there was a dataset sorted into response time bands per year, as
shown in Table 4.

Table 4: Other Building data by response time band

Response time Deaths Non-fatal Rescue Total % of total
(minutes) casualties cases

>20 5 232 6 243 1%
15 t0 20 7 455 27 489 2%
10to 14 48 2040 98 2186 1%
5t09 239 11254 1248 12741 56%
<5 131 7303 820 8254 30%
Total 430 21284 2199 23913 100%

This process was repeated for fires in HMOs, flats and houses converted to
flats. This gave 21,240 deaths, non fatal casualties and rescues (as in Table 5)
in 27,857 fires.

3
4

Late fire calls are where the FRS is called to a fire when it is reported after it has extinguished.
Rescues, as recorded in the FDR1 database, only include those rescued that were not casualties.
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Table 5: HMO and purpose built flat data by response time band

Response times Deaths Non-fatal Rescues Total % of total

(minutes) casualties cases

10+ 31 1215 119 1365 6%

5t0 10 144 6738 913 7795 37%

0to 4.99 194 10618 1268 12080 57%

All 369 18571 2300 21240 100%
Analysis

The number of fatalities was divided by the sum of fatalities, non-fatal
casualties and rescues, for each time band. This was repeated for each year
and for all years together.

This provided a set of fatality rates (rate of fatalities per casualty — where
casualties include fatalities, non-fatal casualties and rescues) for the response
time bands. These are shown in Figure 8 along with rates of casualty and
rates of rescues. These indicate that the:

e proportion of rescues decline as the response time increases

e proportion that are casualties increase as the response time increases.

The fatality rates are shown in Figure 8.

Table 6: Fatality, non-fatal casualty and rescue rates by time period for Other Buildings

excluding HMOs and flats (% of all)

Response time Deaths to Non-fatal to Rescues to
total total total

<5 1.6 88 10

510 10 1.9 88 10

10.1t0 15 2.2 93 4

15.1t0 20 1.4 93 6

>20 2.1 95 2

The same approach was applied to purpose built flats, houses in multiple
occupation and houses converted to flats, with the exception of using three
time bands only. The fatality rates are shown in Table 6, where the number
of fatalities is divided by the sum of fatalities, non fatal casualties and rescues
(FCRs). They do not differ markedly from those for Other Buildings as a
whole.
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Table 7: HMOs and flats — deaths per FCR (% of all per response time band)

Response time (minutes) Deaths to all FCRs
(%)

0to 4.99 1.61

5109.99 1.85

10+ 2.27

All 1.74

Figure 8: Fatalities as a % of all fatalities, casualties and rescues in Other Buildings (1996 to

2006, excluding HMO and flats)
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Interpretation of results

These rates were then reviewed. It was noted that the number of incidents
attended in over 15 minutes was relatively small, namely 2.8 per cent of the
total (732 out of 23,913). It was judged that this caused volatile results for
responses over 15 minutes. Accordingly, it was decided to disregard these
response time categories for the sake of producing fatality rates. This gave
the following fatality rates:

Table 8: Other Building (excl HMOs and flats) fatality rates after disregarding responses

over 15 minutes

Response time (minutes) Fatalities as a % of total fatalities, non-fatal
casualties and rescues

<5 1.6
5t09 1.9
10to 14 2.2
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These rates are shown in Figure 9.

Figure 9: Fatality rates for Other Buildings excl HMOs and flats by response time (minutes)

— disregarding response over 15 minutes
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If you merge the response time categories for 11 to 15, 16 to 20 and over 20
the fatality rate is 2.1 per cent instead of 2.2 per cent.

The fatality rates for each year were also reviewed. It was clear that the
results for any one year were very volatile due to the relatively small
number of incidents per year. If the dataset is limited to 2003 to 2006, the
relationship again becomes volatile.

It was concluded that the whole dataset (1996 to 2006) provided a
reasonable basis for fatality rates.

HMOs and purpose built flats

The fatality rates of reach time band are shown in Figure 10 for three
response time bands. As with the Other Buildings, the use of three time
bands provides a ‘smooth’ relationship.

Figure 10: HMOs and purpose built flat fatality rates
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2.2.3 Other Building rates of individual risk fires

The response time — fatality rates developed using the FDR1 data apply to
all fires in Other Buildings where there is one or more fatality, casualty or
rescue, not just those with five or more fatalities or rescues. Therefore, a
new set of Individual Risk rates of fire needed to be developed. These were
produced by:

e summing the number of fires in Other Buildings where there is one or
more fatality, casualty or rescue for the period 2003 to 2006, and dividing
this by four years

e dividing the latter by the number of Other Buildings (taken from the Mott
MacDonald report)

e deducting the rate of Societal Risk fires (again taken from the Mott
MacDonald report) from the count of fires with one or more fatality,
casualty or rescue.

