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Management Summary
Aim
This study provides an independent assessment of the risks of 8 improvement objectives proposed for the Warwickshire Fire and Rescue Service (WFRS). The scope of the work covers all risks to the organisation of WFRS, including impacts on life, property and the environment. 

The improvement objectives are grouped as follows:

1. Duty system and resources

2. False alarm attendance policy

3. Smoke detector ownership

4. Hot fires training

5. Performance management

6. Flooding response

7. Road traffic collision unit

8. Small fires unit

Approach
In this study, the impacts of the improvement objectives have been identified in qualitative terms. In order to be able to evaluate such diverse changes in a consistent way, the impacts have been quantified and expressed in monetary units, in order to show whether they are expected to produce a favourable balance of benefits and costs. Given the 3-week timescale of the present study, this quantification has relied on previous analyses and simplifying assumptions. The results are therefore approximate, and may need to be revised using the judgement of experienced WFRS managers.

Results
The summary results of the review of each objective are as follows.

Improvement objective 1: Duty system and resources
	
	Positive effects
	Negative effects

	Summary of change
	· Proportion of whole-time firefighters increased from 60% to 77%.

· A 5-watch system to provide extra resilience at whole-time stations.

· A 10-person resilience shift to cover against absence elsewhere.

· Day-crew hours adjusted to match peaks in demand.
	· Overall number of firefighters reduced by 58.

· Fire response from 12 stations instead of 19.

	Effect on safety
	· Continues to meet emergency response standards of 10 minutes (urban) and 20 minutes (rural).

· 5th watch, resilience shift and adjusted day-crew hours will improve availability.

· Whole-time firefighters are more extensively trained, less vulnerable to accidents, possibly more effective in firefighting and more quickly available when needed.
	· 18 sec increase in average response times, and consequent increase in fire and road accident risks.

· Requires careful management of change.

	Cost-benefit balance
	· Reduction in direct cost of £134,000 per year.

· Net benefit of £70,000 per year.
	· Increase in risk valued at £64,000 per year, but this is sensitive to response time estimates.

	Other effects
	· Provides personnel for small fires unit (objective 8).
	

	Conclusion
	· Reduction in cost outweighs the risk.

· Provides resources for other objectives.
	


Improvement objective 2: False alarm attendance policy

	
	Positive effects
	Negative effects

	Summary of change
	· Continued emergency response to automatic fire alarms at defined premises that are slow to evacuate (e.g. hospitals, care homes).
	· No attendance at other automatic fire alarms without human confirmation of a fire.

	Effect on safety
	· Large reduction in callouts for false alarms, reducing wear & tear, fuel consumption and road accident risk.
	· Slower response to fires detected automatically, and consequent increase in fire damage risks.

	Cost-benefit balance
	· Reduction in false alarm callouts valued at £655,000 per year (including staff time).

· Net benefit of £643,000 per year
	· Small direct cost of £5,000 per year.

· Increase in risk valued at £7,000 per year, but this is sensitive to delay time.

	Other effects
	· Provides time for fire prevention activity (objective 3), but is not essential for it.

· Reduces resources needs, but is not essential for objective 1.
	

	Conclusion
	· Provides resources for other objectives.

· Reduction in risk outweighs the cost.
	· Contrasts with recent cost-benefit study for CLG.


Improvement objective 3: Smoke detector ownership

	
	Positive effects
	Negative effects

	Summary of change
	· 10-fold increase in home fire safety checks (HFSCs) and smoke detector (SD) delivery.

· HFSCs would be by operational firefighters (approx 20%) and voluntary organisations (80%).
	

	Effect on safety
	· HFSCs promote fire prevention and so reduce dwelling fires.

· SDs provide early warning of dwelling fires, and so reduce human and damage risk.
	· HFSCs distract firefighters from fire mitigation.

· HFSCs might be less effective if done in bulk contractors.

· Fire damage will increase at the end of SD battery life. 

	Cost-benefit balance
	· Reduction in risk valued at £830,000 per year, but this is sensitive to how risk accumulates over several years.

· Net benefit of £389,000 per year.
	· Direct cost is £441,000 per year (SDs).

	Other effects
	· Reduces resources needs, but is not essential for objective 1.
	

	Conclusion
	· Reduction in risk outweighs the cost.

· Consistent with other cost-benefit studies.
	· Other solutions (e.g. 1 SD per HFSC) may be more cost-effective.


Improvement objective 4: Hot fires training

	
	Positive effects
	Negative effects

	Summary of change
	· 2-fold increase in hot fire training for all crew.

· Incident command system (ICS) training integrated with hot fire training.
	

	Effect on safety
	· Training makes firefighters less vulnerable to accidents and more effective in fighting hot fires.
	· Training takes time and reduces availability. 

	Cost-benefit balance
	· Reduction in risk valued at £865,000 per year, but this is sensitive to the assumed benefit of training.

· Net benefit of £585,000 per year.
	· Direct cost is £280,000 per year.

	Other effects
	· Appropriate response to Atherstone accident.
	

	Conclusion
	· Reduction in risk outweighs the cost.
	


Improvement objective 5: Performance management

	
	Positive effects
	Negative effects

	Summary of change
	· Management attention to motivate personnel to avoid unnecessary sickness absence.

· Temporary promotions to be time-limited to encourage stability in the organisation.

· Updated fitness facilities and instructors at fire stations.
	

	Effect on safety
	· Health and fitness improves firefighting performance.

· Reduced sickness absence improves availability
	· Fitness activities may distract firefighters from fire prevention. 

	Cost-benefit balance
	· Reduction in risk is uncertain.

· Net benefit is unknown at present.
	· Direct cost is uncertain.

	Other effects
	· Response to sickness absence being below FRS average.
	

	Conclusion
	· Evaluation is not possible at present.
	


Improvement objective 6: Flooding response

	
	Positive effects
	Negative effects

	Summary of change
	· A second boat unit, covering the south of the county.
	

	Effect on safety
	· Faster response to flooding events in south Warwickshire.

· Extra resources for major flooding events in north Warwickshire.

· Reduced risks to firefighters from improvised rescues while waiting for the existing boat to arrive.
	· Training takes time and reduces availability. 

	Cost-benefit balance
	· Reduction in risk valued at £50,000 per year, but this is sensitive to the assumed benefit of the boat unit.

· Net benefit of £41,200 per year.
	· Direct cost is £8,800 per year.

	Other effects
	· Pro-active response to growth in flood risks.
	

