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Foreword
For a long time, the Fire and Rescue Service 
have recognised that our success at keeping 
our communities safe is very much about 
having a robust community risk management 
plan (CRMP). However, since the inception of 
CRMP (formerly Integrated Risk Management 
Planning) in 2004, fire and rescue services 
have developed bespoke approaches to risk 
planning which has inevitably led to some 
variation at a national level. The Definition of 
Risk (DoR) project embarked on a journey 
to understand the national picture of risk 
identification, assessment and stratification 
to bring about the desired consistency to an 
area that is incredibly challenging to tackle.

In 2020, the NFCC’s Community Risk 
Programme (CRP) through its DoR 
project, delivered a national definition of 
risk, a glossary of risk-related terms and a 
conceptual risk framework for the UK Fire 
and Rescue Service, to help bring national 
and local consistency to community risk 
management planning. Adopting the same 
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language and terminology in our CRMPs was 
only a starting point for this important work. 
The DoR project then set out to formulate 
national risk methodologies for assessing 
and understanding community risk that 
can be applied by all UK Fire and Rescue 
Services no matter their size or geography. 
This document presents the methodology for 
domestic dwelling fires.

The next step in this journey is to develop risk 
methodologies for other hazardous events. 
These methodologies will also support English 
Fire and Rescue Services in achieving the 
Community Risk Management Planning Fire 
Standard.

The National Risk Methodology for Domestic 
Dwellings Fires was developed in conjunction 
with the sector, for the sector, with UK Fire 
and Rescue experts involved throughout the 
process helping to shape and test the final 
product. The CRP’s Technical Working Group 
and colleagues from the NFCC’s Protection

and Prevention programmes also provided 
subject matter expert guidance on how this 
methodology could and should support their 
work.

We recognise the importance of data to this 
project and indeed to the wider community 
risk management planning process. The 
development process has highlighted that 
we have some way to go as a sector in terms 
of how we acquire and process data and 
that there is disparity in data availability for 
Fire and Rescue Services across the UK. 
This methodology therefore provides two 
data-led approaches, one using LSOA data 
modelling and the other using UPRN data 
modelling to ensure that all services are able 
to apply the methodology locally whilst still 
achieving consistency nationally. Looking 
forward, we will be working with colleagues 
within the NFCC Digital and Data Programme 
to address the current shortfalls in data 
availability and capture.

I am very proud to present this meaningful 
development in the risk management field 
and I believe that this work and the benefits it 
will bring to services, as well as the 
communities they serve, is clear. But this is 
only the beginning of this important work and 
as risk continues to change nationally and 
data gathering and provision evolves, this 
methodology will need to be updated and 
enhanced, and so there will be many 
iterations to come in the future. Our hope is 
that this work will be adopted and 
implemented within services over the coming 
months and that it sparks new discussions 
and research into how community risk is 
analysed, understood and mitigated.

Ian Hayton, Project Executive
NFCC Definition of Risk Project 
CFO Cleveland Fire Brigade
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Executive Summary

i.  The National Fire Chiefs Council
(NFCC) in collaboration with Operational
Research in Health (ORH) have produced
this methodology under the NFCC’s
Community Risk Programme.

ii.  The overall objective as defined by NFCC
was “to deliver an evidence-based and
consistent methodology for determining
‘level of risk’ that also provides a national
benchmarking capability”.

iii.  NFCC and ORH worked collaboratively
to complete the methodology, taking a
data-driven approach to researching
the influencing factors that underpin the
likelihood and consequence of dwelling
fires.

iv.  Some of the key factors linked to
likelihood of dwelling fires include car
or home ownership, (un)employment,
deprivation, property type and tenure.
Similar factors are associated with
consequence; however, these differ for
life and property consequences, and

neither provide the robust predictions as 
for likelihood. Individually, the correlated 
factors that we have identified do not 
necessarily contribute to higher risk, 
however, when considered collectively, 
these factors can be used to identify areas 
that are statistically more likely to contain 
people who are higher risk.

v.  The approach involved collecting incident
data from Incident Recording System
(IRS) and national data on a wide range
of potential influencing factors. ORH used
data analysis and statistical modelling to
assess these factors and develop a long
list of associated factors. From this, the
focus shifted to producing a framework
methodology that any fire and rescue
service (FRS) could apply in its local area.

vi.  The key output of this research is a
methodology that FRSs can follow, adopt
and adapt in their local area. To satisfy
this, we needed to translate a complex
and arduous process into something
manageable and appropriate for all FRSs.

vii.  The key recommendation is that FRSs
follows the Unique Property Reference
Number (UPRN) model to evaluate
likelihood and consequence. However, we
recognise that some FRSs will be more
comfortable working at the Lower Layer
Super Output Area (LSOA) level, so this
methodology is also provided.

viii.  The step-by-step process brings together
national modelling on the likelihood and
consequence of dwelling fires to develop
a ranking of all LSOAs/UPRNs in an FRS,
which can then form a local categorisation
of risk. This is underpinned by place
data at LSOA level and property
data at UPRN level.

ix.  Once the assessment is complete,
some FRSs may opt to enhance this by
including additional data at UPRN level
that relates to people data for individual
addresses and may help with targeting
prevention activities in the local area.

National Risk Methodology for UK FRS: Domestic Dwelling Fires Executive Summary
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1.1   The National Fire Chiefs Council 
(NFCC) in collaboration with Operational 
Research in Health have produced this 
methodology for Phase 2 of NFCC’s 
Definition of Risk (DoR) project, within 
the Community Risk Programme.

Background
1.2   Working with FRSs, NFCC committed to 

establishing a national definition of risk 
and developing a strategic community 
risk management framework to enable 
the conceptualisation of that definition. 
This formed the basis for the creation of 
the DoR project.

1.3   To enable these products to have 
the required impact, they need to 
be supported by risk assessment 
methodologies to facilitate consistent 
application of the strategic framework 
to risk management planning. This 
should enable FRSs to focus their 
resources on activities where they will 
have the greatest impact on reducing 
risk and vulnerability within their local 
communities.

1.4   As a part of Phase 1, the DOR 
project has delivered:

•  A national definition of risk (“A
combination of the likelihood and
consequences of hazardous events”)

•  A strategic risk management framework
(see Figure 1-1), which shows how the
DoR fits into a typical risk assessment
methodology

•  A glossary of risk-related terms

These products are available on the 
www.ukfrs.com website.

1.5   Phase 2 will help us to pave the way 
towards our ambition of delivering a 
digital solution for assessing UK fire and 
rescue service related risk to improve the 
safety, health, well-being, and economic 
prosperity of communities. To do this, the 
components of the framework require 
further detailed development to enable 
consistent interpretation and application.

1.6   The overall objective as defined 
by NFCC is “to deliver an evidence-
based and consistent methodology 
for determining ‘level of risk’ that also 
provides a national benchmarking 
capability across a central hazardous 
events and risk group database”.

1   Introduction

National Risk Methodology for UK FRS: Domestic Dwelling Fires 1. Introduction
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Data and Business Intelligence
A key factor which supports the CRMP is ensuring that appropriate data and business intelligence (from both internal and external 

sources) is utilised to ensure decision making throughout the whole process is evidenced based and intelligence driven.  