This gave an annual rate of fire with one or more fatality, casualty or rescue
per building per year (see column C for a rate per building and column D for
a rate per 10000 buildings). This calculation was completed separately for
each category of Other Building, to give a rate per category.

The fatality rate is per incident. The average number of fatalities, non-fatal
casualties and rescues was 1.7. Thus, the rates of Other Building fire are
actually a rate of fire with an average of 1.7 fatalities, non-fatal casualties
and rescues per building per year, to which the new response time fatality
rates can be applied.

The Individual Risk fire rates are given below for all Other Building other than
HMOs and purpose built flats. Individual risk in HMOs, houses converted to
flats and purpose built flats is addressed in the dwellings module. Therefore,
they are excluded from this analysis.

2.2.4 Fatality rates for fire with five or more deaths or rescues

The FSEC toolkit uses a rate of fire with five or more deaths or rescues for
producing Societal Risk rates of fire to Other Buildings (excluding HMOs

and purpose built flats). Therefore, as a check, the 1996 to 2006 data was
reduced to those with five or more deaths or rescues. The fatality rates were
calculated per response time band as per the previous method.

The dataset was reduced to just 92 fires with 1,252 fatalities, non-fatal
casualties and rescues.

There were no deaths in those fires attended in over 15 minutes (from 52
non-fatal casualties and rescues).

> FSEC toolkit. Calculation of Other Building Fire Frequencies. Mott MacDonald report for Communities and Local
Government, July 2006.
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Table 10: Fatality rates in Other Building fires (excluding HMOs and flats) with five or more

deaths or rescues

Response time (minutes) Fatalities as a % of total fatalities, non-fatal
casualties and rescues

<5 2.3
5t09 1.3
10to 14 3.0
15 to 20 0.0
>20 0.0%

The rate of fatality for all time bands was 1.84 per cent. This was very close
to the rate of 1.8 per cent for fires with one or more fatality, non-fatal
casualty or rescue. Therefore, it was concluded that the fatality rates as a
percentage of total fatalities, non-fatal casualties and rescues were very
similar for fire with five or more deaths or rescues as for fires with one or
more fatality, non-fatal casualty or rescue.

Review of large fires

As another test a sample of fires with a large loss of life were reviewed. The
sample of 15 fires was taken from the UK and other developed countries
over the period. The number of persons present, injured and fatalities were
identified (as possible) from publicly available reports. The per cent of people
who die was then calculated.

The average fatality rate was far greater at 10 per cent of people than that
found for the fires reported in FDR1.

It was judged by the researchers and through discussion with CLG that the
sample of large fires may not be representative because it:

e is skewed to those publicly reported

* isavery small sample (15 versus 13,964 FDR1 fires).

Therefore, it was judged that the higher fatality rate in these fires does not
invalidate the rate found in the FDR1 fires. However, it did suggest that the
process of adjusting Maximum Probable Loss (MPL) and adjusting Societal

Risk rates of fire should be retained, to allow an element of modelling fires
with potential for a large loss of life.

Comparison of new and old approach

New approach

The application of the Individual Risk rates of fire and fatality rates was tested
by:

a) applying the average number of fires per year given in Table 9
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b) calculating the per cent of fires attended in <5, 5 to 10 and >10 minutes
over the period 1996 to 2006

c) applying the fatality rate (for each response time band) derived at a) to the
proportion of incidents with each respective response times.

This gave:

e 41.89 (Individual risk) deaths per year for Other Buildings excluding HMOs,
purpose built flats and houses converted to flats.

Next, the Other Building Societal Risk Rates of fire were applied to the count
of Other Buildings, including HMOs, purpose built flats and houses converted
to flats. The new fatality rates per response time were applied, again
applying the per cent of fires attended in <5, 5 to 10 and >10 minutes over
the period 1996 to 2006.

This gave:

e 2.94 (societal risk) deaths in Other Buildings excluding HMOs, purpose
built flats and houses converted to flats, and

e 4.25 (societal risk) deaths in HMOs, purpose built flats and houses
converted to flats.

Thus, the total calculated individual and societal deaths’ using the new
method was 49.1 per year. This prediction includes Societal risk deaths in
HMOs, purpose built flats and houses converted to flats, and both Individual
and Societal Risk deaths in other categories of Other Buildings. Individual
risk deaths in HMOs, purpose built flats and houses converted to flats were
excluded from this prediction because they are already assessed within the
Dwelling FSEC module.

