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Abstract

A study into the formulation of future performance measures for the Fire and Rescue 
Services is undertaken, with the emphasis on the adoption of risk based and outcome 
focused measures. Three candidate areas are identified as suitable for the application of 
measures, namely dwellings fires, deliberate fires, and a composite fire index consisting of 
the consequential costs due to fatalities, injuries and property loss as a result of accidental 
and deliberate dwelling, other buildings and vehicle fires. In addition, areas in which the 
FRS may contribute to other (non FRS) targets are investigated with a view to identifying 
where FRS contribution can be highlighted and measured.

Detailed analyses, in terms of assessing the viability and effectiveness of potential measures 
are presented. In particular, the potential for the target measures to promote a reduction in 
inequality between local areas is considered, alongside the headline objective to measure 
FRS performance.

A strong association between deprivation and other social factors with the incidence of 
fire is identified, and target metrics, at both local and national level, are suggested for 
each of the candidate areas. The fire rate is suggested as the most suitable target measure 
for dwelling fires, since this provides the least volatile measure for FRSs. Fire rate is also 
proposed at local level for the deliberate fire measure, while the national measure is based 
on the total number of deliberate fires. The cost of fire index, which is based on a value 
per head of population, is shown to be robust at local level and the target measures are 
presented as a reduction in the index.
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Executive Summary

This document provides a detailed commentary on a study undertaken into the scope for 
the formulation of future performance measures for the Fire and Rescue Services (FRS), 
with the emphasis on the adoption of risk based and outcome focused measures.

As such, three candidate areas are developed in terms of investigating their feasibility as 
measures, namely:

Dwellings fires•	

A ‘composite’ fire index•	

Deliberate fires.•	

Following the identification of a number of areas in which performance measures could be 
applied, detailed analyses in terms of assessing the viability and effectiveness of potential 
measures are undertaken. In particular, the potential for the target metrics to promote a 
reduction in inequality between local areas is considered, alongside the headline objective 
to measure FRS performance.

In addition, areas in which the FRS may contribute to other (non FRS) targets have been 
investigated with a view to identifying where the FRS contribution towards meeting these 
targets can be highlighted and measured.

Since the publication of the Progress Report (Ref. 2) for this project in November 2006, the 
proposed approach to be taken by Communities and Local Government towards future 
policy has undergone further development. This report takes due cognisance of this revised 
approach and seeks to place the candidate targets within the proposed policy framework 
for the Department.

Dwellings fire measure

The results of the analysis reveal that dwelling fire rates (as opposed to fire deaths or 
injuries) provides the least volatile measure for FRSs of any size. If there is a requirement 
for a single measure to be applied to FRSs the rate of dwelling fire could be the preferred 
measure. If there is flexibility in performance measurement (such as in the context of 
IRMPs), a more flexible use of these measures (eg larger FRSs to use rate of fatalities and/or 
injuries as well as rate of fire) could be proposed.
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It is concluded that the method of calculating dwelling fire metrics for each FRS (based on 
socio-demographic make-up of each FRS) produces measurable targets that are linked to 
inequality in the incidence of fire. Further conclusions drawn include:

There is a strong association between deprivation and other social factors with the •	
incidence of fire

There is a four fold variation in the rate of dwelling fire, associated with deprivation •	
and other social factors

Dwelling risk target metrics can be related to relative levels of deprivation/socio-•	
demographic risk, with more stringent metrics for higher risk areas

Dwelling risk target metrics can be aligned with FSEC risk categories – thereby •	
providing linkage to a tool that enables assessment at smaller areas and possibly 
Local Area Agreements.

Wiltshire is used in part as a test of the application of targets to areas analogous in size to 
Local Area Agreements (LAAs). The results suggest that dwelling fire rates are the least 
volatile measure to apply to smaller LAAs.

The review of past experience and other government targets indicates that a measure of 
50 per cent reduction in dwelling risk in higher risk areas over a five or ten year period is a 
credible target.

Composite fire index measure

The analysis concludes that an index based upon fatalities, injuries and property damage 
incurred as a result of deliberate and accidental fires for dwellings, non-domestic premises 
and vehicles is a feasible performance measure which is robust at local area levels. 
This measure would be reflective of the broader role of the Fire and Rescue Service in 
protecting the community from fire, and aligns well with developments in integrated risk 
management planning. The metric is also shown to demonstrate good correlation with the 
risk of social deprivation and crime.

It is proposed that the composite cost of fire measure is best presented as a value per head 
of population. This is primarily to aid in the dissemination of the metric to LAA level in 
allowing relative performance to be gauged with a view to risk targeted measures that are 
proportional to existing FRS performance.