Equality Impact Assessment 
Throughout the CRMP process equality impact assessments should be considered and applied to ensure that strategies and controls are fair, support equality and are non-discriminatory.

Defining Scope 
Understanding and explaining what 

the CRMP process is seeking to 
achieve.

Hazard Identification
This is the process of recognising 
and describing hazards the CRMP 

process needs to mitigate.  

Risk Analysis
This element involves the process 

within the CRMP where the risk level 
of an identified hazard is determined.

Decision-Making
 Key CRMP based decisions are 

required to ensure appropriate control 
measures are implemented to 

mitigate the risks identified.

Evaluation
Provides assurance that the CRMP is  

achieving the desired outcome.

Operating Context  
What are the external and internal 
influences which govern and drive 

the content of the CRMP. 

Strategic Objectives
What are the strategic objectives 

linked to mitigating community risk 
the CRMP is seeking to achieve.

Hazardous 
Events 

What are the 
potential events 

that could lead to 
a hazard causing 

harm to a risk 
group.  

Risk Groups 

Who or what 
within the 

community is 
at risk .

Hazard 
What are the 

potential sources 
of harm that 

could impact a 
risk group/s.

Likelihood 
Calculating the 

probability and/or 
frequency of a 

hazardous event 
occurring, this 

includes 
determining the 
influence causal 

factors and existing 
organisational 

control measures 
will have on the 

overall likelihood.

Risk  
Metrics  

The process of 
measuring the 
level of risk to 

assist with 
prioritisation and 

weighting. 

Risk 
Evaluation / 

Decision 
Criteria 

Benchmarks that 
define the 

significance of 
the risk analysis 

process, 
determined by 
the risk levels 
involved and 

overall 
organisational 
risk appetite.

Consequence 
Assessing the 

severity and extent 
of the harm caused 

by a hazardous 
event, this includes  

determining the 
influence impact 

factors and existing 
organisational 

control measures 
will have on the 

overall 
consequence. 

Decide 
and Plan 

Deployment 
of Further 
Controls 
These are 

measures that 
maintain or 

modify a risk, 
including 

preventative, 
mitigating and 
management 

controls.  

 Where additional 
controls are 
required an 
assessment 

should be made 
to identify if any 
further hazards 

have been 
created that need 
to be mitigated.  

Evaluation process 
Key to this stage is not only evaluating 

the effectiveness and efficiency of the risk 
management plan but also evaluating the 
organisational impact of risk management 

decisions. 

Stakeholder and Public Engagement 
A key requirement is ensuring transparency within the CRMP process, therefore stakeholder and public engagement is essential to seek feedback and raise awareness.

Community Risk Management Planning Strategic FrameworkFigure 1-1: NFCC Strategic Risk Management Framework
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About this Document

1.7   It is not intended that every reader will 
want to explore this document in full detail, 
so we have structured it according to the 
level of depth required. As a result, there 
is some duplication between sections to 
ensure that the most pertinent points are 
covered for all audiences.

1.8   Section 2 sets out the key findings from 
the national analysis, the consequence 
model and the headline recommendations 
in terms of how FRSs can adopt the 
methodology to defining risk in their 
local area. This section should 
be read by all.

1.9   In completing the methodology, a range 
of national analysis and modelling was 
conducted. While some of this directly 
influenced the approach that 1.8 is being 
recommended to FRSs, other areas were 
not taken forward as part of the LSOA or 
UPRN models. Further 1.8 details on 
these findings are provided 
in Section 3 for anyone who is interested 
in the background behind this work.

1.10   For FRSs that wish to follow the Lower 
Layer Super Output Area (LSOA) model, 
the step-by- step process is set out in 
Section 4. This provides full details of 
the methodology and how to interpret the 
outcomes. It is essential for whoever is 
delivering the process within an FRS 
to read and understand this.

1.11   Similarly, for FRSs that opt to follow the 
Unique Property Reference Number 
(UPRN) based model, full details of this 
approach are provided in Section 5.
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Figure 2-1: Factors Influencing Likelihood See Section 2.1

Other Factors
•   IMD Crime Ranking

•   IMD Living Environment

•   Main language spoken

•  Children in household

Housing
•   Empty housing

•  Private/social renting

•   Home ownership

•  Fewer rooms than required

Health
•  IMD Health and Disability

Deprivation  Ranking

•  Proportion of people in poor
or very poor health

Employment
•  Number of employed adults

•   % employed in food/service

•  IMD Income Ranking

•  IMD Employment Ranking

Transport
•  Car/van ownership

•   Private transport to work

•  Walk/cycle to work
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A data-driven approach to researching influencing factors that 
underpin the likelihood and consequence of dwelling fires was 
undertaken to develop this methodology.

Some of the key factors linked to likelihood of dwelling fires include 
car or home ownership, (un)employment, deprivation, property 
type and tenure. Similar factors are associated with consequence; 
however, these differ for life and property consequences, and 
neither provide the robust predictions as for likelihood.

The approach involved collecting incident data from IRS and 
national data on a wide range of potential influencing factors. We 
used data analysis and statistical modelling to assess the factors 
and develop a long list of associated factors. From this, the focus 
shifted to producing a framework methodology that any FRS could 
apply in its local area.

The aim of this work was to develop a methodology that FRSs 
can follow, adopt and adapt in their local area, which required 
the translation of a complex and arduous process into something 
manageable and appropriate for all FRSs.

In addition to detailing the process that FRSs can follow to 
measure risk in their local area, we have considered the potential 
gaps, opportunities for enhancing the approach and the next steps 
toward delivering a consistent methodology for UK FRSs.

2   Key Findings and 
Recommendations

11
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Likelihood
2.1   In terms of place data (by LSOA), the 

types of factors that are associated with 
likelihood of dwelling fires include (see 
Figure 2-1):

•  Home and car ownership – where
these are lower, there are typically
more dwelling fires; these are typically
associated with deprivation

•  Most common property types in the
LSOA – a higher probability of living
in a flat is indicative of higher dwelling
fire likelihood

•  Unemployment – associated
with a higher likelihood of fires

•  IMD ranking – the LSOAs with higher
rankings (ie, the most deprived) in several
indices typically have more dwelling fires

2.2   Having initially presented a methodology 
for addressing likelihood at LSOA level, 
we identified that conducting the same 
approach at the more granular UPRN 
level provided better results in terms of 
the ability to predict likelihood of dwelling 
fires. At LSOA level all dwelling properties 

are treated the same, irrespective of their 
type, age or occupancy. Adding in this 
detail gives much more information that 
can help highlight the most important 
properties to target for prevention 
activities. 