	Conclusion
	· Reduction in risk outweighs the cost.
	


Improvement objective 7: Road traffic collision unit

	
	Positive effects
	Negative effects

	Summary of change
	· A dedicated road traffic collision (RTC) unit.

· It will carry cutting and heavy lift equipment.

· It will be deployed at satellite locations where road accidents are common

· It will attend complicated accidents in addition to conventional pumps.
	

	Effect on safety
	· Faster extrication of casualties from road accidents.

· Figurehead for road accident prevention.
	

	Cost-benefit balance
	· Reduction in risk valued at £196,000 per year, but this is sensitive to the assumed effect of the RTC unit.

· Net benefit of at least £191,000 per year.
	· Small direct cost of £5000 due to converting existing vehicle.

	Other effects
	
	

	Conclusion
	· Reduction in risk outweighs the cost.

· Large benefit suggests other RTC measures may be effective.
	


Improvement objective 8: Small fires unit

	
	Positive effects
	Negative effects

	Summary of change
	· Two dedicated small fires units (SFU), consisting of 4x4 targeted response vehicles.

· They will have a crew totalling 20 whole-time firefighters.

· They will be located near the main areas for small fires.

· They will also undertake community-based fire prevention.
	

	Effect on safety
	· Prevention of small fires through community-based work.

· Reduced response cost for small fires.

· Improved performance in extinguishing small fires.
	

	Cost-benefit balance
	· Reduction in risk valued at £86,000 per year.

· Reduction in response cost estimated as £198,000, including time released for HFSCs. 

· Net benefit of £284,000 per year.
	· Negligible direct cost due to using existing vehicles.

	Other effects
	
	· Depends on duty system (objective 1).

	Conclusion
	· Reduction in risk and cost.
	


Comparison of Improvements
Figure 1 compares the direct costs for these improvements. Direct costs include salaries and purchases of equipment and services. Negative values indicate cost savings. Objective 1 is cost-saving, and objectives 3 and 4 involve major investments. The combined cost is £606,000 per year, but most of this is due to objectives 3 and 4.  

Figure 1 Direct Costs
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Figure 2 compares the estimated safety impacts, expressed in monetary units. These include valuations of risks to life and property, and time savings. Negative values indicate extra risk. Objective 1 causes a slight increase in risk. All the others are predicted to reduce risk (especially objectives 3 and 4). The combined benefit is valued at £2.8 million per year. 

Figure 2 Value of Safety Impacts
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Figure 3 combines the costs and safety impacts to show the overall net benefit for each improvement objective, expressed in monetary units. Negative values indicate that costs and extra risks outweigh any risk reduction. All the objectives are predicted to be beneficial (especially objectives 2, 3 and 4). The combined net benefit is £2.2 million per year.

Figure 3 Net Benefits
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Conclusions
This study concludes that the overall package of improvement objectives will be beneficial. Two of the objectives (objectives 3 and 4) imply a large investment in smoke detectors and training, but they also make a large reduction in risk and are beneficial overall. The other objectives involve either cost reductions or small cost increases, and also reduce risk. Objective 1 is different because it increases risk, but this is outweighed by the significant cost saving.
The package as a whole is predicted to make a significant reduction in the risk from fires and road accidents. Hence the work supports the overall package of improvement options.

Uncertainties
This work is uncertain because it has been completed over a short timescale, and uses preliminary assumptions that have had only preliminary validation by WFRS. It also makes use of national calculations of the effects of response time, whereas local models would be preferable. At present it is based on WFRS fire statistics from 2006/07, fire damage costs from 2004. Updates to use more recent data would be expected to have a small impact because fire frequencies have reduced but costs have increased. 

Recommendations
The study also suggests that there may be opportunities to make further improvements for WFRS:

· Some of the improvement objectives are more cost-effective than others. This may be because of the assumptions made in the present analysis. However, there may be potential to optimise the improvements to make them more cost-effective

· A more comprehensive study of the risks associated with fire and rescue in Warwickshire would provide the basis for a fully risk-based set of improvements, which might be able to increase the benefits from the current objectives. 

· The same risk study would provide the basis for a comparison between WFRS and other areas. This might indicate areas for efficiency savings, both in Warwickshire and elsewhere.

· The potential amalgamation of the FRS in Warwickshire and neighbouring counties could also be addressed in the same way. However, quantifying this type of change would require more detailed modelling of economies of scale.

It is therefore recommended that WFRS continue to use the quantitative approach from the present study to prioritise and evaluate changes as they are planned in the future.
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1. INTRODUCTION

1.1 Background

Warwickshire Fire and Rescue Authority (WFRA) is developing a report proposing improvements to various aspects of the Warwickshire Fire and Rescue Service (WFRS). The improvements are a package of 9 objectives, which form inter-related steps towards a modern, efficient fire and rescue service. WFRA wishes to assure itself that the improvement objectives are soundly based on the existing and future risks that WFRS faces, and has therefore commissioned an independent review from Det Norske Veritas (DNV).

1.2 Objective

The aim of the risk review is to provide an independent assessment of the risks of the 9 improvement objectives. The assessment is to be expressed in a form that is suitable to include in the WFRA improvement report.

1.3 Scope

The scope of the work covers all risks to the organisation of WFRS, including impacts on life, property and the environment. 

The improvement objectives are grouped as follows:

1. Duty system

2. Resources

3. False alarm attendance policy

4. Smoke detector ownership

5. Hot fires training

6. Performance management

7. Flooding response

8. Road traffic collision unit

9. Small fires unit

N.B. At a late stage in the work, the first two objectives were combined and the other objectives renumbered. This renumbering is used in the report summary, but not in the main text.

1.4 General Approach

The tasks that are necessary to carry out this assessment are:

1. Definition of improvement objectives in sufficient detail to form the basis of the study.

2. Identification of risk impacts. These are the various ways in which the improvements may impact on risks.

3. Estimation of risk impacts. These indicate the magnitude of each of the risk impacts, so that they can be compared and combined to show the risk impacts of the improvement package as a whole.  

4. Conclusions for decision-making. This summarises the conclusions of the risk assessment in a form that is suitable to include in the report to WFRA. 

In this study, the impacts of the improvement objectives have been identified in qualitative terms. In order to be able to evaluate such diverse changes in a consistent way, the impacts have been quantified and expressed in monetary units, in order to show whether they are expected to produce a favourable balance of benefits and costs. 