At National level, it is suggested that a target metric based on the percentage reduction 
in the overall cost of fire index over a ten year period would be suitable. At local level, a 
variable metric is suggested for each FRS/LAA, with the aim of promoting a reduction in 
inequality between local areas. The local metric is in the form of a percentage reduction 
in the three year average cost of fire index over a ten year period, with the target metric 
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itself being directly proportional to the index at the outset of the target period. As such, 
those areas with a higher index are assigned more stringent metrics. The level of the target 
metrics is assigned based on an analysis of current performance trends at National level.

Deliberate fires measure

A metric based upon the total number of fires, or fire rate, is identified as a suitable 
candidate for a deliberate fires measure. This provides consistency with an existing target 
area as well as providing robust data to local areas. Such a metric would align with tackling 
deprivation and potential crime rate targets set by the Home Office.

At National level, it is suggested that a target measure based on the percentage reduction 
in the three year average number of deliberate fires over a ten year period would be 
suitable. At local level, a variable metric based on the deliberate fire rate (per population) 
is suggested for each FRS/LAA, with the aim of promoting a reduction in inequality (and 
crime rate/deprivation) between local areas.

FRS contribution to other measures

The review of FRS contribution to other (non FRS) target areas concludes that there may 
be scope to measure performance at Road Traffic Collisions and in terms of Environmental 
Impact with a view to future metrics. It is suggested that Ethnicity should be part of a broad 
range of measures to ensure that public services are representative of the communities that 
they serve.
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Introduction1	

1.1	 Performance measurement in the Fire and Rescue 
Services

The FRS currently has in place a number of Public Service Agreement (PSA) targets that 
were defined at SR2004. Briefly these are:

To reduce the number of accidental fire-related deaths in the home by 20 per cent, •	
averaged over the eleven-year period to 31 March 2010.

No local fire and rescue authority having a fatality rate, from accidental fires in the •	
home, more than 1.25 times the national average by 2010.

To achieve a 10 per cent reduction in deliberate fires by 31 March 2010 to 94,000 •	
from the 2001/02 baseline of 104,500.

The current targets have performed an effective role in focusing FRS activities on to the core 
activities of reducing loss of life in the home and reducing the number of deliberate fires. As 
such, future performance measures within the FRS should pay due regard to the success of 
the targets while noting that there a number of issues with the current targets that may be 
addressed with the application of new measures, including:

As significant progress has been made towards achieving the current targets, •	
they will play a diminishing role henceforth in stimulating improvement in FRS 
performance.

The rate of fire death target is volatile and difficult to measure at the level of Local •	
Area Agreements (LAA).

The range of FRS statutory responsibilities has increased with the advent of the 2004 •	
Fire and Rescue Services Act (Ref. 4). As such, the current PSA3 targets do not capture 
the full range of FRS core activities.

Some stakeholders have expressed concern that the FRS, although justified, focus •	
on public safety needs to be balanced by a proportionate focus on the economic and 
other impacts of fire.

The FRS role in Civil Contingencies has developed with the advent of new dimensions •	
and the Civil Contingencies Act (Ref. 8).
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Therefore, in terms of the definition of future performance measurement in the FRS, the 
following should be given consideration:

Current targets could be ‘stretched’ to encourage further performance improvement•	

The scope of the targets could be broadened, particularly to encompass new areas of •	
statutory responsibility

Targets can be developed that are less volatile, specifically at the level of Local Area •	
Agreements

The FRS’s role in achieving external (ie non fire-specific) Government targets can be •	
addressed

1.2	 Project summary

Two previous reports (Refs. 2 & 3) have been issued during the course of this task, namely a 
Progress Report (Ref. 2) and an Interim Report (Ref. 3). Although this report is intended as a 
standalone document, further information and detail regarding the work undertaken may 
be found in the previously issued documents, and reference is made to these reports where 
necessary. The following provides a summary of the content of the two reports.

1.2.1	 Progress Report
The Progress Report, Ref. 2, documented the early phase of the project, which sought to 
provide an initial assessment of the potential for risk based performance measures for the 
FRS, including a review of the current PSA3 targets and the use of similar measures in other 
Government departments and the commercial sector. In addition, the applicability of the 
various categories of risk based performance measures was assessed, and used as part of 
the analysis of the feasibility of such measures to the FRS.

A review of a risk based approach to performance measurement was undertaken (reported 
in full in Appendix F ), both in terms of the general approach and a study of the process as 
applied to other Government sectors. The review encompassed a number of measurement 
methods, including:

Key risk-focused measures•	

Outcome measures•	

Risk weighted measures•	

Added value•	

It was found that a risk based approach in general offered significant potential for 
application to performance measurement in the FRS, particularly in terms of the likely 
broadening in scope of such measures. Current PSA3 targets align closely with the study of 
those targets which focus on key risks, such as the NHS and the DfT headline targets, and 
offer scope to develop the measures through a ‘stretching’ of the target.
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Measures that are specifically matched to outcomes are considered to be particularly 
applicable to the FRS, with the requirement towards risk based, outcome focused 
measures. The review noted that current application of this approach is not limited to ‘end-
events’, eg an incident resulting in casualties, and measures can be applied to intermediate 
events which may contribute to the prevention, or a reduction in severity, of the incident.