The predicted fatalities in Other Buildings excluding HMOs was 44.83 (41.89
plus 2.94) per year. This can be compared to a reported average annual

rate of 39.1 for the period 1996 to 2006. The difference may be due to the
prediction assuming a constant number of each type of building over this
period (as we only used a single count of buildings from mid 2000’s). Also
the Societal Risk rates of fire are based on 1997-2004 data and its known
that there are uncertainties in the count of Other Buildings.

There was a negligible difference in the HMO/flat predicted deaths if you
used the Other Building or the HMO/flat response time- fatality rates.

Current approach

The current approach was applied using a consistent set of assumptions,
including:

e the same count of buildings

e the same distribution of response times.
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It also assumed the default MPL and applied the current fatality rates per
response time (ignoring partial benefits).

This gave a total of 119 deaths:

e 48.6 for Other Buildings excluding HMOs, purpose built flats and houses
converted to flats, and;

e 70.63 in HMOs, purpose built flats and houses converted to flats.

Comparison of results

The current and new predictions are shown in Table 12. The new approach
gives a result 59 per cent lower than the current method, due to the
reduction in predicted deaths for HMOs, purpose built flats and houses
converted to flats.

The predictions for Other Buildings excluding HMOs, purpose built flats and
houses converted to flats for the two methods are very similar.

The predictions for HMOs, purpose built flats and houses converted to flats
are very different.

The reasons for these changes are judged to be:

e the current method was based on an unrepresentative sample of Societal
Risk fires that gave an excessive number of deaths per fire — the proposed
approach is based on all Societal Risk Fires which gives fewer deaths per
fire and hence a lower predicted number of Societal Risk fire deaths for
Other Buildings and HMOs

e the new approach includes deaths in Individual Risk fires for Other
Buildings (excluding HMOs), whilst the current approach does not.

Thus, the main reasons for the differences in results are the use of more
representative fatality data for Societal Risk fires and the incorporation of
Individual Risk into Other Buildings.

Table 12: Comparison of results from current and new potential methods

Building Individual Societal Total Average reported per year
categories fatalities fatalities (1996-2006)
Current OBs, excluding - 48.6 48.6 39.1
method HMOs etc
HMOs etc - 70.63 70.63
All OBs 119.23
New OBs, excluding 41.89 2.94 44.83 39.1
method HMOs etc
HMOs etc - 4.25 4.25

All OBs 49.08
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Guidance on implementation in FSEC

The new method would involve applying two rates of fire to Other Buildings,
namely the:

e current rates of Societal Risk fire

* new rates of Individual Risk fires (except HMOs, houses converted to flats
and purpose built flats, for which you only apply Societal Risk rates here
because the individual risk is modelled in the dwelling module).

Societal risk

The Societal Risk rates of fire are applied and adjusted by the site assessment
as per the current FSEC module

The maximum probable loss and single versus multiple compartment factors
are applied as per the current FSEC module.

A new fatality rate is applied using the following regression:
y = (0.0006x + 0.0145) X number of potential deaths

The number of potential deaths is the assume number per MPL category as
currently applied in FSEC, e.g. 8 for buildings with a MPL of 20 to 50.

If the Single Compartment option is selected, the fatality rate is doubled.

The arrival time would be based on partial benefit factors. These can be the
same as currently in FSEC, one appliance can enact two rescues. Thus, noting
that FSEC is limited to modelling four appliances for Other Building Societal
Risk, the arrival time would be modelled for the first four appliances, with a
percentage of the MPL attributed to each appliance.

There are two options on the percentage of MPL per appliance. One option
is to use the percentaeg currently in FSEC of 37.5per cent for the first two
appliances, 20 per cent for the third and 5 per cent for the fourth. These
percentages were based on the observed percentage of rescues achieved by
each appliance in a sample of fires. This is shown below:

y =(0.375 X (0.0006a + 0.0145) X number of potential deaths) + (0.375
X (0.0006b + 0.0145) X number of potential deaths) + (0.20 X (0.0006c
+ 0.0145) X number of potential deaths) + (0.05 X (0.0006d + 0.0145) X
number of potential deaths)

Where a, b, c and d are the arrival times of the first, second, third and fourth
appliance.

However, the latter approach uses the previous sample of fires to derive a

response time — fatality rate relationship for a given weight of response. This
relationship is superseded by the current work. Therefore, an alternative is to
apply a simple ‘rule’ that each appliance can rescue two persons, as reported
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in the 2003 Greenstreet Berman Ltd report for ODPM® (p76). This would give
the following formula:

y =(0.25 X (0.0006a + 0.0145) X number of potential deaths) + (0.25 X
(0.0006b + 0.0145) X number of potential deaths) + (0.25 X (0.0006¢ +
0.0145) X number of potential deaths) + (0.25 X (0.0006d + 0.0145) X
number of potential deaths)

The latter formula was recommended.