2.3   Including the property data enables 
further relationships with likelihood 
of dwelling fires to be identified:

•  Tenure: The rates of fires in socially
rented properties are nearly triple the
rates in owner-occupied properties
and nearly double the rates in privately
rented properties

•  Property Type: Sheltered
accommodation and houses in multiple
occupation (HMOs) are significantly more
likely to have a dwelling fire than other
dwelling categories. The rates of fires in
flats are more than double the rates in
detached properties

•  Age of Building: Properties built
after 1996 are much less likely to
have fires than properties built before
1983. Generally, rates of fires increase
with the age of the property

•  Energy Rating: Properties with the
highest energy ratings (A or B) are less
likely to have fires than other properties

2.4   In addition to analysing these factors in 
isolation, we considered the frequency of 
dwelling fires in properties where these 
factors overlap and uncovered further 
detail; for example, a socially rented 
flat is four times more likely to have a 
dwelling fire than an owner-occupied 
detached property (see Section 5).

Key Findings
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Figure 2-2: NFCC Categorisation of Consequence

LIFE

Consequence Definition IRS descriptions

HIGH

Dwelling fires that 
resulted in a fatality or 
significant/life changing 
injuries that resulted in 
an individual requiring 
medical attention or 
hospitalisation.

Victim Type:
•  Fatality
•  Hospitalised or 

required medical
attention

MEDIUM

Dwelling fires 
that resulted in an 
individual requiring 
medical attention.

Victim Type:
•  Injury required 

minor medical
attention on site

LOW

Dwelling fires where 
there were no reported 
injuries that required 
medical attention.

Victim Type:
•  No fatalities

or injuries

PROPERTY

Consequence Definition IRS descriptions

HIGH
Fire spread 
beyond the 
room of origin.

Damage restricted to:
•  Limited to floor of origin

(not whole building)
•  Limited to 2 floors

(not whole building)
•  Affecting more than two

floors (not whole building)
•  Whole building
•  Roof space and

other floors
•  Roof space only
•  Whole roof (including

roof space)

MEDIUM Fire limited to 
room of origin.

Damage restricted to:
•  Limited to room of origin

LOW

Fire out on 
arrival and/
or Restricted 
to item ignited 
first.

Damage restricted to:
•  Fire out on arrival
•  Limited to item 1st ignited
•  Heat and smoke

damage only
13

Consequence
An overall consequence score will be calculated by determining a 
consequence score for both life and property, based on the consequence 
criteria in the tables below. These scores can then be plotted on to the 
matrix below to determine an overall consequence score.
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PROPERTY

High Medium Low

LIFE
High VH H* H*

Medium H M M
Low H L VL

* = If there is a fatality, then the overall consequence score is 
classified as Very High, irrespective of the property consequence

14

See Section 2.5
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Consequence
2.5   In general, it is harder to draw 

conclusions about consequence than it is 
likelihood. While likelihood is assessing 
the relationship between potential 
factors and whether or not a dwelling 
fire occurred, for consequence some 
measure of the severity of the incident 
is required. The metric put forward by 
NFCC (see Figure 2-2) achieves this; 
however, it will influence the outcome 
of the modelling, for example, certain 
property types are less likely to have 
a high consequence for property  
because of how this is measured.

2.6   In terms of place data (by LSOA), the 
types of factors that are associated 
with the life consequence of dwelling 
fires include some that are similar to 
those underpinning likelihood, namely 
unemployment and IMD rankings for 
crime and living environment. It is not 
possible to directly attribute property 
consequence at the LSOA level. Other 
factors (by LSOA) shown to have an 
impact on life consequence include 
where there is a higher probability that:

•   A property is in council tax band A or B

•   The individual is of very bad health

•   The individual’s main language 
is not English

•   There are dependent children 
living in the household

2.7   The property data enables an 
assessment of life and property 
consequence at UPRN level. Some  
of the key findings were as follows 
(see Section 5 more for more detail):

•   Tenure and property type influence 
life consequence in a similar way to 
likelihood, however the relationships 
are much weaker

•   Dwelling fires in older properties and 
those with poor energy performance 
ratings are more likely to have a high 
property consequence

•   For some factors, there can be a 
dichotomy between the effect on life 
and property consequence; for example, 
fires in flats are more likely to have 
a higher consequence on life but 
a lower consequence on property 
(compared to other property types)
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Figure 2-3: Overview of Methodology

16

See Section 2.11
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Background
2.8      We have conducted a data-driven and 

wide-ranging national study into the 
factors that underpin the likelihood and 
consequence of FRS incidents. As such, 
it required a collaborative and iterative 
approach, drawing on the knowledge 
of SMEs at NFCC and the UK FRS 
and the technical experience of ORH. 
In conducting this research, numerous 
options were discussed, trialled and 
evaluated, before being either discarded 
or taken forward.

2.9     The approach set out in this 
methodology is the product of that 
research, however we do not regard 
this as the finished article. Instead, 
we hope that it is a framework that will 
be refined over time as FRSs adopt 
the methodology locally and further 
research can be conducted around the 
national picture.

2.10   With the objective of delivering 
an evidence-based and consistent 
methodology for determining ‘level 
of risk’, the steps described below  

summarise the approach we have 
taken and how this has resulted in 
a set of recommendations to FRSs. 

2.11   In essence, this work involved 
modelling potential factors that influence 
likelihood against the actual number 
of dwelling fires, building a similar 
model to compare factors that influence 
consequence against a classification 
of incident severity and combining  
these to develop an approach that 
FRSs can apply in their own local 
area (see Figure 2-3)

Data Collection
2.12   The data collection for the developing 

the methodology focused on two 
main areas:

•  IRS data for a six-year period
(1 April 2014 to 31 March 2020) for all
FRSs in England (see Appendix A1)

•  National data from a range of publicly
available data sources at LSOA
or UPRN level, which would all be
considered as potential influencing
factors (see Appendix A2)

2.13   The Home Office provided the IRS data 
for all incident types, this is of course, 
data for England only.

2.14   The potential influencing factors can 
be considered as one of three data:

•  Place: Data on the local area (typically
LSOA) that gives insight into the local
environmental, economic and social
factors. Data sources include census
reporting, the Indices of Multiple
Deprivation (IMD) and the Office
of National Statistics (ONS).

•  Property: Data relating to the individual
property, such as its building type,
condition and occupancy. The main data
sources are Ordnance Survey (OS) and
Energy Performance Certificates (EPC);
property data is at UPRN level.

•  People: Data on households or
individuals in terms of their behavioural
patterns, which could include factors
relating to health, employment and
income. No freely available data was
found at national level during the
development of this methodology but
we recognise that this would enhance
the model.

Approach
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ORH used Random Forest Modelling and 
statistical analysis to identify which factors 
are good indicators for the likelihood of 
each of the different risk categories.

Random Forest Models (RFMs) calculate a 
risk score by comparing historical incident 
demand levels and locations with many 
different combinations of base data variables.

With this comparison, the model determines 
relationships between variables and the 
demand pattern. Each variable is ranked 
based on its individual contribution to the 
likelihood for the incident category, enabling 
the most important factors to be identified.

An area’s final value is an aggregation 
of the individual variables; the modelling 
can quantify relationships, but not which 
characteristics cause incidents. An advantage 
of this approach is that if you can estimate 
how a factor in an area may change, you 
can identify how risk may be affected. 
This could especially be key to 
prevention and protection work.