The review also noted that areas identified as potentially suitable for performance 
measurement should not require additional data to be collected (in the spirit of Ref. 1, 
which calls for a radical reduction in data collection).

Risk-weighted measures were identified as a likely candidate to address the social 
deprivation issues as applicable to fire risk in dwellings. Added Values measures also offer a 
tool to address the socio-demographic factors, in terms of the possibility of measuring the 
extent to which an FRS can reduce the rate of fire relative to a baseline associated with their 
local socio-demographic profile level and deprivation level.

At the same time, a review of the new areas for which the FRS has statutory and corporate 
social responsibility was carried out, including those set out in the Fire and Rescue Service 
Act 2004 and the Civil Contingencies Act. This review also included an assessment of 
the potential areas where FRS jurisdiction contributes towards other outcomes, such as 
extrication from RTCs.

Following the review of available information, a risk based identification of areas suitable 
for performance measurement was undertaken. The review was based on the new areas 
of FRS statutory and corporate social responsibility, including those areas identified as 
measurable contributions to ‘non-FRS’ performance measures. As part of the review, 
consideration of the possibility of disseminating the candidate measures down to FRS and 
LAA level was also addressed. A total of six candidate areas were identified for further 
analysis:

Dwellings (including the possibility of a target based on socio-demographic risk)•	

Fires in other buildings•	

Deliberate fires•	

Vehicle fires•	

Rescues at RTCs•	

Community safety – other special services rescues•	

Following the identification of the candidate areas a consolidation exercise concluded that 
the following performance measures could be used as a basis for refinement and testing 
during the next phase of the task.
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1.	 A dwelling fire death and casualty measure, possibly with a deprivation weighting in 
recognition of the need to reduce social inequality in fire risk.

2.	 A composite measure of the economic and social cost of fire in domestic and non-
domestic premises (incorporating consideration of fatalities, casualties and property 
damage in dwellings and other buildings).

3.	 A deliberate fires measure.

It was noted that there could be potential to combine candidate measures 2 and 3 above 
into a single measure which could incorporate the consequential cost of both accidental 
and deliberate fires in premises within a single measure. Also, the initial analysis considered 
whether the assumptions, exclusions etc. in any cost of fire model would make the total 
cost an arbitrary value, such that the composite cost of fire measure could be expressed as 
a “cost of fire index” rather than as a monetary value.

In addition, the following were identified as candidate measurable contributions to other 
areas of performance measurement reflecting the FRSs revised statutory role in road safety 
and community safety.

Extracting casualties from road traffic accidents and accidental vehicle fires•	

Reducing traffic delays by dealing with road traffic accidents•	

Tackling crime through arson reduction•	

Addressing inequality, social exclusion and social cohesion by a reduction in •	
inequality rates and impact of fire between deprived and affluent sections of the 
community.

1.2.2	 Interim Report
The Interim Report (Ref. 3) documented progress made towards the development of risk 
based performance measures for the FRS. The analyses presented built upon the initial 
research undertaken and conclusions drawn which were published in the Progress Report 
(Ref. 2).

As such, three candidate areas were developed further to investigate their feasibility as 
measures, namely:

A dwellings fires measure•	

A ‘composite’ fire index measure•	

A deliberate fires measure•	
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The analyses presented in the report included the following as applicable to each candidate 
measure:

A detailed review of the measures, including the potential for application at LAA level•	

Definitions of approaches which could be taken to generate suitable metrics based •	
on the measure

Outlines of the types of metrics that could be set based on the above.•	

In addition, areas in which the FRS may contribute to other areas of performance 
measurement were investigated with a view to identifying where the FRS contribution 
towards meeting these metrics could be highlighted and measured.

Dwellings fire measure
The results revealed that dwelling fire rates (as opposed to fire deaths or injuries) provide 
the least volatile measure for FRSs of all sizes, and that the rate of dwelling fire could be the 
preferred candidate for a single measure. The report also stated that a more flexible use of 
the measures (eg larger FRSs could use the rate of fatalities and/or injuries as well as the rate 
of fire), could be proposed.

It was concluded that the method of calculating dwelling fire measures for each FRS (based 
on the socio-demographic make-up of each FRS) produces measurable targets that are 
linked to inequality in the incidence of fire. Further conclusions drawn included:

There is a strong association between deprivation and other social factors with the •	
incidence of fire

There is a four fold variation in the rate of dwelling fire, associated with deprivation •	
and other social factors

Dwelling risk measures can be related to relative levels of deprivation/socio-•	
demographic risk, with more stringent targets for higher risk areas

Dwelling risk measures can be aligned with FSEC risk categories – thereby providing •	
linkage to a tool that enables assessment at smaller areas and possibly Local Area 
Agreements.