Individual risk

The new Individual Risk rates of fires (see Table 9) are applied and adjusted
by the site assessment.

The fatality rate per fire for each response time is given by:
y = (0.0006x + 0.0145) x 1.7
Where:

1.7 is the average number of fatalities, non-fatal casualties and rescues per
fire.

X is the response time in minutes.
0.0145 is a constant.
0.0006 is the factor indicating the effect of the response time.

So, for a building with a rate of fire of 0.03843, and a 2 minute response
time, the rate of death per year is:

0.03843 X (((0.0006 X 2)) + 0.0145) X 1.7) = 0.03843 X 0.025 =
0.00096 per year

The response time would be based on the first arrival, given that one
appliance may be assumed to handle 1.7 casualties.

Total risk

The predicted deaths from the Societal and Individual risk are summed to
give a total rate of death per building. This is then applied as per the current
predicted rate of death.

6 Development of the Fire Service Emergency Cover Planning Methodology, Greenstreet Berman Ltd report for ODPM,
November 2003, M Wright, A Antonelli and Sara Marsden.
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2.3 Other building property loss

2.3.1 Introduction

A previous study’ produced evidence demonstrating a consistent relationship
between response times and level of loss incurred, with an increase in the
average level of fire damage with each incremental increase in response
times. The study analysed several samples of fire data to investigate the trend
of fire damage with response time and reporting time.

In addition the study estimated the value of loss per m? for each occupancy,
based on the number of fires, average fire damage and insurance statistics.
This value was then combined with the response time — fire damage
relationships in order to predict the rate of loss per minute fire attendance is
delayed.

The aim of this study is to derive updated response time — fire damage
relationships based on recent datasets, and assess whether differences noted
compared to the original relationships are due to data volatility or other
factors. Specifically the study has entailed:

e the acquisition of data on the value of property loss fires from the Fire
Protection Association (FPA) and the Association Of British Insurers (ABI)
» the derivation of fire age time loss regressions per type of other building

* a comparison between the original and updated relationships to ascertain
the source of any differences.

2.3.2 Method
Fire age - fire damage method

An assessment of the response time with respect to the associated level of
loss provides a consistent statistical relationship, with an increase in average
level of fire damage with each incremental increase in response time. The
relationships were derived based on FDR1 data (as summarised in Appendix
B) supplied by Greenstreet Berman® (previously supplied to Greenstreet
Berman by CLG) using the method outlined below. As part of the analysis,
the FDR1 building categories were merged into the following FSEC other
building occupancy types based on guidance in the FSEC manual:

e Care Homes

e Hospitals

e Hotels

e Schools

e Further Education
e Licensed Premises

7" Further Development of Risk Assessment Toolkits for the UK Fire Service, Technical Note — Financial Loss Model, March 1999,
Wright M and Archer, K. http://Awww.communities.gov.uk/documents/fire/pdf/143711 .pdf
8 Other Buildings FDR1 Data 2002 — 2006
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e Public Buildings

e Offices

e Factories or Warehouses

e Shops

e Other Workplaces

e Hostels

e Other Premises Open to the Public.

Calculation of fire age

The fire age is defined as the time from ignition to the arrival of the FRS, and
is calculated based on the following FDR1 parameters:-

Time from ignition to discovery — IGNTDISC

Time from discovery to first call — DISCALL
Time of first call to the FRS — CALLTIME
e Time of arrival of the FRS — ARRVTIME.

In determining the fire age the reporting time (the time from ignition to
the first call) and the response time (the time from fist call to the time the
FRS arrives at the fire) were calculated based on Equations 2.1 and 2.2
respectively.

Reporting time = IGNTDISC + DISCALL [Equation 2.1]
Response time = ARRVTIME — CALLTIME [Equation 2.2]

It should be noted that the IGNTDISC and DISCALL FDR1 parameters are
defined based on a category basis e.g. times between two and five minutes
are defined as Category 2. Since the calculation of the fire age requires a
discrete value each category was assigned a representative time based on the
geometric mean (Equation 2.4).

Finally, the fire age was calculated by summing the reporting time and the
response time, Equation 2.3.

Fire age = reporting time + response time [Equation 2.3]

Note that the fire age (and hence the resultant assessment of fire age — fire
damage relationships) was calculated for all records with the exception of
those in which the FRS played no part in extinguishing the fire. In order to
omit such incidents, those records for which FFBRIG1=11 were discounted.