Although a comprehensive, quantitative approach is desirable, the study has been constrained to deliver results in approximately 3 weeks, and hence relies on readily available data, previous analyses and simplifying assumptions. The results are therefore approximate, and may need to be revised using the judgement of experienced WFRS managers.

The results of the assessment are presented in the following sections for each improvement in turn.

2. Duty System

Objective: To apply working patterns and duty systems that enable flexible crewing to match the demands on the service.

Current system: WRFS currently consists of the following firefighters (measured in terms of full-time equivalents, FTE):

· 184 whole-time (WT), divided into 4 watches. In a 48-hour duty cycle, each watch is typically on duty for 2 x 12-hour days, followed by 2 x 12-hour nights, followed by 4 days off. There are 40 duty periods per year.

· 40 day-crew (DC). They are on duty for 5 x 8-hour days a week, 48 weeks per year.

· 150 personnel on the retained duty system (RDS). RDS firefighters declare themselves on-duty when they are able to mobilise to the station within 5 minutes.

Change definition: The risk assessment is based on a new crewing plan, consistent with the other changes defined in the other objectives below. It consists of:

· 205 whole-time (i.e. 21 more), divided into 5 watches. 

· 42 day-crew (i.e. 2 more), of whom 10 will provide a resilience shift.

· 73.5 RDS (i.e. 76.5 fewer). The “0.5” results from use of FTEs.

The main changes are:

· Reduction in the overall number of firefighters by 54 (i.e. 16% of the total).

· Greater use of whole-time firefighters instead of RDS. The proportion of RDS firefighters will reduce from 40% to 23% (measured as FTE).

· The 5th watch provides extra resilience at whole-time stations, by allowing replacement firefighters to be called in when colleagues are absent.

· The resilience shift can be deployed where necessary to maintain availability, and used for fire prevention work otherwise.

· Day crewing system adjusted to match peaks in service demand, i.e. evenings, when fires and road accidents are more common.

Costs: The major costs are:

· Employment costs. WFRS estimate the financial impact as a saving of £44,000 per year. This includes the reduction in staff and cleaning costs. The average cost of WT, DC and RDS firefighters is approximately £39,000, £46,000 and £9000 per FTE year respectively. Much of the overall benefit of the change comes from a reduction in cost for DC firefighters, because the retained element is not used with day-crew in the new plan.

· Recruitment costs. The costs of recruiting and training 21 extra whole-time firefighters are assumed to amount to 3 months’ employment costs. The transition is planned to take place within a year, but the cost is averaged over 5 years to indicate average annual costs. The cost of a junior whole-time firefighter is £22,000. The annualised recruitment cost is then 21 x £22,000 x 3/12 x 1/5 = £23,100.

The new duty system includes provision for 20 whole-time firefighters to form small fires units, as in objective 8. At an average cost of £39,000 per year, this represents a resource transfer of 20 x £39,000 = £780,000. However, this is not counted as a benefit because the current system also provides resources for fighting small fires, albeit not collected in a dedicated unit.

Benefits (safety improvements):

· Whole-time firefighters have more opportunities for training than RDS firefighters.
· Whole-time firefighters are more quickly available than RDS firefighters, typically deploying within 2 minutes of a call, compared to 5 minutes for RDS firefighters to arrive. However, the effect on response times is included under objective 2 below.

· The resilience shift and 5th watch system also help improve availability. 

· The adjusted day-crewing system can match peaks in service demand, and hence can improve response times. 

Risks if implemented (negative benefits):

· Fewer overall firefighters offsets the benefits above, and in principle may reduce availability and response times. However, the reduction is mainly in RDS staff, whose availability is relatively low at present. The overall effect on availability is included under objective 2.

· Reduction in overall employment will adversely affect some individuals. However, some of the RDS staff may be able to convert to whole-time.  

· Change in duty system may displease some staff. However, it has been implemented in other counties and has sufficient advantages to be acceptable overall.

· Delays in training new firefighters may reduce availability. Recruitment is slow, and initial training takes 10 weeks. However, WFRS estimate that the recruitment and training could be completed 8 months if run efficiently. 

Quantification of risks:

· Reduction in firefighter occupational risk. Analysis of national data indicates that RDS firefighters have an occupational risk that is approximately twice that for whole-time firefighters. If the proportion of RDS firefighters is reduced as planned, this is predicted to reduce occupational risk by 7%. However, if occupational risks are similar to the national average, there is only a 1 in 50 chance of a firefighter fatality in WFRS per year. Using standard Government methodology, the 7% reduction is valued at £2,000 per year.

· Reduction in fire risks. Whole-time firefighters receive approximately 5x more training than RDS firefighters. There is no data on the effect of training on fire risks, so the following is based on illustrative assumptions, which suggest a 12% reduction in risk when whole-time firefighters are used. If the proportion of RDS firefighters is reduced as planned, this is predicted to reduce fire risk by 2%. This reduction is valued at £366,000 per year. However, it is based on an assumed effect of training on firefighting effectiveness, which is very uncertain.

· Improved day-crew response. The day-crew hours cover 29% of fire risk at present. The most beneficial adjustment of the shift would be to cover the period 14:00 to 23:00, which would cover 59% of fire risk. Then, the first pump would arrive 4 minutes earlier than before in 3% of fires. The benefit of this is estimated as £288,000 per year. However, this is based on a study of national response times, and so is not specific to Warwickshire.

These estimates give an overall valuation of the risk reduction of £656,000, and a net benefit of £677,000. However, this may be misleading because it only covers the positive effects of the change. The negative effects are covered in objective 2 below.

Risks if not implemented: The benefits above would not be obtained, and the small fire unit (objective 8) would not be enabled, and as a result its benefits would also be lost.

Benchmarking: The Audit Commission (“Rising to the Challenge”, 2008) highlighted the scope for efficiency savings through “providing cover with fewer people.... or by changing shift patterns and crewing arrangements to match more closely that cover to the time when it is needed”. During the period 1997-2008, 43% of efficiency savings reported by fire services in England were in revised shifts and crewing. The planned improvement is consistent with this view. The overall reduction by 16% of firefighters is at the high end of the range of changes made by other fire services during 1997-2008, but this may be linked to the lack of change in Warwickshire during this period. 

Until recently, RDS has been seen as a way of making efficiency savings. In England as a whole, RDS increased from 25% to 28% of firefighters during 1997-2008. In Warwickshire, RDS already provides 40% of firefighters. The planned reduction to 23% therefore appears to bring WFRS more into line with other fire services.