This phase of the work involved the development of a metric for a dwelling risk measure 
and illustrated how such a metric could be defined. Suggestions were made as to how 
actual measures could be set but alternative rationale for the level at which metrics could 
be set or the time period over which the metrics could be applied were not explored at this 
stage.
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Composite fire index measure
Ref. 3 presented a discussion on the development of a composite fire index, and an 
investigation into its suitability in terms of a risk based performance measure. Analysis 
concluded that an index based upon fatalities, injuries and property damage incurred as a 
result of deliberate and accidental fires for dwellings, non-domestic premises and vehicles 
was a feasible performance measure which is robust at local area levels. This measure 
would be reflective of the broader role of the Fire and Rescue Service in protecting the 
community from fire, and aligns well with developments in integrated risk management 
planning. The metric was also shown to demonstrate good correlation with the risk of 
social deprivation and crime.

Metrics considered to be suitable for the composite fire index included a national reduction 
in index value measure, or risk-based measures in which areas with a relatively high index 
value are set higher target metrics than those where the relative index value is already low.

It was proposed that the composite cost of fire measure is best presented as a value per 
head of population. This is primarily to aid in the dissemination of the metric to LAA level in 
allowing relative performance to be gauged with a view to risk targeted measures that are 
proportional to existing FRS performance.

Deliberate fires measure
A metric based upon the total number of fires, or fire rate, was identified as a suitable 
candidate for a deliberate fires measure. This provides consistency with an existing target 
area as well as providing robust data to local areas. Such a metric would align with tackling 
deprivation and potential crime rate targets set by the Home Office.

Metrics proposed included a reduction in the number of deliberate fires nationally over 
a period of time and a risk based measure; an example of this being those areas with the 
highest deliberate fire rates could receive more stringent metrics than other areas.

FRS contribution to other measures
The review of FRS contribution to other areas of performance measurement concluded 
that there may be scope to measure performance at Road Traffic Collisions and in terms of 
Environmental Impact with a view to future metrics. It was suggested that ethnicity should 
be part of a broad range of measures to ensure that public services are representative of the 
communities that they serve.



18    Risk Based Performance Measurement in the Fire and Rescue Services – Final Report

1.3	 Scope of this report

The report aims to provide a complete, standalone commentary on the Risk Based 
Performance Measurement in the Fire and Rescue Services task. As such, relevant content 
from the earlier reports (section 1.2) is retained and expanded upon where necessary. In 
particular the technical content from the Interim Report (Ref. 3) is included in order to 
provide a complete discussion of the measures, from initial formulation through testing 
and definition of potential target measures and levels.

This report includes a discussion on the final phase of the task, namely the definition of the 
target measures proposed during the interim phase. The analyses undertaken during the 
final phase of the task, contained within this report, have sought to:

Review the proposed measures identified during the previous phase and assess their •	
suitability at local and national levels.

Define and review a selection of metric mechanisms, including an assessment of the •	
potential to reduce inequality.

Conduct an assessment of the current trends with regards to the measures, and •	
formulate new metrics for consideration by Communities and Local Government 
based on the trends.
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Figure 5.11: Predicted three year average number of deliberate fires in England 
with loss factor

[pr edicted] 3 Y ear Average No. Deliberate Fir es – England

0

20,000

40,000

60,000

80,000

100,000

120,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

In
de

x

Index 5% Loss Factor 20% Loss Factor No Improvement

It is suggested that the loss factor applied to the number of deliberate fires measure should 
be at the lower end of the band (ie 5%) as it is reasoned that the current trends are largely 
sustainable over the target period. This is due to the fact that, as stated, the linear trends 
can be extrapolated to 2014 and do not approach zero during the period. In addition, the 
variation in deliberate fire rate is large across FRSs (eg Merseyside is over five times greater 
than Wiltshire) suggesting that there is large scope for continued improvement.

(ii)	 Proposed target measures
It is suggested that a metric based on the number of deliberate fires at national level should 
lie between the predicted number of fires with a loss factor of 5 and 20 per cent applied, 
over a ten year period. In addition, the predicted number of deliberate fires without a 
loss factor could be used as the basis for a ‘stretch’ target metric to measure best case 
performance. The targets are summarised below:

It is suggested that a target measure in the range 15 – 30 per cent, based on a percentage 
reduction in the [three year average] number of deliberate fires over a ten year period, 
would be suitable.

If a ‘stretch’ target is required, it is suggested that a level of 40 per cent is suitable, based 
on a percentage reduction in the [three year average] number of deliberate fires over a ten 
year period.

