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INTRODUCTION 
This report is a detailed account of the components of the risk model which has been developed by 

Leicestershire Fire and Rescue Service (LFRS). The model assesses risk factors in order to identify localities where 

we are more likely to attend serious "res and other emergencies, relative to other localities. Output from the 

model is used to inform decisions about the allocation of resources throughout our area for the Integrated Risk 

Management Plan (2015-20). 

RISK MODEL  
The risk presents a balanced view of relative risk. Relative risk means that we can determine that one locality 

is more at risk than another, but are be able to quantify the precise amount of risk. The risk model provides a 

general view of risk; it does not take into account personal circumstances; i.e. not everyone living in a very high 

risk locality will be equally at risk. Relative risk prioritises localities for resource provision and allocation. 

Time Period

The model is based on "ve years of incident data covering the period April 2009 – March 2014, which at the time of 

writing is the most recent dataset available. It balances the reduction in incident volumes (data) with the introduction of 

the new Incident Recording System in April 2008. The data has consequently been recorded in a consistent manner; is 

su$cient to build a statistically robust model, and re%ects current rather than historical demand.

Geographic Level   

Risk is pro"led at Lower Super Output Area 2011 (LSOA) level; this is a standard unit of geography based on 

population size and contains areas with similar types of housing and property ownership. On average, each LSOA 

contains 1,500 people and 600 households; the size will vary depending on how densely populated the area is. A 

densely populated urban area will have smaller LSOAs than less populated rural areas. LSOAs are the lowest level 

of geography available to identify pockets of higher risk in lower risk areas, and at the same time be statistically 

valid.   

Index of Multiple Deprivation (IMD 2010) 

Deprivation is de"ned as the damaging lack of material bene"ts considered to be basic necessities, and is linked 

to "res and other emergency incidents. IMD is composed of numerous datasets which form seven domains: 

health, education, employment, crime, housing, environment and income. These are weighted and aggregated 

to create a total deprivation score per LSOA. IMD is a relative measure i.e. one area is more deprived than 

another but it cannot be said by how much. It is updated every 3-4 years, with the next update due in summer 

2015.   

Methodology 

The methodology involves calculating the percentage value per LSOA for each of 6 di&erent datasets, applying 

weightings and summing the result to create a risk score per LSOA. The score is then allocated one of 5 bands i.e. 

Very Low, Low, Medium, High and Very High. The main steps for determining and subsequently calculating the risk 

scores are:

• Extract incident data for datasets (speci"ed below) from the Incident Recording System

• Extract Index of Multiple Deprivation 2010 scores for 2011 LSOAs (sourced from the Association of Public Health 

Observatories)  

• Import incident datasets into a geographical information system so that every incident is allocated to a LSOA 

based on its geographical coordinates 

• Import updated datasets into a spreadsheet, add IMD data and calculate the percentage value for each 

dataset per LSOA

• Weight each of the datasets (see section below) and sum the scores to create a "nal risk score per LSOA

• Split LSOAs into 5 bands by taking the average (mean and median) of the risk scores and dividing this by the 

mid-point 

02www.leicestershire-fire.gov.uk
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DATASETS 
The model is based on "re casualty and fatality data and incidents which are more likely to result in serious 

injury or loss of life. These include domestic and commercial "res, road tra$c collisions and special service life 

risk incidents i.e. water and rope rescues. It also contains IMD data in order to adequately re%ect risk in terms of 

people who are more likely to need our services. 

The model consists of the following data categories taken for the period April 2009 – March 2014: 

Data 

Category

IMD 2010

03www.leicestershire-fire.gov.uk
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WEIGHTINGS
Probability states that for every incident, a small proportion will result in injuries and an even smaller proportion 

will result in death. The risk weightings applied in our model build on national research and have in certain cases, 

been amended to re%ect our local priorities and incident pro"le. This will vary between incident types and the 

weightings re%ect both the Probability and Severity of an incident. The weightings used in the model are: 

Data Category

IMD 2010

04www.leicestershire-fire.gov.uk
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BANDING
Each LSOA has been allocated one of "ve bands based on its total risk score. The bands were created using 

multiples of the average, based on the midpoint between the mean and median. This method best re%ects the 

range of scores, balancing high numbers of low scoring LSOAs with low numbers of high scoring LSOAs, ensuring 

the bands are not too wide. For example, the table below shows that more than half of LSOAs are in the very low 

or low bands and only 4% of LSOAs are in the high or very high bands. 

20

Table 1. The number and percentage of LSOAs allocated to each band 

The bandings indicate the likelihood of LFRS attending an LSOA for serious incidents, compared to all other 

LSOAs. So, for a very small percentage of the population there is a higher likelihood that LFRS will turn out to a 

serious emergency incident in their area relative to other areas. Conversely, for the majority of the population the 

likelihood of LFRS turning out to an incident is lower than other areas. 

EXTERNAL VALIDATION 
The model was externally validated by Risktec Solutions Ltd., a professional international risk management 

company, in July 2014. The conclusion of their report was that: ‘The work carried out by LFRS in developing the 

methodology and datasets to produce the Risk Methodology is a robust and comprehensive piece of work, 

presenting data in a manner which is both transparent and easy to understand’. (p.8)

REVIEW PROCESS 
The resource priority map will continue to be reviewed periodically to ensure the methodology accurate re%ects 

the incident pro"le and incorporates any new developments in national research. 

05www.leicestershire-fire.gov.uk
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MAP 1. RESOURCE PRIORITY PROFILE 
© Crown Copyright. All Rights Reserved. Leicestershire Fire and Rescue Service Licence No. 100026099.

Interpretation

The pro"le identi"es localities (LSOAs) based on the likelihood of attending a serious emergency incident, relative 

to all other localities in our area. The model does not take into account personal circumstances (not everybody 

in a very high priority locality will be at equal risk). In addition people in very low priority areas will still receive an 

adequate level of resources.

06www.leicestershire-fire.gov.uk
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Breakdown of LSOAs by Local Authority 

MEDIUM HIGH

0 1 0

1 1

10 1 0

0 0

11 1 1 0

2 2 0

0 1 0

2 0 0

344 191 54 18 4 611

Breakdown of Very High and High LSOAs  
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