Following the determining of the fire age for each appropriate record, the
data was averaged and collated in order to perform a regression analysis.
The records were sub-divided into fire age categories, each of which was
assigned a representative age based on the geometric mean. The geometric
mean was calculated based on Equation 2.4, and was used in preference to
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the arithmetic mean since it retains information about the distribution of the
data.

i In x;
Xgeo = EXP | - [Equation 2.4]
n

The number of records associated with each age category is presented in
Section 5.1.1, noting that records were omitted where fire age and / or
damage could not be determined due to empty fields.

Calculation of fire damage

The aforementioned previous report* calculated the damage associated
with each record based on the AREABURN (direct burning) FDR1 parameter.
However, it was noted that the more recent FDR1 data was incomplete in
terms of the AREABURN parameter (e.g. 59 per cent of fire records in 2005
had a blank AREABURN field) and hence it was decide to use the AREATOT
(total area damaged) parameter, for which the records were generally
populated.

The AREATOT parameter, similarly to the IGNTDISC and DISCALL parameters
is assigned a category code in FDR1, based on the level of damage in m?.
Hence, in order to apply a discrete, representative damage value to each
record, as required by the regression analysis, the geometric mean of the
maximum and minimum damage for each category was used, Equation 2.4.
Note that for records with an AREATOT of 22, defined as damage of over
200m?, the ATOTOTH parameter was used directly as the damage value since
this provides an actual damage value for large fires.

Following the calculation of the damage associated with each record, the
arithmetic mean of the damage for all records in each fire age category was
determined based on Equation 2.5.

= l_ [Equation 2.5]

The average fire damage associated with each age category is presented in
Section 5.1

Fire age versus fire size

The variation of the extent of the total damage with fire age for all
occupancies is presented in Figure 11. It can be assumed that the damage
sustained during the early part of the fire will vary significantly depending on
the nature of the ignition and the fire resistance of the environs. In addition,
the data suggests that the relationship between damage and age may be
exponential and that a linear model may not be suitable beyond around 60
— 70 minutes; the relationship is difficult to estimate beyond this period.
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Figure 11: Variation of total area damaged (AREATOT) with fire age for all occupancies
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Hence a linear regression was applied to the fire age and damage data
between fire ages of six minutes and 60 minutes for each occupancy type,
in order to estimate the rate of damage, based on Equation 2.6.

PPN
XXy — 7
Rate of damage = [Equation 2.6]
5 (in)z
2x’ - n
Where: X = geometric mean of fire age
y = arithmetic mean of total damage

The variation of the total damage with fire age for each occupancy type is
shown in 5.3 and Figure 12, including linear trendlines associated with each
data series.

The trendlines (Figure 12) illustrate the propagation of the damage from five
minutes after ignition, noting the erratic nature of the damage for lower

fire ages. The damage at five minutes was calculated based on the average
damage associated with fires with an age between four and six minutes; this
was necessary in order to increase the size of the sample dataset and hence
the robustness of the estimate. Note that the original method* estimated the
damage at five minutes by calculating the average damage for all fires with
an age less than, and including, five minutes. Application of this method

to the new data resulted in significantly lower damage at five minutes

than the data would suggest for some building types. An example is given

in Figure 13, in which it can be seen that the estimate for the damage at
five minutes based on the initial estimate results in a model that predicts
significantly lower variation of damage with fire age than the data suggests.



Update of response time loss relationships for the Fire Service Emergency Cover toolkit | 35

Note however, that the use of the AREATOT parameter as opposed to the
direct burning damage (AREABURN) may introduce non-linearity into the fire
age — damage relationship. This is discussed further in Section 2.3.4.

Figure 12: Variation of total damage (AREATOT) with fire age for different occupancies
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Figure 13: Variation of total damage (AREATOT) with fire age for ‘other workplaces’ including

trendlines based on regression analysis
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Comparison of fire damage rates
In the previous study the fire damage rates were categorised as follows:
e Very high
schools, public buildings
e High
licensed premises, factories, hotels

e Medium
universities, hospitals, retail

e Low
care homes

e Very Low
offices

The study also noted that other characteristics of each occupancy, such as
the typical size of building and size of compartments, would influence the
distribution of fire damage.

The fire damage rates calculated based on the new data are presented in
Table 13 including a comparison with the previous values and categories.