It is suggested that the current trend in terms of a reducing number of deliberate fires is 
sustainable over the period and that the metric may be reasonably positioned at the more 
severe end of the range.
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5.3.2	 Local level
For the purposes of developing a realistic target measure at local level, FRS areas have 
been used as being representative of LAAs in terms of demonstrating the applicability of 
such measures to small areas. It is noted that a deliberate fire rate could be attributed to 
any area. In addition, all analyses presented at local level are based on a three year average 
measure, since the greater volatility present at this level is offset to a degree by such a 
method.

In order to align with the Cost of Fire Index metrics (section 4.6), the same six models were 
investigated concurrently, each of which was designed to promote a reduction in the 
inequality (noting the alignment with crime and deprivation, Figure 5.4) between individual 
FRSs over a nominal ten year period from 2004 – 2014, as well as a general improvement 
in the performance of the FRS. Note that the timeframe is arbitrary and was chosen based 
on the fact that data was available up until 2004 and consideration of the current PSA3 
targets. It is reasoned that the ten year timescale on the targets affords opportunity to 
align projected targets with IRMPs, from which new initiatives etc may require a period of 
‘bedding in’ before the benefits are realised and can contribute to achieving the measures.

The six models assessed as part of the investigation are listed below and are discussed in 
detail as part of the Cost of fire Index target development, section 4.6.

Metric 1 – Proportional to Deliberate Fire Rate (1)•	

Metric 2 – Quartiles•	

Metric 3 – Deviation from Moving National Deliberate Fire Rate (1)•	

Metric 4 – Deviation from Moving National Deliberate Fire Rate (2)•	

Metric 5 – Proportional to Deliberate Fire Rate (2)•	

Metric 6 – Banding.•	

All metrics were based on a measure of deliberate fire rate (per 1,000,000 population). 
Metric 1 was identified as being the most suitable for the same reasons as discussed 
during the review of the cost of fire index metrics, section 4.6, and the following analysis is 
presented for metric 1 only.

(i)	 Trend analysis
In determining the magnitude of the metrics at local level the study of the trend for the 
number of deliberate fires at national level (section 5.3.1(i)) was expanded to include the 
fire rate. The trend was extrapolated to 2014 and the three year average fire rate model 
constructed for the period. Both the trend and the model are shown in Figure 5.12, 
demonstrating that, based on current performance, the national three year average 
deliberate fire rate can be expected to decrease by around 40% to the period ending 2014.
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Figure 5.12: Trend analysis at national level
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The trend analysis undertaken for the cost of fire index suggested that a ‘loss factor’, ie a 
year on year reduction in performance improvement, of between 5 and 20 per cent should 
be applied to the predicted trend to account for the assumptions made. The equivalent loss 
factor for the deliberate fire rate measure is shown in Figure 5.13.

Figure 5.13: Predicted deliberate fire rate for England with loss factor
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Similarly to the loss factor as applied to the number of deliberate fires measure (section 
5.3.1(i)), it is suggested that the loss factor applied to the deliberate fire rate measure 
should be at the lower end of the band (ie 5%) as it is reasoned that the current trends are 
largely sustainable over the target period. This is discussed further in section 5.3.1(i).
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Hence, the local metrics were derived based on the more robust trend predicted at national 
level, including the addition of loss factors of 5 and 20 per cent. A similar process was 
carried out for the cost of fire index metric and is discussed in detail in section 4.6.7. The 
target metric was iterated to predict the trends seen nationally and can be seen in Figure 
5.14. It should be reiterated that the analyses are based on the assumption that the metrics 
are met.

Figure 5.14: Metric 1 matched to national fire rate including loss factor
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In order to further establish the validity of the measures at local level a trend analysis, 
similar to that undertaken at national level, was carried out for a subset of FRSs and the 
results compared with the defined targets. An example of this is shown in Figure 5.15, 
for Buckinghamshire, Cleveland and Nottinghamshire FRS. It can be seen that, based on 
current performance, Buckinghamshire is on course to exceed its target. Cleveland and 
Nottinghamshire, despite trends for strong improvement are predicted to miss both the 
baseline target and the 5 per cent loss factor target though they are predicted to achieve 
the 20 per cent loss factor target. Nonetheless, the magnitude of the targets appears 
reasonable and, in the case of Cleveland and Nottinghamshire, the 5 per cent loss factor 
targets form ‘stretch’ targets that require an increase in current rates of performance 
improvement in order to further reduce inequality.
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Figure 5.15: Predicted deliberate fire rate vs. metric 1
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[predicted] 3 Year Average Deliberate Fire Rate – Cleveland
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[predicted] 3 Year Average Deliberate Fire Rate – Nottinghamshire
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(ii)	 The effect of loss factor
As discussed in section 5.3.2(i), the loss factor is applied based on the assumption that 
current rates of performance improvement predicted by the trend analysis cannot be 
sustained. The distinction between actual rates of improvement and that predicted by 
the trend analysis should be reiterated, given that the analysis was based on limited data 
and largely assumed a linear distribution. As such, the loss factor aims to better model 
the actual rate of improvement, and it is suggested in section 5.3.2(i) that a loss factor of 
around 5 – 20 per cent applied to the fire rate predicted by the trend analysis will model the 
likely trend to 2014.