Summary: The main effects of the improved duty system are estimated as:

· Reduction in cost of £21,000 per year.

· Reduction in risk valued at £656,000 per year. However, this is sensitive to response time estimates.

· Provision of 20 firefighters to resource the small fires unit (objective 9).

· Reduction in overall number of firefighters. The risk impacts of this cannot be separated from objective 2, and so are included in the evaluation of this below.

This objective provides a small reduction in cost and a large reduction in risk, but this may be misleading because its negative effects are covered under objective 2.

3. Resources

Objective: To identify stations and resources that are not required.

Current system: Front line services are delivered through 19 fire stations and 26 major appliances, including conventional fire pumps and combined aerial rescue pumps (CARP). Their locations are shown in Table 1. In practice, there are on average 26 major appliances in service.
Table 1 Current Resources

	Station
	Whole-time
	Day- crew
	RDS
	Appliances

	Nuneaton
	52
	
	
	1 pump, 1 CARP

	Bedworth
	
	12
	9
	2 pumps

	Coleshill
	
	16
	12
	2 pumps

	Polesworth
	
	
	9
	1 pump

	Atherstone
	
	12
	9
	2 pumps

	Brinklow
	
	
	9
	1 pump

	Rugby
	52
	
	
	2 pumps, 1 boat unit

	Kenilworth
	
	
	9
	1 pump

	Warwick
	
	
	9
	1 pump

	Leamington
	52
	
	
	1 pump, 1 CARP

	Southam
	
	
	9
	1 pump

	Fenny Compton
	
	
	9
	1 pump

	Shipston
	
	
	9
	1 pump

	Stratford
	28
	
	12
	2 pumps

	Bidford
	
	
	9
	1 pump

	Alcester
	
	
	9
	1 pump

	Studley
	
	
	9
	1 pump

	Henley
	
	
	9
	1 pump

	Wellesbourne
	
	
	9
	1 pump

	Current total
	184
	40
	150
	24 pumps, 2 CARPs, 1 boat unit


Table 2 Revised Resources

	Station
	Whole-time
	Day- crew
	RDS
	Appliances

	Resilience
	
	10
	
	

	Nuneaton
	55
	
	
	1 pump, 1 CARP, 1 SFU

	Coleshill
	
	16
	
	2 pumps

	Polesworth
	
	
	10.5
	1 pump

	Atherstone
	
	16
	
	2 pumps

	Rugby
	45
	
	
	2 pumps, 1 boat unit

	Leamington
	55
	
	
	1 pump, 1 CARP, 1 SFU

	Southam
	
	
	10.5
	1 pump

	Shipston
	
	
	10.5
	1 pump

	Stratford
	25
	
	10.5
	2 pumps, 1 boat unit

	Alcester
	25
	
	10.5
	2 pumps

	Henley
	
	
	10.5
	1 pump, RTC Unit

	Wellesbourne
	
	
	10.5
	1 pump

	Revised total
	205
	42
	73.5
	17 pumps, 2 CARPs, 1 RTC unit 2 SFUs, 2 boat units


Change definition: The risk assessment is based on a new resource plan, consistent with the other changes defined in the other objectives below. This is shown in Table 2. It involves the following changes:

· Front line services delivered through 12 fire stations (i.e. 7 fewer) with 19 major appliances (i.e. 7 fewer).

· Section 16 agreements with Oxfordshire and West Midlands to maintain/improve cover in border areas.

· A satellite crew stationed at Fenny Compton to provide cover at peak service times (evenings).

· Resources at each of the 12 stations selected to match the local profile of call-outs.

· Community activities maintained at the other 7 stations (e.g. Young Firefighters). 

Costs: The major financial impacts (cost savings) are:

· Premises cost. WFRS estimate the overall financial impact as a saving of £113,000 per year. This comprises the premises costs associated with the changes in staff costs from objective 1. Since no buildings are decommissioned, there is no major financial impact. The potential to increase savings through complete closure of selected stations could be investigated in future work.

· Appliances cost. The cost of an appliance is £200,000, and based on a 10-year lease this is approximately £20,000 per year. The leasing arrangement means that there will be no initial saving, but savings will increase to £100,000 per year after 10 years, once the leases are expired on all 5 unwanted fire appliances. There will be extra wear & tear through increased use of the remaining appliances. However, this will be offset by the reduction in false alarm calls in objective 3. The overall changes in running costs are expected to be small. 

· Staff costs have been covered in objective 1.

The cost saving is estimated as £113,000 at first, eventually rising to £213,000 per year.

Benefits (safety improvements): The advantage of fewer stations is that it allows coverage to be maintained with fewer staff, as represented under objective 1, and hence enables all the other improvements below.

Risks if implemented (negative benefits):

· Fewer front-line stations may reduce availability and response times. WFRS have estimated using FSEC that the average response time will increase only slightly from 8m 15s to 8m 33s. The impacts are mainly in rural areas (currently covered by the 7 RDS stations that are no longer required).

· Greater dependency on appliance reliability. Fewer appliances implies less cover during maintenance and breakdowns. Although the absolute number of turnouts is small (2 per station per day at present), the utilisation will become high compared to other FRS (see below), so this may become significant.

· Greater dependency on response modelling. Demonstration that coverage will be maintained with fewer stations relies on calculations from the model FSEC, which is understood to be validated against experience in Warwickshire.

· Greater dependency on traffic conditions. Coverage from fewer stations balances greater availability and a more rapid response from whole-time firefighters at stations that may be further away. This makes it vulnerable to increasing traffic, which already has an adverse effect on response times.

· Less local knowledge, if firefighters come from further away, may affect transit and firefighting performance.

· Greater reliance on uncertain response from neighbouring counties. At present, there is a successful knock-for-knock arrangement based on goodwill, but continuance of this is not entirely within the control of WFRS.

· Fewer appliances may reduce capability in major fire incidents. 

· Change in role for stations may displease local communities. Front-line stations may provide reassurance of societal concerns that goes beyond objective risk. This requires sensitive management of community support during the change.

Quantification of risks: The 18 second increase in average response time is estimated to produce a 0.6% increase in fatalities in fires, a 2% increase in fire damage and a 2% increase in fatalities in road accidents attended by WFRS. However, this is based on a study of national response times, and so is not specific to Warwickshire. Based on WFRS fire and RTC statistics, and Government valuations of fire damage and fatalities, the overall effect is valued at £720,000. This is sensitive to the response time estimates, and in particular to the effect on RTCs. Given this large and uncertain effect, it is not appropriate to quantify the other effects, which are likely to be small in comparison.