Table 13: Rate of damage per delay in FRS attendance time or reporting time

Occupancy Rate of damage Previous rate of Previous category
(m?/min) damage (m?/min)
Factory or warehouse 2.43 0.58 High
Other premises open to the public 2.35 n/a n/a
Hostel 1.40 n/a n/a
Licensed premises 1.23 0.60 High
Hotel 1.21 0.57 High
Hospital 1.17 0.42 Medium
School 1.10 0.82 Very High
Office 0.91 0.16 Very Low
Further education 0.84 0.43 Medium
Other workplace 0.73 n/a n/a
Care home 0.68 0.30 Low
Shop 0.67 0.40 Medium
Public buildings -0.77 0.75 Very High

It can be seen that there is generally a degree of correlation between the
ranking of the two sets of data, the two notable exceptions being offices,
schools and public buildings. In terms of the magnitude of the rates of
damage, the new damage rates are around three times the magnitude of
those calculated previously.
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The higher rates of damage calculated as part of the analysis are likely
attributable to the use of the AREATOT parameter (the total area damaged)
as opposed to the AREABURN parameter, for which there was significantly
less data.

Estimated Occupancy Values

A number of data sources were used in obtaining an estimated financial
value of the loss per square metre for each occupancy type. Briefly, the
method used calculated an average loss per small fire (loss < £50,000) for all
occupancies, and incremented the loss per occupancy type based on large
loss fire data. The average loss per occupancy type was then combined with
the average damage in order to obtain the value of damage. The method is
presented in the following sections.

Calculation of average loss per small fire

The Fire Protection Association (FPA) publishes large fire statistics® for fires
where the damage incurred exceeds £50,000 or there is at least one fatality.
Based on the data provided the overall number of large loss fires, and the
associated loss, was determined.

The Association of British Insurers (ABI) provided data on the overall gross
incurred commercial claims for the period. It is estimated that the ABI
accounts for around 80% of the overall market (with the Lloyds contribution
estimated as 20%); hence the figures were factored to account for the
overall commercial claims.

Finally, CLG data on the overall number of fires'® was obtained. The average
loss per small fire was then calculated by subtracting the large loss claims
from the overall claims, and the large loss fires from the overall fires; this is
illustrated below.

Annual Loss (£m) # fires Loss (£)/fire

FPA large loss fires £129.7 124 £1,046,055
CLG total 16,767
ABI loss £748.8
Lloyds loss £187.2
Total loss £936.0
Total small fires 16,643
Total loss (small fires) £806.3

Average loss per small fire £48,446
Note that the average loss per small fire calculated in the previous study was £25,880.

9 FPA large loss fire information 2002-2007
10 Fires in buildings by location and country, 2006 — Fire Statistics, United Kingdom 2006 08RDS05286
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Calculation of average loss per occupancy type

The average loss per occupancy type for all fires (small and large) was
calculated based on applying the average loss due to small fires (as noted
above) and incrementing based on loss due to large fires. As such, for each
occupancy type, the number of small fires was multiplied by the loss per
small fire, and the total loss added to the loss due to large fires. This overall
loss figure was then divided by the overall number of fires (small and large)
to obtain a figure for the average loss per fire.

The following illustrates the technique as applied to the hotel occupancy

type:
# large fires /yr (FPA) 55
Loss due to large fires (FPA) £6,115,999
# fires /yr (CLG) 801
# small fires /yr 795.5
Loss from small fires (x £48,446) £38,538,416
Total loss (all fires) £44,654,415
Average loss per fire for hotels (all fires) £55,748

A complete list of average loss vales for each occupancy type is provided
at5.2.

In estimating the rate of damage the average loss per occupancy type was
doubled in order to account for consequential loss'".

2.3.3 Calculation of rate of financial loss

In calculating the rate of financial loss per occupancy type the average total
damage (for all fire ages) and average final loss per fire was used to estimate
the average value per occupancy, noting that the loss per fire was doubled
to account for consequential loss. Subsequently the figure was multiplied by
the rate of damage incurred in order to calculate the rate of financial loss

(£/min).
The following illustrates the technique as applied to the hotel occupancy
type:
Average burn damage (m?) 54.3
Average loss for hotels (all fires) £55,748
... factored (x2) for consequential loss £111,496
Average value per occupancy (m=2) £2,055
Rate of damage for hotels (m%/min) 1.212
Rate of financial loss for hotels £2,490/min

" Peaker A, Hesketh L and Forester J, Investigation of consequential losses to the economy from fires in industry and the service
sector, 1977, Report for the Home Office Scientific Advisory Branch.
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The calculated rate of financial loss for each occupancy type is presented

in Table 14, alongside a comparison with the previous values; the full data,
in terms of associated loss rate curves is presented in Appendix B. It should
be noted that the difference in the updated values can be largely attributed
to the fact that the total area damage (AREATOT) FDR1 parameter has
been used in the calculation of damage rates. This is discussed further in