The effect of the loss factor at FRS level for target 1 is shown in Figure 5.16. The deliberate 
fire rate based on achieving metric 1 is shown for each FRS, for loss factors of 0 and  
5 per cent.

Figure 5.16: FRS fire rate based on metric 1 including 5 per cent loss factor
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The loss factor is shown to have a significant effect on the reduction in inequality achieved 
assuming that the metrics are met. The assumption that the actual projected improvement 
will occur at a loss factor of around 5 – 20 per cent seems reasonable given that, for a 0 
per cent loss factor, the highest ranked FRSs (Merseyside, Cleveland) are predicted to have 
a fire rate in 2014 comparable to Dorset and Devon in 2004. This would seem to be an 
unrealistic target. The 5 per cent loss factor results in the highest ranked FRSs having a fire 
rate of around 1900 in 2014, equivalent to Lancashire and Northumberland in 2004. This 
would seem to be a more practical target. There is also an additional beneficial property 
of the loss factor, in that at a level of 0 per cent disproportionate targets require FRSs to 
outperform one another (circled in Figure 5.16). This would require a ‘tweaking’ of the 
metrics for higher ranked FRSs and it can be seen that this effect is eliminated when the 
metric is set based on the 5 per cent loss factor.
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5.4	 Proposed target metrics

The investigation into the validity and magnitude of the proposed metrics was carried 
out in conjunction with the cost of fire index target and similar conclusions were drawn 
in terms of the suitability of the six metrics (section 4.6). It was found that metric 1 was 
the most suitable in terms of reducing the rate of deliberate fires, as well as a reduction 
in the inequality at local level. In addition, the simplicity of metric 1 was an advantage 
over other metrics. Further, the trend analysis, at both local and national level, and a 
qualitative comparison of the predicted fire rates at local level, led to the conclusion that 
the metric should be set based on a loss factor of around 5 – 20 per cent applied to the 
fire rate at national level. In addition, the sustainability of the current trends led to the 
recommendation that the more severe end of the target range (ie the 5 per cent loss factor 
target) be applied.

Metric 1 is of the form y=mx, where y is the target measure in terms of a percentage 
reduction in the [three year average] deliberate fire rate (per 1,000,000 population) over 
ten years and x is the value of the [three year average] deliberate fire rate for a given FRS  
(or local area) at the outset of the target period. Hence, it is proposed that the variable 
m is set such that the combined national deliberate fire rate from all local areas based on 
achieving metric 1 is within the range predicted by the trend analysis with a loss factor 
between 5 and 20 per cent. The result is that the value m for the proposed metric should  
be between 0.007 and 0.013 (Figure 5.17).

Figure 5.17: Proposed deliberate fire rate metric
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The corresponding target metrics, in terms of a percentage reduction in the [three year 
average] deliberate fire rate over a ten year period are presented in Table 5.3. It should be 
reiterated that, based on the sustainability of the current trends, it is proposed that the 
more severe end of the target range (ie the 5 per cent loss factor target) be applied.
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Table 5.3: Proposed target measures for individual FRSs

FRS Metric 
(5% LF) 
(values %)

Metric 
(20% LF) 
(values %)

FRS Metric 
(5% LF) 
(values %)

Metric 
(20% LF) 
(values %)

Avon 33 18 Leicestershire 21 11

Bedfordshire 24 13 Lincolnshire 17 9

Berkshire 15 8 Norfolk 17 9

Buckinghamshire 22 12 North Yorkshire 14 7

Cambridgeshire 23 12 Northamptonshire 29 16

Cheshire 22 12 Northumberland 24 13

Cleveland 52 28 Nottinghamshire 46 25

Cornwall 13 7 Oxfordshire 16 9

Cumbria 16 9 Shropshire 19 10

Derbyshire 18 9 Somerset 19 10

Devon 13 7 Staffordshire 20 11

Dorset 14 8 Suffolk 12 7

Durham 27 15 Surrey 12 6

East Sussex 21 11 Warwickshire 20 11

Essex 17 9 West Sussex 14 8

Gloucestershire 19 10 Wiltshire 10 5

Hampshire 10 5 Greater 
Manchester 

41 22

Hereford & 
Worcester 

12 7 Merseyside 50 27

Hertfordshire 15 8 South Yorkshire 40 21

Humberside 40 22 Tyne & Wear 39 21

Isle of Wight 8 4 West Midlands 32 17

Kent 21 11 West Yorkshire 43 23

Lancashire 23 13 Greater London 14 8



114    Risk Based Performance Measurement in the Fire and Rescue Services – Final Report

Contribution to Other Measures6	

6.1	 Road traffic collisions

6.1.1	 Introduction
The Fire Services Act 2004 (Ref. 4) defines an FRS statutory duty to prepare for rescuing 
people from Road Traffic Collisions (RTCs). In 2005 there were 3,201 road deaths and 
271,000 casualties in 199,000 accidents overall in Great Britain (Ref. 12).