Risks if not implemented: the risk above would not be incurred but other improvements (notably objectives 1 and 9) would not be enabled, and as a result their benefits would be lost.

Benchmarking: The Audit Commission (2008) highlighted the scope for efficiency savings through “providing cover with fewer people, stations or appliances”. In practice, the number of fire stations in England has not changed significantly in the last 10 years, due to financial, operational and political difficulties. However, this may change as a result of IRMP. The planned improvement is consistent with this view. 

Fire station utilisation in Warwickshire is 4471 incidents per year (based on 2006/7 excluding false alarms) compared to 19 fire stations, i.e. 235 incidents per station-year. With 12 stations, this would rise to 372 incidents per station-year. This would be higher than other county fire services, which at present do not exceed 300 incidents per station-year. 

Fire appliance utilisation in Warwickshire is 4471 incidents per year compared to 24 fire appliances, i.e. 186 incidents per appliance-year. With 19 appliances, this would rise to 235 incidents per appliance-year. This would be higher than other county fire services, since Warwickshire already appears to have the highest utilisation in this group. 

Although the planned reduction in fire stations and appliances appears to expect unusually high utilisation, it is within the range of that achieved by combined and metropolitan fire services, and hence is not unrealistic. The generally downward trend in numbers of fires and the increasing focus on fire prevention will tend to reduce these utilisations in the future.

Summary: The main effects of the revised resources are estimated as:

· Reduction in cost of £113,000 per year.

· increase in risk valued at £720,000 per year. However, this is sensitive to response time estimates.

· Reduced requirement for firefighters, thus enabling the revised duty system (objective 1).

This objective provides a significant reduction in cost but a much larger increase in risk. This may be misleading because its positive effects are covered under objective 1. When considered together, the overall impact is positive, because the increased risks are outweighed by the cost savings. More detailed evaluation should be based on more precise calculations of the risk impacts of changed response times.

4. False Alarm Attendance Policy

Objective: To reduce false alarm calls.

Current system: At present, automatic fire alarms are all attended. Voice calls are challenged by the fire duty operator in order to identify malicious calls, but in reality almost all calls are attended, and diagnosis of false alarm is only possible once the fire appliance arrives on site.

Change definition: A step change in policy will be selected, based on best practice elsewhere (e.g. Oxfordshire). For the purpose of the risk assessment, the new system is assumed to be:

· No attendance at automatic alarm calls without human confirmation that a fire is present, except for defined premises that are slow to evacuate (e.g. hospitals and care homes). 

· Reduced response to automatic alarm calls where human confirmation is unavailable (e.g. unoccupied buildings), or not received within 20 minutes.

This is estimated to eliminate 2338 unnecessary responses to false alarms per year.

Costs: The cost of advertising a change in policy, using the WFRS website and free media such as Warwickshire County Council (WCC) publications is estimated to be less than £5000. The financial benefits are covered below. 

Benefits (safety improvements):

· Reduced callouts, including cover moves (appliances moving station to maintain cover during a callout), reduces wear & tear on vehicles, fuel consumption and road accident risk, and makes available time for more beneficial activities such as fire prevention.

· Reduced proportion of callouts that are false alarms may increase motivation and preparation of fire crews

Risks if implemented (negative benefits):

· Slower response to genuine alarms detected automatically. This may not greatly affect fatality risk, since evacuation should be prompted by the fire alarm, but it is expect5ed to affect damage risk, which depends on response time..

· Delays in human confirmation calls due to lack of awareness of changed policy. However, this would only be temporary.

· Insurers might challenge WFRS if there is greater damage because an alarm is not attended until confirmed. However, Oxfordshire has not been challenged in this way, and the WFRS vision statement confirms its the objective “to protect property”.

Quantification of risks: 

· Reduced callouts. Based on the national pattern of fires, the above policy might be able to reduce callouts from automatic fire alarms by 88%. In Warwickshire, this would amount to 2338 per year. Based on the LGA standard cost of fire appliance mobilisation of £280, this benefit is valued at £655,000 per year. This includes the benefit of extra opportunities for fire prevention work.

· Slower response. The number of genuine fires discovered by automatic alarms in Warwickshire is 42 per year, but these are mainly small. In most cases, there would be no delay in response, but it is possible that 1% of cases would cause an extra 10 minutes delay due to the need for human confirmation. Such a delay is estimated to produce a 65% increase in fire damage. Based on Government valuations of fire damage, the overall effect is valued at £7,000. This is sensitive to the delay time estimates.

The extra damage risk is predicted to be much less than the benefit of reduced callouts, but this is sensitive to assumptions in the calculation.

Risks if not implemented: Loss of the benefits estimated above. There would be some loss of time for other improvements (notably objective 4) but this is included in the opportunity cost of reduced callouts. The resource gain from reduced callouts would also be lost, but this was not essential for objective 1.

Benchmarking: The results contrast with the conclusion of the previous study (Greenstreet Berman, “Review of Fire and Rescue Service Response Times”, 2009) that responding only to a human confirmation call was not beneficial, and that a single pump response was more effective. This is due to the different assumptions about delays caused by responding only to alarms with human confirmation of the fire. Clarification of this would be desirable, but would require further work.
Summary: The main effects of the false alarm attendance policy are estimated as:

· Small direct cost of £5,000 per year.

· Reduction in false alarm callouts valued at £655,000 per year (including firefighter time).

· Increase in risk valued at £7,000 per year. However, this is sensitive to delay time estimates.

· Reduced requirement for firefighters, thus enabling the revised duty system (objective 1).

This objective provides a significant reduction in cost and a small increase in risk. 

5. Smoke Detector Ownership

Objective: To increase smoke detector (SD) ownership.

Current system: In 2008, WFRS conducted 3500 home fire safety checks (HFSC), giving advice on fire prevention and personal fire response, and fitting 2 SDs in each home, totalling 7000 SDs fitted per year. The HFSCs are done by operational fire-fighters while on duty waiting for a call, and by retired fire-fighters. An HFSC requires approximately 1 hour, and so this implies 3500 person-hours are being used for this purpose at present. During 2009, there will be additional HFSCs by voluntary organisations, but these are omitted from this assessment for consistency because other current data is based on FY 2008/9.