The aim of the RFM was to predict the risk 
level of every LSOA in England (as opposed 
to a precise number of incidents).

The principal was to use machine learning 
techniques to identify significant patterns 
within the data that enable us to establish 
which factors are most closely linked to risk:

•   Concept: Form ‘decision trees’ to ask 
the most pertinent questions that define 
risk and add information at each step

•   Model Setup: We ‘trained’ the model 
using a sample of data (80% of LSOAs), 
using machine learning to identify best 
questions to ask. After 
the sampling, the model 
was validated against 
the remaining 20% 
of LSOAs. This was 
repeated five times for 
completeness

•   Outputs: Predicted 
risk level by LSOA and 
key characteristics that 
contribute to risk

For each incident type, ORH clustered 
the LSOAs in England based on the 
number of incidents. This was conducted 
using a clustering algorithm to select 
appropriate groups.

The key objective of the RFM is to identify the 
key characteristics that LSOAs in a risk group 
share with each other and the importance 
of these factors in predicting the level of risk.

The output of the RFM for each incident 
category is a prediction of the risk level for 
all LSOAs in England, based on the set of 
characteristics identified as being the most 
important for classifying the level of risk.

See Section 2.18

Figure 2-4: Random Forest Modelling
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Data Analysis
2.15   Working with the two data elements 

(IRS incidents and potential influencing 
factors), a data analysis process 
was conducted to inform and identify 
what should be included in the 
modelling. More detail on the analytical 
assessment of IRS data is provided in 
Section 5.

2.16   In relation to the potential influencing 
factors, over 500 data fields were 
collected from the various sources. 
It was necessary to select only the 
most appropriate information to take 
forward into the modelling process. 
We analysed the potential fields in 
terms of their distribution of values and 
similarity to the most suitable 98 factors 
to assess in the modelling stages.

Modelling Likelihood
2.17   We used Random Forest Modelling 

and statistical analysis to identify 
which factors are good indicators 
for the likelihood of dwelling fires.

2.18   Random Forest Models (see Figure 
2-4) calculate a score by comparing
historical incident demand and locations
(ie, the number of dwelling fires by
LSOA) with many different combinations
of base data variables.

2.19   The output was a long list of ranked 
factors that contribute to the likelihood 
of dwelling fires by LSOA. We repeated 
this process for UPRNs, with LSOA 
level data being applied to UPRNs 
where appropriate.

Modelling Consequence
2.20   Prior to modelling the consequence 

of dwelling fires, NFCC developed 
a classification for life and property 
consequence, and how these could 
be combined to produce an overall 
consequence rating (very high to very 
low) for each incident (see Figure 2-2).

2.21   While the modelling for likelihood 
looked at factors by LSOA/UPRN that 
underpin higher numbers of incidents, 
the modelling of consequence started 
with every dwelling fire in the national 
IRS data and then compared the factors 

that were present with the consequence 
of the fire. This is a subtle but important 
difference; grouping the data in this 
way means that the relationships are 
stronger than when evaluating the 
data in any individual FRS.

2.22   As with likelihood, the output was a long 
list of ranked factors that contribute to 
the life consequence of dwelling fires at 
LSOA level, and the life, property and 
combined consequence of dwelling 
fires at UPRN level.

Developing a Framework
2.23   To deliver a methodology that FRSs can 

follow, adopt and adapt in their local 
area, we needed to translate a complex 
and arduous process into something 
manageable and appropriate for all 
FRSs.

2.24   Using the outputs of the random 
forest modelling for likelihood and 
consequence, we refined the long list 
of contributory factors using regression 
modelling to achieve two objectives:
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•   Providing a shortlist of recommended 
factors for likelihood and consequence, 
based on taking an appropriate subset 
of fields that gives the best predictor 
of risk

•   Enabling an easy-to-understand 
set of weightings between factors

2.25   We have tested this refined approach 
for individual FRSs using the national 
data. Although the predictions of 
likelihood are slightly weaker than 
following the random forest modelling 
approach, the outcomes are robust and 
allow for local adaptation by FRSs.

2.26   As discussed in more detail below, 
some FRSs will be more comfortable 
working at LSOA level than with 
UPRNs. We have developed the 
LSOA model to enable an appropriate 
assessment of risk with the ability to 
include UPRN level as an optional 
enhancement, rather than requiring a 
complete switchover to this approach.

2.27   This framework provides the consistent 
methodology for determining ‘level 
of risk’. However, we recognise that 
this has been completed with national 
data and that FRSs will look to refine 
the process using local data, which is 
encouraged. It should also be regarded 
as a living document; NFCC will update 
the methodology on a regular basis.

Recommendations for FRSs
2.28   We developed two models for 

evaluating the risk of dwelling fires 
at different geographic levels: LSOA 
and UPRN.

(a)   LSOA Model – Using place data by 
LSOA (for example, census and IMD 
data). This enabled a comparison of all 
32,844 LSOAs in England to understand 
the relative risk. It is assumed that all 
FRSs are comfortable working with 
data at LSOA level and may have 
included risk by LSOA in previous 
CRMP documents

(b)   UPRN Model – Using property data by 
UPRN for the 25,466,000 residential 
UPRNs in England. With no freely 
available data on people (at household 
or individual level), it is necessary to 
supplement the UPRN model with 
place data from LSOA level

2.29   In both cases we conducted a national 
study of the factors involved and how 
these contribute to the risk of dwelling 
fires. The guides provided in Sections 
4 and 5 (for LSOAs and UPRNs 
respectively) are designed to help FRSs 
take this approach forward, and adapt 
as appropriate, within their own service 
areas.

2.30   The UPRN model provides the most 
reliable predictions of likelihood and 
consequence, however not every FRS 
will be familiar in working with UPRN 
data. For those services which adopt 
the LSOA model, there is the option to 
enhance this with UPRN data at a later 
point to offer a more granular view; this 
methodology is set out in the final part 
of Section 4. In developing the model 
data at higher geographies (including 
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Super Output Areas (SOAs) and Local 
Authorities) was also considered, 
however LSOAs were found to be most 
suitable census geography given the 
range and granularity of available data.

2.31   Whichever model an FRS takes 
forward, there is the option to 
supplement this with additional data that 
might be available for the local area, for 
example, health data supplied by a local 
authority. As such data does not exist 
nationally, there are no recommended 
weightings for any potential factors 
compared to those established in this 
methodology. We would therefore 
advise that FRSs undertake an 
evaluation of how any additional factor 
influences likelihood before including 
this. If additional factors are similar to 
recommended data sources, then the 
weightings of the original factors may 
need to be reduced accordingly.

2.32   As stated earlier in this document, 
this methodology will be enhanced 
over time. This is reliant on user 
feedback from FRSs. We encourage all 

users to share their experiences and 
suggestions with NFCC.

Gap Analysis
2.33   Throughout the development of this 

methodology, we identified several 
areas which could have enhanced 
our work. Many of these are around 
data availability, both for FRS data 
and other sources. The key gaps 
are set out below, however this list is 
not exhaustive – as FRSs adopt the 
framework approach at local level, more 
issues are likely to become apparent

FRS Data
2.34   Although IRS data is centrally held 

by the Home Office, this is not readily 
accessible to NFCC or individual FRSs.