Attendance at RTC incidents overlaps with an existing PSA target6 defined by the Department 
for Transport to reduce the number of people killed or seriously injured in Great Britain in road 
accidents by 40per cent and the number of children killed or seriously injured by 50 per cent. 
In addition, FRS participation at the scene of a RTC can be a factor in reducing traffic delays by 
allowing the road to be reopened sooner than would otherwise have been the case. This may 
link in with DfT targets to reduce congestion on the roads and also carries benefits in terms 
of business/social disruption and consequential cost. Attendance at other special services 
incidents (eg extrications) may form part of achieving Community safety targets.

Communities and Local Government data suggests that the FRS attends over 35,000 RTCs 
each year, in which there are around 18,000 casualties, and assist with the extrication 
of over 4,000 persons each year. In terms of life risk, the rescue of casualties from RTCs 
dominates FRS ‘Special Services’ activities with over 700 fatalities per year at such incidents 
attended by the FRS.

Through attendance at RTCs the FRS:

Contribute to improvements in outcomes for persons involved in RTCs through:•	

–	 achieving access to casualties (enabling on-scene care by other attendees)

–	 assisting with extraction of casualties (using back boards etc to prevent additional 
injury)

–	 enable timely despatch to hospital for emergency care.

Contribute to reducing road congestion by assisting with operations to allow the •	
road to be re-opened where necessary

Contribute to the reduction of the consequences of any ‘secondary’ impacts of RTCs •	
such as:

–	 vehicle fires as the result of the RTC

–	 clearance of dangerous accident debris

–	 prevention or reduction of environmental impacts such as fuel spillages.

6  Details of revised PSA targets for DfT not available at time of writing



Contribution to Other Measures    115

The above suggests that the role played by the FRS in such incidents should be considered 
for possible inclusion as a PSA3 target in its own right or, more likely, as a contributor to a 
road safety target(s) in other areas. This is because:

The FRS is not the lead organisation in terms of road safety or accident prevention so •	
has less influence over incident rates than for, say, dwellings fire rates7

Rescue and treatment of casualties in RTCs is a multi-agency issue of which the FRS is •	
just one part

The FRS attend a minority of RTC incidents.•	

The following sections discuss the possible approaches which could be considered in 
measuring this contribution.

6.1.2	 Reduction in fatalities
Application of the response time-fatality rates developed by Communities and Local 
Government as part of the FSEC Toolkit RTA module would suggest that a ten minute delay 
in FRS response times to RTCs would lead to an increase in RTC fatalities of approximately 
1,250 per year. This demonstrates that the FRS plays a major role in reducing the number of 
deaths in road accidents each year.

The fatality rate from RTCs is a multi-agency issue which would be expected to include 
contributions from:

Police (attendance at incidents and prevention work)•	

Ambulance Service (response time, treatment protocols etc)•	

Hospital Accident and Emergency Departments (initial treatment, co-ordination with •	
Ambulance Service)

Hospital care (treatment, surgical intervention)•	

Highways Agency•	

Department for Transport (vehicle safety standards, legislation [eg compulsory •	
seatbelt wearing])

Local Councils (eg road design, maintenance, lighting, gritting etc).•	

Since the FRS do not attend all RTCs this, combined with the above multi-agency issues, 
could make the measurement of the contribution made by the FRS to the survival of 
persons trapped following RTCs difficult.

7 � Research indicated that some FRSs are starting to take an active interest in road safety and accident prevention strategies within  
their areas
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Research has been undertaken for this project which has sought to identify potential data 
sources to allow for measurement of this contribution. At present there appears to be little 
in the way of measurable data for use, although information on data known to be available 
and other issues has been obtained from stakeholders such as the DfT, Police and Health 
Services.

Information obtained suggests that the FRS is often not on the ‘critical path’ in terms of 
survivability (this is linked to Ambulance service treatment protocols whereby the casualty 
may be required to be extricated rapidly [eg in the case of severe bleeding] or may be 
stabilised at the scene by attending paramedics before extrication is attempted  
[eg spinal injuries]). In addition, the FRS may not be called immediately to an incident. This 
would make an FRS RTC attendance time metric unsuitable to measure this contribution8. 
Additionally, using a metric to measure for example, the period of time taken for the FRS 
to extricate a trapped casualty from a crashed vehicle would be unsuitable as this is not an 
effective outcome measure; indeed, rapid inappropriate extrication could make the extent 
of a casualties injuries worse, particularly in the case of neck or spinal injuries. It is also 
unlikely that this data would be collectable at the scene of an accident.