Change definition: For the purpose of the risk assessment, the new system is assumed to achieve a 10-fold increase in SDs to 70,000 per year. These would be delivered through more extensive HFSCs, as shown in Table 3.

Table 3 Revised Home Fire Safety Checks

	Method
	HFSCs
	SDs fitted
	Basis

	WFRS 
	3,500
	7,000
	As at present

	WFRS
	4,000
	8,000
	Achieved by reduced false alarms

	Voluntary organisation
	27,500
	55,000
	Expanded current arrangement

	Revised total
	35,000
	70,000
	


The basis for these numbers is as follows

· 7000 would continue to be fitted in HFSCs by existing fire-fighters (whole-time and day crew). In fact, this may increase as a result of the extra whole-time staff in objective 1.

· 8000 more would be fitted as a result of the reduction in false alarms in objective 3 above. This is based on 1000 fewer call-outs x 4 crew per appliance x 1 HFSC per person-hour x 2 SDs fitted per HFSC.

· 55,000 would be fitted by voluntary organisations, based on expanding the existing arrangements, requiring 27,500 HFSCs. WFRS estimate this could be expanded to a maximum of 90,000 SDs per year.

For the purpose of the risk assessment, it is assumed that the policy of supplying 2 SDs to each home is maintained.  Since there are at present 211,000 households in Warwickshire, the planned 35,000 HFSCs per year implies that households would be visited on average every 6 years. This implies that battery replacement would soon become more important than SD delivery.

This outline plan does not yet address how to target SDs at the most vulnerable groups, and whether other means of fire protection might be effective. In the future, it would be possible to consider the benefit from HFSCs and SDs separately for different groups, and so develop an optimised prevention policy for each area. 

Costs: The major costs are:

· SDs cost £7 per unit. Hence the increase from 7000 to 70,000 SDs per year would require extra funding of £441,000 per year. Bulk deliveries should produce a reduction in the unit cost, but at present this is neglected because it may also result in reduced effectiveness of the HFSCs.

· Staff costs. These are zero for operational staff and voluntary organisations. Contracted organisations cost £10 per HFSC, including self-generated referrals, delivery of HFSC and review/evaluation, but this was only a pilot project. 

Hence the total cost of increase to 70,000 SDs per year would be £441,000 per year.  

Benefits (safety improvements):

· HFSCs promote fire prevention and hence may reduce the incidence of dwelling fires.

· HFSCs also promote fire preparation and hence may reduce injuries when fires occur.

· SDs provide early warning of dwelling fires, allowing occupants to escape, and hence reduce fatality risk. They may allow occupants to extinguish the fire themselves and hence reduce call-outs. They may allow earlier calls and hence earlier FRS attendance and reduced damage risk. However, as SD ownership grows, the possible benefit of further SDs will diminish.

Risks if implemented (negative benefits):

· HFSCs distract fire-fighters from fire mitigation, and might increase response times, especially if they have to travel further from the station as a result of objective 2. However, firefighters currently deploy direct from HFSCs, so no significant change is expected.

· SDs might promote complacency about fire prevention. However, their overall effect is beneficial.

· SDs increase battery consumption. However, SDs currently have 10-year battery life, and this is a small contribution to household waste.

· HFSCs by contracted organisations might be less effective than when carried out by fire-fighters. They might fail to contact the most vulnerable groups. A perceived lack of success might adversely affect the reputation of SDs and WFRS itself.

Quantification of risks: The combined benefit of an HFSC fitting two SDs is estimated as a 1 in 900 chance of preventing a fire and a 1 in 31,000 chance per year of preventing a fatality. The fatality benefit is assumed to continue throughout the 10-year SD battery life. The benefit of 35,000 HFSCs per year is then 38 fires saved, implying a 14% annual reduction in the total dwelling fires in Warwickshire. The value of this is estimated as £830,000, but this is sensitive to assumptions about the way risk accumulates during the SD life. Clearly, it could not be sustained indefinitely, and diminishing returns are expected as SD ownership approaches 100%. 

Risks if not implemented: Loss of the benefits estimated above. The decline in fire risk might cease. 

Summary: The main effects of the smoke detector initiative are estimated as:

· Large direct cost of £441,000 per year.

· Reduction in risk valued at £830,000 per year. However, this is sensitive to assumptions about the way risk accumulates over several years.

This objective provides a significant net benefit. This is consistent with other cost-benefit studies. It is possible that this objective could be made more cost-effective (e.g. fitting one SD per HFSC), and this could be investigated in future work.
6. Hot Fires Training

Objective: Increase competence in major fires.

Current system: At present, hot fires training consists of alternate annual refresher courses in compartment fire behaviour training (CFBT) and breathing apparatus (BA) search and rescue (SAR) techniques. Incident command system (ICS) training is provided separately for watch and incident commanders.

Change definition: For the purpose of the risk assessment, the new system is assumed to double hot fire training, so that the CFBT and BA-SAR courses are both taken annually. ICS training would be integrated with them rather than done separately. All crews (WT, DC and RDS) would receive the same hot fire training.

Costs: In the short term, this training could be provided by the Fire Services College at an extra cost of £280,000 per year. In the longer-term, a dedicated hot fires/ICS facility in Warwickshire might be able to reduce this cost by providing training services to other areas. There may be additional opportunity costs and reduced availability during training, but these are not quantified at present. 

Benefits (safety improvements): Increased training would make fire-fighters more effective in fighting hot fires, and in rescuing people from them, and less vulnerable to accidents in them, such as at Atherstone.

Risks if implemented (negative benefits): Increased training takes time, and reduces availability. This extra hot fires training is expected to amount to an average of 1 hour per week.

Quantification: The current risk of hot fires in Warwickshire is estimated from WFRS statistics and Government valuations of fatalities and fire damage as £17.3m per year. There is at present no method of making a realistic estimate of the benefit of improved fire services response on fire risks, or of the effect of extra training on this. To illustrate the potential benefits, it is assumed that approximately 50% of the risk above depends on fire service performance (i.e. excluding damage and fatalities that occurred before arrival on scene), and that training could improve performance by 10%. These illustrative assumptions lead to a benefit of £865,000 per year.

Risks if not implemented: Potential for further accidents that could be prevented by training, and implication that lessons of Atherstone have not been learned.

Summary: The main effects of the extra hot fires training are estimated as:

· Large direct cost of £280,000 per year.

· Reduction in risk valued at £865,000 per year. However, this is sensitive to assumptions about the effect of training on fire risk.