2.35   The Home Office IRS system is 
currently being reviewed and the 
Community Risk Programme will feed 
into that work via the Data and Digital 
Programme. 

National Risk Methodology for UK FRS: Domestic Dwelling Fires  2. Key Findings and Recommendations
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Other Data
2.36   No freely available national data on 

individuals or households was found 
(for example, health data or household 
income) that could be used to assess 
likelihood and/or consequence; 
this would potentially enhance the 
models. NFCC is currently working to 
acquire this data through data sharing 
agreements.

2.37   Some FRSs already make use of 
Exeter Data when analysing their local 
area, and this should be a consideration 
in developing their risk profiles. This 
data was not available at a national 
level, so could not form part of this work.

2.38   Lifestyle data at household level 
(such as the paid data available for 
MOSAIC or ACORN) could also be a 
contributory factor that FRSs look to 
include in a similar manner, however 
this is a paid-for service.

2.39   The release of results from the 2021 UK 
Census will provide up-to-date data for 
several factors that can be assessed in 

relation to likelihood and consequence, 
as covered in this methodology. In 
addition, the data release may provide 
supplementary fields that can 
improve the model.

2.40   Nationally,  the NFCC is aiming to 
establish links to data providers 
who hold information on factors that 
are known to have links to fire risk, for 
example, smoking, alcohol dependency 
and hoarding. While these factors are 
sometimes recorded in the underlying 
cause of incidents in IRS, there is no 
measure for how prevalent they are at 
local level, so it is impossible to make 
conclusions on their impact on likelihood 
and consequence.

2.41   Future iterations of the methodology 
will include economic and social cost 
data which could provide useful when 
considering the potential consequence 
of dwellings fires. This is research is 
being undertaken by the Home Office.

Further Considerations

2.42   The analysis and modelling as part of 
this work have focused on dwelling 
fires in England, without reference to 
FRSs in the devolved nations. To 
date, the broad methodology has been 
successfully applied by some devolved 
administrations in the UK and was 
developed so that it could be applied by 
all UK FRS. There are, however, some 
differences in terms of data collection 
for incidents and other sources.

2.43   The same system for LSOAs is used 
in Wales as in England, so most place 
data would be available here as well. 
Northern Ireland (Super Output Areas) 
and Scotland (Data Zones) also have 
similar geographic classifications to 
England and Wales, however there 
are likely to be differences in terms of 
the data that is available. UPRNs are 
provided by Ordnance Survey for the 
whole of the UK, so property type can 
be assessed, however the EPC data 
used in the methodology is limited to 
England and Wales.

National Risk Methodology for UK FRS: Domestic Dwelling Fires  2. Key Findings and Recommendations
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In completing this methodology, a range of national 
analysis and modelling was undertaken. While 
some of this directly influenced the approach that 
has been developed, other areas were not taken 
forward as part of the LSOA or UPRN models.

This section includes:

•   Analysis on the number and profile 
of dwelling fires in IRS

•   More detail on the modelling process 
for likelihood and consequence

•   Further analysis of likelihood and 
consequence at property level

3   National Analysis 
and Background

National Risk Methodology for UK FRS: Domestic Dwelling Fires 
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3.1   A data analysis process of the IRS data 
was conducted to identify what should be 
included in the modelling. The analysis 
of IRS incidents included the following:

•   The number of dwelling fires by year, 
type and location (FRS) to verify data 
completeness

•   Various summaries of incidents 
according to potential measures 
of consequence, for example, the 
proportion of dwelling fires by building 
type that involved an injury

•   High-level analysis of other incident 
types to inform decisions on which 
events to evaluate

3.2   The IRS data for England contained 
records for 181,708 dwelling fires during 
the six-year data sample (1 April 2014 
to 31 March 2020), an average of 83 
incidents per day.

3.3   On most days, there are between 70 and 
100 incidents nationally. There is some 
evidence of small peaks in winter months, 
but this is not significant. The three dates 
with the highest number of dwelling fires 

(approximately 140 incidents) all fell on 
25 December (Christmas Day in 2014, 
2019 and 2020 – see Appendix B1a).

3.4   The average daily number of dwelling 
fires in England decreased during the six-
year sample from 86 in FY1415 to 78 in 
FY1920. This trend is consistent across 
most FRSs, however there is greater 
variability in FRSs with lower incident 
volumes (see Appendix B1b).

3.5   There is a wealth of further information in 
IRS that can be analysed to understand 
patterns and trends in dwelling fires 
across England, for example, by property 
type (as defined in IRS), occupancy and 
fire start location (see Appendix B1c).

Modelling Process
Likelihood
3.6   In relation to the potential influencing 

factors, over 500 data fields (see 
selection in Appendix A2) were collected 
at LSOA level from the various sources. 
It was necessary to select only the most 
appropriate information to take forward 

into the modelling process. We analysed 
the potential fields in terms of their 
distribution of values and similarity to 
other fields, discarding fields that were:

•   Too similar to other fields (for example, 
census data on numbers of females/
males in full- time employment when 
more up-to-date data is available for 
all adults in full-time employment)

•   Intrinsically not relevant to the 
likelihood or consequence of dwelling 
fires (for example, percentage 
of adults employed in sales)

•   Heavily skewed in their distribution (for 
example, the proportion of households 
with four or more cars/vans is very close 
to 0% in every LSOA in England)

3.7   Through this process, we identified 
98 factors to assess in the modelling 
stages. We used Random Forest 
Modelling and statistical analysis to 
identify which factors are good indicators 
for the likelihood of dwelling fires.

Dwelling Fire Analysis
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3.8   Random Forest Models (see Figure 2-4) 
calculate a score by comparing historical 
incident demand and locations (ie, the 
number of dwelling fires by LSOA) with 
many different combinations of base 
data variables. The output was a long  
list of ranked factors that contribute to  
the likelihood of dwelling fires by LSOA 
(see Appendix B2a).

3.9   To produce the most accurate model for 
predicting dwelling fire likelihood, all these 
factors would be used in combination to 
give an overall score for each LSOA. In 
practice, this is a complex and arduous 
process, which requires sophisticated 
statistical modelling expertise. To deliver 
something that was manageable and 
appropriate for all FRSs, we have 
refined the list of fields using regression 
modelling and developed a suitable 
approach to weighting the various factors. 
This results in some changes to the 
order and weightings of factors – the final 
recommended sets are based on taking 
an appropriate subset of fields that 
gives the best predictor of risk without 
requiring hundreds of data points.

Consequence
3.10   For consequence modelling, we started 

with the reduced set of 98 factors and 
then used the random forest model to 
evaluate their importance on life and 
property consequence separately and 
combined. While the modelling for 
likelihood looked at factors by LSOA/
UPRN that underpin higher numbers of 
incidents, the modelling of consequence 
started with every dwelling fire in the 
IRS data and then compared the factors 
that were present with the consequence 
of the fire.