Section 2.3.4.
Occupancy Average damage Rate of financial Previous rate of
(m?) loss (£/min) financial loss (£/min)
Other premises open to the public 64.5 4,090 n/a
Hospital 27.0 4,211 3,700
Factory or warehouse 194.6 1,997 1,600
Hostel 404 2,490 (hotel) n/a
Further education 413 2,318 1,700
Hotel 54.3 2,490 2,900
Care home 26.4 2,539 2,300
Office 46.4 2,284 700
School 68.2 1,830 3,300
Licensed premises 62.6 1,897 2,300
Shop 59.1 1,156 2,400
Other workplace 124.7 591 n/a
Public building 345 4,090'"3 2,100

The rate of loss curves for all occupancy types are presented in Figure 14.

Figure 14: Loss rate curves for all occupancy types
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12 This figure is read across from the hotels category, see Section 2.3.4

13 This figure is read across from the other premises open to the public category, see Section 2.3.4
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2.3.4 Discussion of Other Building financial loss results

The analysis has used available data to produce a new set of relationships.

If the previous modelling approach is used, excepting the measure of fire
size, the expected increase in loss per minute is found in many but not all of
the occupancies. The percentage change in predicted loss, assuming a five
minute fire age, is shown in Table 15.

An overall change was calculated by multiplying the loss per fire (assuming
a five minute response) by the reported number of fires per occupancy (as
used in the analysis). It shows that overall, the predicted loss would fall by

2 per cent using the new values. This is due to the reduction in loss rates for
schools and licensed premises, which account a large proportion of fires.

Table 15: Impact of changes in Other Building loss rates on predicted loss in £

Occupancy Change in predicted loss (£)
Other premises open to the public 95%
Hospital 14%
Factory or warehouse 25%
Hostel -14%
Further education 36%
Hotel -14%
Care home 10%
Office 226%
School —45%
Licensed premises -18%
Shop -52%
Other workplace -16%
Public building 95%
All 2%

Some of the data is anomalous, due to small numbers of incidents,
particularly the results for Public buildings and hostels. It is suggested, as a
practical solution, that the regression for hotels is also applied to hostels.

The complete results of the analysis, in terms of the loss rate curves, are
presented in 5.3. The plots also include a comparison with the results
obtained from the previous analysis. Generally the results demonstrate
reasonable agreement with the previous analysis in terms of the magnitude
of the rate of loss; Table 14 presents a direct comparison of the two sets of
results. There is less agreement observed when comparing the rankings of
the occupancy type, although some similarity is apparent.

In terms of the magnitude of the rate of loss curves calculated, the updated
values demonstrate a greater degree of variability, with the highest ranked
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occupancies showing an increased rate of loss and the lower ranked a
decrease over previous values.

However, it should be noted that the similarity between the two sets of data
is not indicative of consistently similar factors calculated in determining the
rate of loss curves. The rate of loss curves were determined based (simply)
on dividing the higher than previous fire damage curves by the higher than
previous financial loss associated with each fire, resulting in a broadly similar
overall value. The higher values associated with the damage and financial
losses are discussed below.

The use of the AREATOT parameter rather than the AREABURN parameter
used previously significantly increased the damage associated with each
fire (Section 2.3.2). In addition, the updated damage values may also have
changed due to other factors such as response times, risk based allocation
of cover, fire prevention activities etc. However, it is reiterated that the use
of the AREATOT parameter may be more suitable in evaluating the rate of
loss associated with each fire since damage not caused directly from fire
contributes to the overall cost associated with the fire.

The financial loss associated with fires for each occupancy type was
determined based on assigning a generic cost applicable to all fires, and
applying an increment based on large loss fires associated with each
occupancy type (Section 2.3.3). The values were determined based on CLG
fire records, ABI claims data and FPA large loss fire claims data. Comparison
with the previous data used demonstrated that, while the number of fires
has generally remained static (CLG data) or reduced (FPA large loss fire data),
the associated claims per fire had increased; therefore both the average loss
per small fire and the associated increment for large fires had increased since
the previous study.

When considering the rankings of loss rate curves for each occupancy type, it
can be expected that the use of the AREATOT parameter in determining the
extent of the damage associated with each fire, rather than the AREABURN
parameter used previously, may affect the rankings to a degree. This assumes
that the rate of increase of total damage during a fire is not the same as
direct damage, reasonable since e.g. fires in buildings with restricted access
may result in disproportionate resources being used to fight the fire therefore
potentially increasing the total damage for a smaller fire.