This objective provides a significant net benefit. However, the benefit may be over-estimated, because it implies that much higher levels of training would be justified. In reality, diminishing returns would be expected. A more realistic model would be needed to show this.

7. Performance Management

Objective: To reduce sickness absence.

Current system: Sickness absence in WFRS is 11 days per person-year, which is above the national average (9 days per person-year)

Change definition: For the purpose of the risk assessment, the new system is assumed to include the following changes:

· Management attention to ensure a positive organisational culture. This is intended to motivate personnel to avoid unnecessary sickness absence.

· Temporary promotions to be time-limited wherever possible. This is intended to encourage stability and commitment throughout the WFRS management, which also improves organisational culture.

· In the 5th watch system (objective 1 above), the resilience shift will in effect get more time off if their colleagues are absent less. This will apply an element of peer pressure and hence reduce unnecessary sickness absence.

· Updated fitness facilities and physical training instructors (PTIs) at fire stations. This is intended to enhance health and fitness, and hence reduce sickness.

Costs: The costs have not yet been estimated in sufficient detail to compare with the other improvements.

Benefits (safety improvements): 

· Improved organisational culture helps staff performance in all areas, including retention of trained staff, and fire-fighting and accident prevention.

· Improved health reduces sickness absence and improves the quality of life for all staff. 

· Improved fitness improves fire-fighting performance.

· Reduced sickness absence increases availability and potential fire-prevention activities.

Risks if implemented (negative benefits): 

· Fitness facilities might not be used, or might simply replace outside activities previously done off-duty.

· Fitness activities take time and might reduce fire prevention activities. 

Quantification: The reduction in risk from these measures is uncertain and is not quantified at present.

Risks if not implemented: Continued problems with availability. 

Conclusion: DNV suggests that high sickness absence is only one indicator that the quality of health and safety management could be improved, and that a comprehensive review, leading to a wider improvement programme, would be more effective.

8. Flooding Response

Objective: To improve the response to flooding events.

Current system: Fire and rescue services have no statutory duty to respond to flooding, but there is a public expectation that they will do so in inland areas where Coastguard and RNLI are not available. At present there is one boat unit located in Rugby crewed on a recall-to-duty basis, because the boat has specific trained crew, who may be off-watch when required. However, the crew can be scheduled to be on duty if flooding is predicted. The boat unit has 2 boats, one of which is kept on stand-by while the other is making a rescue.

Change definition: For the purpose of the risk assessment, the new system is assumed to include a second boat unit, located at Stratford, crewed on a recall-to-duty basis. 

Costs: The main elements are:

· Equipment. WFRS estimate the equipment (2 boats) for the new boat unit will cost £50,000. Assuming a 10-year life, this is equivalent to approximately £5000 per year. 

· Training. Training costs may be substantial because incidents requiring the boat crew are too few to maintain competence. Training might require 1 week per year for a crew of 4, plus an instructor. The cost would then be £39,000 x 1/52 x 5 = £3800 per year.

Benefits (safety improvements): The second boat unit will provide 

· Faster response to flooding events in the south of Warwickshire. It is difficult to value the benefit of more rapid or competent evacuation, except in terms of a reduction in the risk of drowning. 

· Extra resources (i.e. a second operating boat) and hence faster performance in major evacuations.

· Reduced risks to firefighters from improvised rescues in cases where the existing boat unit is slow to arrive.

Risks if implemented (negative benefits): Given appropriate safety management, the risks to boat crew are not expected to be significantly different to the risks to other firefighters. However, if the crew have inadequate training and experience, this may result in accidents.

Quantification: The average number of drowning fatalities in Warwickshire is estimated as 3.6 per year. There is at present no method of making a realistic estimate of the benefit of improved FRS response on flooding risks, or of the effect of an extra boat unit on this. To illustrate the potential benefits, it is assumed that approximately 5% of the drowning risk depends on fire service performance (i.e. excluding fatalities that occurred before arrival on scene), and that another boat unit could improve performance by 20%. This is then approximately a 1 in 30 chance of preventing a fatality each year. The value of this is expressed as £50,000 per year.

Risks if not implemented: Increasing difficulty in responding to flooding events.

Summary: The main effects of the extra boat unit are estimated as:

· Small direct cost of £8800 per year.

· Reduction in risk valued at £50,000 per year. However, this is sensitive to assumptions about the effect of the boat unit on drowning risk.

This objective provides a significant net benefit. A more realistic model would be needed to show this with confidence.

9. Road Traffic Collision Unit

Objective: To deploy a dedicated unit to road traffic collisions (RTC) in addition to pumping appliances.

Current system: WFRS has no specialist RTC unit. Normal fire pumps are deployed to RTCs.

Change definition: For the purpose of the risk assessment, the new system is assumed to include the following changes:

· An RTC unit will be formed from an existing appliance (incident support unit, ISU), which will have its ISU pods removed and replaced with dedicated cutting and heavy lift equipment.

· The RTC unit will be jump-crewed, i.e. use existing on-shift fire-fighters, who are trained to use either the RTC unit or a normal fire pump.

· The RTC unit will be deployed at satellite locations where RTCs are most common.

· The RTC unit will attend complicated or extended RTCs in addition to normal pumps, primarily providing additional equipment.

Costs: The cost is small because the RTC unit is based on existing equipment. A notional conversion cost of £5000 is assumed. A future second unit may involve extra cost.

Benefits (safety improvements): 
· The RTC unit will provide improved performance in RTCs, i.e. faster extrication of casualties. 

· It will also form the figurehead of WFRC’s campaign for road safety, which has a potential to reduce road accidents.

Risks if implemented (negative benefits): The loss of the incident support unit may affect some major incidents.

Quantification: 
· Road accident risk reduction. There are 40 fatalities in RTCs in Warwickshire each year. This is much higher than the number of deaths in fires. WFRS extricates 173 people each year. No data is available on the effect of the RTC unit on extrication speed, or on the effect of extrication speed on fatality risk. However, illustrative calculations suggest that, because of the large number of road accident fatalities, it might be possible to reduce the number by 0.2 per year. Based on Government valuation of fatalities, the value of this is £196,000 per year.

· Response cost reduction. If the RTC unit attends an accident in addition to a single pump, instead of 2 pumps, there will be some reduction in cost, and possibly some change in risk. This is not analysed at present.

Risks if not implemented: The benefits above will not be gained, and there will be continued inefficiency in RTC response.