There is potential, however, to measure the impact of action of the FRS through analysis 
of the survival rate of casualties extricated by the FRS at RTCs. This could perhaps look 
at the ratio of fatalities to casualties in RTCs and use this as a metric for performance 
measurement. The FRS measures such data as part of their special services incident 
recording system.

There are known to be variations in the quality of data and recording practices for such 
data across the country for Special Services data, which may make it unsuitable for use at 
this time but maintains the possibility of such data being the basis of a contributory target 
in future.

A more refined target could be based in future on the survival rate (or other metric) for 
casualties with particular levels of injury. This could be based upon the Injury Severity Score 
(ISS), or other injury severity scale, estimated for the casualty at the scene of the accident. 
The ISS can be correlated with the risk of mortality for different age ranges and considers:

Injuries are assigned to five body regions:•	

–	 General

–	 Head & neck

–	 Chest

–	 Abdominal

–	 Extremities and pelvis.

8 � There is a known relationship, however, between FRS attendance time and survival rates at RTCs and this form the basis of response 
time data used in the FSEC Toolkit.
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Each type of injury encountered is assigned a value from 1 to 5, in accordance with •	
the Abbreviated Injury Scale (AIS) with:

–	 Minor injury

–	 Moderate injury

–	 Severe but not life-threatening injury

–	 Life-threatening but survival likely

–	 Critical with uncertain survival.

The ISS for a casualty is calculated as the sum of the squares of the three highest area 
scores. This system could be used to calculate survival rates for injury severities (using bands 
of ISS scores) where the FRS is in active attendance. Research undertaken for this study 
was unable to locate a source of information which linked FRS action to ISS scores and 
survival rates. It is suggested that should such data be available in future that this should be 
investigated as a potential means for measuring FRS performance at RTC attendance.

6.1.3	 Reduction in road congestion
Action taken by the FRS, at the scene of an RTC which has caused a road to be closed or 
traffic flow severely restricted, can ensure that the road can be re-opened more rapidly 
than would otherwise have been the case. Where the affected road is a motorway or 
major A-road the costs to the economy at large of traffic delays resulting from an RTC 
could be significant. Research has been undertaken into whether the actions of the FRS 
in re-opening roads could be used as a performance metric for the FRS attendance at RTC 
incidents. This has links to an existing DfT PSA target to make journeys more reliable on the 
strategic road network.

This research has made initial contact with the Highways Agency’s Safety Standards and 
Research (SSR) directorate who develop policy through research for the Agency’s Traffic 
Incident Management (TIM) programme. A number of research projects in TIM are 
understood to interface with FRS involvement in their specific roles and their contribution 
to the recovery process. Although not reviewed at the time of writing it is understood that 
the Highways Agency are able to provide details for the costs to the economy of road delays, 
particularly for major incidents. Research is ongoing at the Highways Agency although the 
role of the FRS in reducing congestion has not yet been quantified. There exists potential for 
collaborative research between the Highways Agency and the FRS in this area.

It is noted that, should data relating FRS involvement to cost of traffic delays be available 
that it may not be a suitable metric because:

The FRS may not be on the critical path in terms of reopening the road (for example •	
road clearance may be by other agencies such as recovery organisations or the road 
may remain closed for accident investigation purposes)

Data may not be available in terms of time taken for closed roads to be reopened.•	
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6.2	 Environmental impact

As part of the research undertaken for this project, initial discussions were held with the 
Environment Agency about the feasibility of measuring the FRS contribution towards 
environmental protection. Ways in which the FRS may assist with environmental protection 
include:

Extinguishing fires emitting toxic or highly polluting chemicals•	

Clearing or containing chemical spills•	

Controlling contaminated water from fire fighting.•	

The EA contact was enthusiastic about the fire service contribution to the prevention 
of environmental damage through their work. As an example it was indicated that the 
number of calls the EA are required to attend reduces by 39 per cent when the FRS are in 
attendance. The EA also have a cost model which may be of use in determining such costs 
and it is proposed that this could be investigated further as a part of a future performance 
metric.

The following example was presented by the EA to highlight the value of the work 
undertaken by the FRS.

Incident on the M62 where 20,000 litres of oil was contained by the attending FRS •	
using £50 worth of Environment Agency equipment. This action:

–	 prevented a major pollution incident

–	 protected public safety

–	 ensured significant cost savings in environmental remediation costs.

6.3	 Ethnicity

The discussion in Section 2 regarding the applicability of the Communities and Local 
Government proposed PSA themes to Fire Service activities identified the possibility 
of addressing equality and community cohesion aspects through increasing the 
representation of minority groups and women in the Fire Service.

It is suggested that any future targets in this area should be part of a broad range of 
measures to ensure that public services are representative of the communities which they 
serve and that such targets should be set in regard to staff turnover.