3.11   As with likelihood, the output was a 
long list of ranked factors that contribute 
to the consequence of dwelling fires 
by LSOA (see Appendix B2b).
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Analysis at Property Level
Likelihood
3.12   Using data from OS and EPCs, we 

analysed the frequency at which 
dwelling fires occur according to 
different types of property and many 
other characteristics. Some of the key 
factors that underpin likelihood include 
the property’s tenure, age of building 
and its energy performance rating.

3.13   Based on this analysis (see Appendix 
B3), the following observations can be 
made on the likelihood of dwelling fires:

•   The rates of fires in socially rented 
properties are nearly triple the rates 
in owner- occupied properties and 
nearly double the rates in privately 
rented properties

•   In terms of fires per 1,000 properties, 
sheltered accommodation and HMOs 
are significantly more likely to have 
a dwelling fire than other dwelling 
categories

•   The rates of fires in flats are more than 
double the rates in detached properties

•   Properties built after 1996 are much 
less likely to have fires than properties 
built before 1983. Generally, rates 
of fires increase with the age of 
the property

•   Properties with the highest energy 
ratings (A or B) are less likely to have 
fires than other properties. Those with 
the lowest rating (G) are more likely 
to have fires, however this finding 
is not statistically significant

3.14   In addition to analysing these factors in 
isolation, we considered the frequency 
of dwelling fires in properties where 
these factors overlap (see Appendix 
B4). For some combinations, there 
are insufficient numbers to draw valid 
conclusions, however some of the 
key points to note include:

•   In all property types, the frequency of 
fires is related to the tenure, with the 
highest rates in socially rented and 
the lowest rates in owner-occupied 
(privately rented rates fall in between).

•   A socially rented flat is four times more 
likely to have a dwelling fire than an 
owner-occupied detached property.

•   Conversely, a socially rented house 
(detached, semi-detached or terraced) 
is twice as likely to have a dwelling fire 
than an owner-occupied flat.

•   Combining energy rating and property 
type provides more insight than energy 
ratings on its own. For detached, semi-
detached and terraced properties, the 
rate of fire typically increases as the 
energy rating deteriorates (moving 
from A to G). For flats, while the higher 
energy rating properties (A and B) are 
less likely to have fires, there is little 
to distinguish the other categories.

•   For all property types, it is generally true 
that older properties are more likely to 
have fires, however this relationship is 
of less importance than other factors.
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Consequence
3.15   The national analysis of consequence 

focused on identifying the factors 
associated with high, medium or low 
consequence dwelling fires, with this 
categorisation having been developed 
by NFCC in consultation with FRSs 
(see Figure 2-2). This was repeated 
for consequence on life and on 
property at UPRN level.

3.16   We analysed the number of dwelling 
fires by property category and their 
resulting consequence on life and 
property (see Appendix B5). Some 
of the key findings are as follows:

•   Tenure and property type influence 
life consequence in a similar way 
to likelihood, however the relationships 
are much weaker.

•   Dwelling fires in older properties and 
those with poor energy performance 
ratings are more likely to have a high 
property consequence.

•   For some factors, there can be a 
dichotomy between the effect on life and 
property consequence; for example, 
dwelling fires in flats are more likely to 
have a higher consequence on life but a 
lower consequence on property (when 
compared to other property types).

Cause
3.17   It is not possible to include cause of 

fire in the likelihood or consequence 
modelling because we do not know the 
underlying profile of where/when these 
exist. We only know where this takes 
place when it is captured in IRS as the 
cause, not, for example, all buildings 
with naked flames.

3.18   We have analysed the IRS field for 
cause of incident against the resulting 
categories for life and property 
consequence for dwelling fires 
(see Appendix B6). Some of the 
key findings are as follows:

•   12.9% of smoking related fires have 
a high consequence on life, which is 
double the average for dwelling fires

•   Fires caused by matches and candles, 
naked flames or fuel/chemicals also 
have a higher consequence on life

•   Some of the causes associated with 
a lower impact on life consequence 
include electrics (lighting/supply), 
fireworks and other domestic appliances

•   Cooking appliances are the most 
common cause (45% of fires), however 
only 2.6% of these have a high property 
consequence

•   Some of the causes of higher property 
consequence include naked flame, 
industrial equipment and spread 
from secondary fire
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Figure 4-1:  Using Data to Determine Likelihood, Consequence and Risk

28
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All FRSs should have the analytical capability to follow 
the process in this section to define risk at LSOA level.

The step-by-step process brings together national modelling 
on the likelihood and life consequence of dwelling fires to 
develop a ranking of all LSOAs in an FRS, which can then 
form a local categorisation of risk. This is underpinned 
by place data at LSOA level.

Once the assessment by LSOA is complete, some FRSs 
may opt to enhance this by including additional data at 
UPRN level, which relates to likelihood and property 
consequence for individual addresses. This should 
help with targeting prevention activities in the local area 
without requiring the full creation of a UPRN model.

4   Approach 1: 
LSOA Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires 
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4.1   LSOAs are a geographic hierarchy 
designed to improve the reporting of 
small area statistics in England; there 
are 32,844 across the country, with an 
average population of 1,700 in each 
LSOA. There are many data sources 
(including many census statistics) 
that are available at their most  
granular level by LSOA.

4.2   Many FRSs already use LSOAs in 
mapping incident demand or reporting 
response times, so this model is 
designed to be accessible to all FRSs.

4.3   The LSOA model enables an FRS 
to evaluate the following for all LSOAs 
in its service area:

(a)   Likelihood of dwelling fires, based 
on place data

(b)   The consequence of dwelling 
fires on life

(c)   The risk of dwelling fires by LSOA 
(likelihood x life consequence)

4.4   It does not capture information relating 
to likelihood by building type or the 
consequence on property; these can 
only be assessed by including more 
granular data (for example, by address 
point – see Option 2 below).

4.5   The information in this section and 
accompanying appendices provides 
the user with a framework as to how 
to calculate risk at LSOA level within 
any FRS in England. This framework is 
built upon the concept of determining 
likelihood and life consequence by LSOA 
and then combining these to calculate 
risk (as summarised in Figure 4-1).

4.6   The methodology is a recommendation, 
and we recognise that there might be 
opportunities for improvement when 
conducting the processes at local level; 
these are highlighted where appropriate.

Introduction
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Figure 4-2: LSOA Model

Potential feedback: 
adjust weightings if appropriate

31
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4.7    In general, most FRSs have somewhere 
between 500 and 1,000 LSOAs in their 
local area. However, there are more in 
the more populous metropolitan services, 
with the highest number 
being 4,835 in London. This means 
that the data could be maintained in 
Microsoft Excel or another spreadsheet 
tool, although a dedicated database 
package (such as SQL Server) might 
be more suitable, depending on the 
user’s experience.

4.8     In order to produce maps of risk by 
LSOA, an FRS will need access to a 
GIS package and basic geographic data.

Likelihood
4.9     By completing the steps in this 

sub-section (see Figure 4-2 and 
accompanying examples), the user 
will be able to map the likelihood of 
dwelling fires across their FRS.