Summary: The main effects of the RTC unit are estimated as:

· Small direct cost of £5000 per year.

· Reduction in risk valued at £196,000 per year. However, this is sensitive to assumptions about the effect of the RTC unit on casualty extrication.

This objective provides a significant net benefit, and suggests that further improvements to RTC response might also be beneficial. Before planning further improvements, it would be appropriate to improve the above estimate by collecting data on speed of extrication and casualty survival times. If confirmed, there might be potential to increase the benefit through more RTC units, more training etc.

10. Small Fires Unit

Objective: To deploy a dedicated unit to small fires instead of pumping appliances.

Current system: WFRS has no specialist small fires unit (SFU). During 2008, off-duty fire-fighters successfully provided community-based fire prevention services (CFS).

Change definition: For the purpose of the risk assessment, the new system is assumed to include the following changes:

· Two dedicated SFUs, each consisting of a 4x4 target response vehicle (TRV).

· The 2 SFUs will be crewed by a total of 20 whole-time fire-fighters, released by the 5th watch system. The shifts will cover peak demands.

· The SFUs will be located at Nuneaton, covering the main urban small fires area, and Leamington, covering the rest of Warwickshire.

· The SFU crew will also undertake community-based fire prevention, including interaction with young people and HFSCs.

Costs: 

· The TRV uses existing 4x4 vehicles, with negligible change in running cost.

· The TRV has a crew of 2, and personnel costs amount to £792,000 per year, but these are covered by the 5th watch system in objective 1 above.

Benefits (safety improvements): The SFU will provide:

· Prevention of small fires. 

· Prevention of other fires. The SFU crew are expected to perform HFSCs, which may help prevent dwelling fires. This is covered in objective 3 above.

· Reduction in malicious fires. Where fires are set for the purpose of attracting large fire pumps, the low-key TRV will be a disappointment.

· Improved performance in extinguishing small fires. The TRV is more able to manoeuvre into parks and congested areas.

Risks if implemented (negative benefits):

· Reduced contribution to prevention of other fires. The SFU crew, if not used in CFS work, would be able to perform extra HFSCs. This opportunity cost is included in the cost calculations above.

· Delay in response with a large pump if the fire is incorrectly reported. However, the TRV may be able to give an accurate call and prepare the site for a large pump.

· Risk of violence to the TRV crew in response to malicious fires or anti-social behaviour.

Quantification: 
· Reduced response cost. In most small fires, the TRV provides the same response as a small pump, but at a lower cost. Based on their planned locations and the distribution of small fires, it is estimated that the TRVs could attend 63% of small fires. Based on a cost of £80 per callout compared to £280 for a large appliance, the reduction in response costs is estimated as £198,000 per year. This is mainly the value of extra opportunities for fire prevention or training, and so is seen as a risk benefit rather than a direct cost.

· Small fire prevention. It is assumed that the SFU might be able to reduce small fires by 10% annually, compared to current levels. The combined human and damage cost of outdoor fires is estimated as £550 per small fire. The benefit of preventing 10% of small fires in Warwickshire is then estimated as £86,000 per year

Risks if not implemented: Benefits above will not be gained. Potential increases in small fires, and continued inefficiency in responding to them. Lost opportunity for engagement with the community. On the other hand, resources would be released that could be used in other ways.

Summary: The main effects of the SFU are estimated as:

· Reduction in response cost of £198,000 per year, including time released for HFSCs.

· Reduction in risk valued at £86,000 per year. 

This objective provides a significant reduction in both risk and cost. There is potential to optimise this improvement by evaluating each SFU individually.

11. Conclusions
11.1 Comparison of Improvements
Figure 1 compares the direct costs for these improvements. Direct costs include salaries and purchases of equipment and services. Negative values indicate cost savings. Two are cost-saving (objectives 1 and 2), and two involve major investments (objectives 4 and 5). The combined cost is £606,000 per year, but most of this is due to objectives 4 and 5.  

Figure 1 Direct Costs
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Figure 2 compares the estimated safety impacts, expressed in monetary units. These include valuations of risks to life and property, and time savings. Negative values indicate extra risk. Objective 2 causes significant extra risk, but it should really be seen in combination with objective 1, and their combined effect is only a slight increase in risk. All the others are predicted to reduce risk (especially objectives 4 and 5). The combined benefit is £2,809,000 per year. 

Figure 2 Value of Safety Impacts
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Figure 3 combines the costs and safety impacts to show the overall net benefit for each improvement objective, expressed in monetary units. Negative values indicate that costs and extra risks outweigh any risk reduction. Objective 2 has a negative impact in isolation, but is positive when combined with objective 1. The others are all predicted to be beneficial (especially objectives 3, 4 and 5). The combined net benefit is £2,203,000 per year.

Figure 3 Net Benefits
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11.2 Conclusions
This study concludes that the overall package of improvement objectives will be beneficial. Two of the objectives (objectives 4 and 5) imply a large investment in smoke detectors and training, but they also make a large reduction in risk and are beneficial overall. The other objectives involve either cost reductions or small cost increases, and also reduce risk. Objective 2 appears to be an exception, but in reality objectives 1 and 2 are two aspects of a single change, whose overall effect is beneficial. 

11.3 Uncertainties
This work is uncertain because it has been completed over a short timescale, and uses preliminary assumptions that have had only preliminary validation by WFRS. It also makes use of national calculations of the effects of response time, whereas local models would be preferable. At present it is based on WFRS fire statistics from 2006/07, fire damage costs from 2004. Updates to use more recent data would be expected to have a small impact because fire frequencies have reduced but costs have increased. 

11.4 Recommendations
The study also suggests that there may be opportunities to make further improvements for WFRS:

· Some of the improvement objectives are more cost-effective than others. This may be because of the assumptions made in the present analysis. However, there may be potential to optimise the improvements to make them more cost-effective

· A more comprehensive study of the risks associated with fire and rescue in Warwickshire would provide the basis for a fully risk-based set of improvements, which might be able to increase the benefits from the current objectives. 

· The same risk study would provide the basis for a comparison between WFRS and other areas. This might indicate areas for efficiency savings, both in Warwickshire and elsewhere.

· The potential amalgamation of the FRS in Warwickshire and neighbouring counties could also be addressed in the same way. However, quantifying this type of change would require more detailed modelling of economies of scale.

It is therefore recommended that WFRS continue to use the quantitative approach from the present study to prioritise and evaluate changes as they are planned in the future.
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