Robustness of data

In determining the number of years of FDR1 data on which to base the
regression analysis, and hence derive the damage — fire age relationships, an
assessment of the robustness of the data was undertaken. This assessment
involved performing the overall assessment of loss rate curves based on the
regression analysis for a number of FDR1 data samples. The analysis was
performed for each individual year of FDR1 data (2002-2006) as well as the
whole five years data and the three most recent years (2004-2006), noting
that the three year window was the preferred option given that it offers a
balance between robustness and currency.
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The complete set of results is presented in 5.3.3. The results demonstrate
that there is significant variation in the loss rate curves for individual years,
particularly for those occupancy types with lower numbers of fires. The three
year average curves demonstrate that they are generally not significantly
skewed towards a single year and hence give confidence that the approach
taken is robust.
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Recommendations

Special services

[t was concluded that:

e The new special service fatality rates, as per [TEXT MISSING], could be
applied to an update of FSEC. However, as it was uncertain whether the
new data offers any more reliability, it was not essential to revise the
special service fatality rates.

e This analysis is repeated once one or more years of data have been
collated from the forthcoming Incident Reporting System, which should
provide a far higher standard of data.

The Incident Reporting System uses a new and more meaningful set of
special service categories. This will provide the opportunity to streamline the
categories used in FSEC and align them with those in the IRS. Therefore, it
was recommended that:

® no revisions are made to the FSEC special service categories until an
analysis of data from the IRS has been completed and the value of
retaining, deleting, adding or redefining special service categories is clear.

Other Building fatality rates

It was suggested by the researchers that the new method offers the
following advantages:

e it can be replicated using data held by CLG
e it provides testable results
e itis asimpler and more transparent method

* it provides lower predicted fatality rates for HMOs and flats, which may
have greater face validity

e the new approach includes Individual and Societal risk.

The new approach would provide a similar estimate of fatalities for Other
Buildings excluding HMOs (far fewer Societal Risk deaths balanced out
by incorporating Individual Risk fire deaths). The estimate of Societal

Risk in HMOs with the new method would be close to the reported
number of Societal Risk deaths in HMOs and far lower than the current
method. As noted in Section 2.2.6, the main reasons for the differences
in results between the current and proposed method are the use of more
representative fatality data for Societal Risk fires and the incorporation of
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3.3

Individual Risk into Other Buildings, i.e. the proposed new approach provides
a more accurate and valid result.

Whilst this would require some revision of the coding in FSEC, no additional
Other Building data would be needed. The prediction using the new
proposed approach would be within ~10 per cent of the reported rate of fire
death in Other Buildings, possibly overestimating the number of deaths by
~10 per cent.

Therefore it was recommended that the FSEC Other Building incident module
is modified to:

e apply Individual risk rates (Table 9) of fire to Other Building, excluding
HMOs, purpose built flats and houses converted to flats (which are already
accounted for in the Dwellings module)

* the new Other Building fatality rate-response time regression is applied
(y = 0.0006x + 0.0145) to both Individual and Societal risk fires (with 1.7
(FCR) casualties per Individual risk fire, and an MPL for societal risk fires as
currently modelled in FSEC)

e the current Societal Risk rates of fire are still applied
e that the assumption that each appliance can rescue two persons is applied

* the total Other Building loss of life is the sum of Individual and Societal
Risk.

Other Building property loss rates

The analysis has derived a set of loss rate curves for all occupancy types
based on a considered approach and robust data. Comparison with the
previous study has demonstrated that, while ultimately the overall loss rates
derived are similar in magnitude (though higher), the associated fire damage
and financial loss values are higher than those previously calculated in some
cases. Excepting the measure of fire size, the expected increase in loss per
minute was apparent to a degree, but not for all occupancies.

Hence, it was recommended that the updated loss rate curves are applied
based on the fact that they are derived based on recent data (with the
associated maturity of the FDR1 reporting process and trends in the insurance
claims market) and included a measure of the total damage associated with
fires.

It was noted that some of the data may be anomalous, due to small numbers
of incidents, particularly with regards the results for public buildings and
hostels. It was recommended, as a practical solution, that the regression for
other premises open to the public is applied to public buildings, and likewise
the regression for hotels is applied to hostels.
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4 Appendix A
Special service scatter plots
and regressions
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Fatalities per FCR
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5 Appendix B
Other Building property loss
data and tables
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5.3.2 Loss rate curves — comparison with previous study
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5.3.3 Loss rate curves — calculated per year of data

Loss rate curves per occupancy type
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Other Premises open to the public
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Cost of Damage Incurred (£)
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Fire age — damage relationship — method of

determining damage at five minutes

5.4.1 Fire age — damage curves per occupancy type
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