4.10  The data presented in this example 
is real LSOA data, however it has been 
anonymised from a random selection 

of FRSs. The values should therefore be 
representative of what an individual FRS 
will find when completing the analysis.

Building the Database
4.11   Step 1 is to build a local database 

of all LSOAs in the service area and 
populate this with the following data:

•   LSOA name and LSOA code 
(to use as the data identifier)

•   Background data on the LSOA 
(for example, higher-level geographies 
so that an FRS can filter outcomes 
for planning purposes)

•   Recommended factors that are aligned 
to likelihood of dwelling fires (based 
on the national analysis)

•   Additional factors that an FRS 
wishes to assess

•   The number of dwelling fires that have 
occurred in the LSOA in the past five 
years (as a minimum sample period) 
– this will be used to test the model’s 
predictions at FRS level

4.12  In the national analysis of the likelihood 
of dwelling fires by LSOA, we assessed 
hundreds of potential factors from a 
range of data sources (see Appendix 
A2b). The objective was to define a 
set of factors that, when combined 
in a suitable manner, provided the best 
prediction of likelihood. We recommend 
that this shortlist of 12 factors (see Table 
4-1 and Appendix C1a) forms the basis 
for the LSOA likelihood model.

4.13   Some of the factors are positively 
correlated with likelihood (ie, a higher 
value indicates a higher likelihood), 
however others have a negative 
relationship (ie, a lower value indicates 
a higher likelihood). For example:

•   Positive: Probability of Living in a Flat 
– LSOAs with a higher percentage of 
people who live in flats are likely to 
have a higher number of dwelling fires

•   Negative: Probability of Ownership/
Shared Ownership – where home 
ownership is higher, this tends to 
indicate a lower number of dwelling fires

Format
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4.14   All the ranking-based factors from the 
IMD have a negative relationship, as 
the most deprived LSOA in England 
would be ranked 1st and the least 
deprived ranked 32,844th (and LSOAs 
with more deprivation typically have a 
higher number of dwelling fires). Setting 
the positive/negative relationship for 
some of the potential factors needs 
to be undertaken with caution as the 
descriptions can be counter-intuitive 
(see Table 4-1 and Appendix C1a).

4.15   Through this process we identified 
a ranked list of all factors that gave 
the best prediction of dwelling fire 
occurrence by LSOA (see Section 5). 
This provides a long list of factors that 
FRSs may wish to consider in addition 
to the recommended set. We recognise 
that there will be other data available 
locally that an FRS wishes to use in 
addition to this list.

4.16   The database of LSOAs should have 
one column for each factor that will 
be included to determine likelihood 
(as shown in Step 1).

Table 4-1: Key Factors for LSOA Likelihood Model
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Step 1 (Likelihood): Collate Raw Data by LSOA
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Creating Relative Values
4.17   Step 2 involves converting the raw 

data into a relative value and adjusting 
this so that all factors are scored from 
0 (low) to 10 (high) for each LSOA 
in an FRS.

4.18   If LSOA data is held in Excel, converting 
the raw data into a relative value can 
be achieved using the PercentRank 
formula. For factors with a negative 
relationship with likelihood, this will need 
to be calculated as 1-PercentRank. 
In both cases, this will need to be 
multiplied by 10 to give a score ranging 
from 0 to 10 across the LSOAs.

4.19   One effect of this step is that it will 
create a relative value locally for each 
LSOA for each factor. For example, if 
the national average was 40% (with 
a range between 20% and 70%) for a 
particular factor, all LSOAs in an FRS 
could be distributed between 50% 
and 60%. Applying a relative value 
will distribute values between 0 and 
10 to highlight local differences and 
enable an easily understood output.

4.20   The outcome from this step is a 
separate table with a value between 
0 and 10 for each factor that an FRS 
includes in the likelihood assessment 
(as shown in Step 2).
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LSOA Likelihood Model
Step 2 (Likelihood): Creating Relative Values
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Weighting the Data
4.21   Step 3 is to multiply the relative value by 

the assigned weighting for each factor.

4.22   For the 12 recommended factors, our 
national analysis has found the most 
appropriate weighting to apply to each 
factor in order to determine an overall 
score for the LSOA that relates most 
closely to historic incident numbers (see 
Table 4-1 and Appendix C1a). There 
will be some degree of local variation, 
so these can be adjusted by an FRS 
as required. This will be necessary 
if additional factors are included in 
the database.

4.23   A simple calculation of the relative value 
multiplied by the appropriate weighting 
will provide a weighted score by factor 
for each LSOA. For example, if the 
relative value for IMD Employment 
Ranking is 7 and this is given a 6% 
weighting, the weighted score will be 
0.42. The scores will all still be between 
0 and 10, however these will now be 
closer to 0 (as shown in Step 3). For this 
step to be fully effective,the weightings 
must sum to 100% (as is the case in 
the recommended set of factors).
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LSOA Likelihood Model
Step 3 (Likelihood): Weighting the Data
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Defining Categories
4.24   Step 4 involves determining an overall 

score for each LSOA and then setting 
a category (very high to very low) for 
the likelihood.

4.25   With all data having been standardised 
and weighted in the preceding steps, 
calculating an overall score simply 
requires the addition of all factors for 
each LSOA. This will give an overall 
score of between 0 and 10, where 
a higher score indicates a higher 
likelihood of dwelling fire (as shown 
in Step 4).

4.26   From this position, it is then possible 
to rank every LSOA from 1 (highest 
likelihood) to X (lowest likelihood), 
where X equals the number of LSOAs 
in an FRS area. A percentile rank 
can also be defined (ie, the highest 
likelihood LSOAs are in the 1st 
percentile, the lowest likelihood 
LSOAs are in the 100th percentile).

4.27   With each LSOA given an overall score 
and rank, a likelihood category can 
then be applied. This will group LSOAs 
according to proportions that can be 
set by an FRS. Based on the national 
analysis, we recommend that LSOAs 
are categorised for likelihood as follows:

•   Very High = Top 5% of LSOAs 
(1st to 5th percentile)

•   High = Next 10% of LSOAs 
(6th to 15th percentile)

•   Medium = Next 25% of LSOAs 
(16th to 40th percentile)

•   Low = Next 40% of LSOAs 
(41st to 80th percentile)

•   Very Low = Bottom 20% of LSOAs 
(81st to 100th percentile)

4.28  These proportions are designed so that it 
is easy to identify LSOAs with likelihood 
scores that stand out across an 
individual FRS. Because they have been 
defined nationally, there might be some 
need to adjust locally. In any case, the 
rank within an FRS will provide guidance 
when it comes to more local targeting.

4.29  An FRS can consider applying options 
for having more or fewer categories; for 
example, a three-level high/medium/low 
categorisation or breaking down LSOAs 
by decile (ie, ten equal groups). The 
same general concepts apply, and the 
same tests outlined below should still 
be undertaken.
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LSOA Likelihood Model
Step 4 (Likelihood): Calculating Scores and Categories
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Evaluating the Model
4.30   Once these steps have been completed 

successfully, an FRS should evaluate 
the outcomes in Step 5. If required, 
they can then return to Steps 3 and 4 
to adjust the weightings and category 
proportions.

4.31   There are two main approaches 
to evaluating the model:

•   Summarise data by category 
(data checks)

•   Map the categories to perform 
a visual verification

4.32   A key metric to test in the data checks  
is the average number of dwelling 
fires that have occurred in each 
category. It should be the case that 
the average value is highest in the 
very high category and lowest in 
the very low category, with distinct 
differences between each category 
(see Step 5 opposite).

4.33   By mapping the category by LSOA, 
an FRS should be able to perform a 
visual check of the likelihood score. 
 

This should align to anecdotal and 
analytical evidence of where incidents 
typically occur in their service area.

4.34   It is important to note that this will not 
be a perfect relationship, especially on 
an individual LSOA basis, for three 
main reasons:

•   There is information that cannot possibly 
be captured within the model, for 
example, individual people or buildings 
that have particular features leading 
to a higher likelihood of fire

•   The model is using data, weightings 
and proportions from national analysis, 
and there will be some differences 
locally. In addition, some of the data, 
particularly that from the census, is 
several years old, so there is a small 
issue around currency

•   For most FRSs, with five years of 
historical dwelling fire data, there 
is still a relatively small number of 
incidents and therefore variation in 
where these occur year-on-year

4.35   The objective has been to identify the 
factors that are associated with the 
likelihood of incidents. By following the 
process set out here an FRS should 
build a likelihood profile that is robust 
given any variation that does occur.

4.36   If there is a need to adjust the model, 
then return to Step 3 to adjust 
weightings and/or Step 4 to adjust 
the proportions of LSOAs within each 
category. The influencing factors are 
based on the national analysis, so 
there is evidence that each of these 
are linked to likelihood, however we 
recognise that there is local variation. 
If the FRS opts to change the 
weightings, we recommend that each 
factor is still included and the weighting 
is maintained between 50% and 150% 
of the original value (for example, the 
weighting for IMD employment ranking 
(8.1%) should remain between 4.05% 
and 12.15%). The exception would be if 
the FRS chooses to include additional 
factors that are similar to recommended 
data sources. In any case, the total 
weighting should still sum to 100%.
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LSOA Likelihood Model
Step 5 (Likelihood): Evaluating the Model

Map of LSOA Likeliehood
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4.37  NFCC defined ‘high’, ‘medium’ 
and ‘low’ consequence for life 
and property. For life consequence, 
this is based on whether the 
incident involved a fatality or injury 
(see Figure 2-2). It is not possible 
to directly attribute property 
consequence at the LSOA level, 
so only life consequence 
is used in this scoring.

4.38  The general process for identifying 
life consequence by LSOA is very 
similar to that for likelihood, whereby 
Steps 6 to 10 mirror Steps 1 to 5 
(see Figure 4-2 and accompanying 
examples). By completing the steps 
in this sub-section, the user will be 
able to map the life consequence 
of dwelling fires across their FRS.

4.39  The data presented in this example 
is real LSOA data, however it has 
been anonymised from a random 
selection of FRSs. The values 
should therefore be representative 
of what an individual FRS will find 
when completing the analysis.

LSOA Likelihood Model
Step 6 (Life Consequence): Collate Raw Data by LSOA

Life Consequence
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Building the Database
4.40   Step 6 begins with adding more data to 

the LSOA database – the recommended 
factors for life consequence based on 
our national analysis.

4.41   In the national analysis of life 
consequence of dwelling fires, we 
assessed hundreds of potential factors 
from a range of data sources. While 
the national analysis for likelihood 
looked for the factors by LSOA that 
underpin higher numbers of incidents, 
the analysis of life consequence started 
with every dwelling fire in the national 
IRS data and then compared the factors 
that were present with the consequence 
of the fire. This is a subtle but important 
difference; grouping the data in this 
way means that the relationships are 
stronger than when evaluating the 
data in an individual FRS.

4.42   Our national analysis identified a 
shortlist of eight factors that, when 
combined in a suitable manner, provide 
the best prediction of life consequence  

(see Table 4-2 and Appendix C1b). Although 
other factors could be  applied by an FRS, 
we do not recommend adjusting this.

 
Table 4-2: Key Factors for LSOA Life Consequence Model
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4.43   Some of the factors are positively 
correlated with life consequence (ie, 
a higher value indicates a higher life 
consequence), however others have 
a negative relationship (ie, a lower value 
indicates a higher life consequence). 
For example:

•   Positive: Probability of Individual being 
in Very Bad Health – Dwelling fires 
that occur in LSOAs with a higher 
percentage of people who are in very 
bad health are likely to have a greater 
consequence on life

•   Negative: Probability of Individual 
Working Full-time – Dwelling fires 
that occur in LSOAs where full-time 
working is higher are likely to have 
a lesser consequence on life

Setting Up and Evaluating the Model
4.44   Step 7 for life consequence is an exact 

replica of Step 2 for likelihood, whereby 
the raw data is converted into a relative 
value and adjusted so that all factors 
are scored from 0 (low) to 10 (high) 
for each LSOA in an FRS.

4.45   Similarly, Step 8 replicates Step 3 
and involves multiplying the relative 
value by the assigned weighting for 
each factor. In contrast to likelihood, 
we do not advise any changes to 
the recommended weightings for life 
consequence in the LSOA model.

4.46   In Step 9, the weighted values can be 
combined to give an overall score for life 
consequence for each LSOA. As with 
Step 4, the ranking and percentile for 
the LSOA should also be calculated.

4.47   It is recommended that the categories 
applied to LSOAs for life consequence 
use the same number of groupings 
and same proportions as for likelihood.

4.48   In reviewing the life consequence 
model in Step 10, it will be of interest 
to compare the resulting map to 
the position for likelihood.

4.49   In many FRSs the two maps will 
be similar because the factors that 
underpin the likelihood of a dwelling 
fire are similar in nature to those that 
determine the consequence 
of a dwelling fire on life. For example, 
more fires occur in areas of higher 
unemployment, and the national 
analysis also indicated that this factor 
is related to the fire being more likely 
to result in a high consequence on life.
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LSOA Likelihood Model
Step 7 (Life Consequence): Creating Relative Values
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LSOA Likelihood Model
Step 8 (Life Consequence): Weighting the Data



48

LSOA Likelihood Model
Step 9 (Life Consequence): Calculating Scores and Categories

National Risk Methodology for UK FRS: Domestic Dwelling Fires   4. Approach 1: LSOA Model
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LSOA Likelihood Model
Step 10 (Life Consequence): Evaluating the Model

Map of LSOA Likeliehood
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4.50   Once the model has been set up for 
likelihood and life consequence, 
these factors can be combined to 
produce a value for risk by LSOA.

4.51   Step 11 (opposite) involves the 
following processes, which apply the 
same general approach as used in 
the separate models for likelihood 
and life consequence:

(a)   Multiplying the overall score for 
likelihood (as calculated in Step 4) 
by the overall score for life consequence 
(from Step 9) to produce a combined 
value (between 0 and 100) for 
each LSOA

(b)   Calculating the rank and percentile 
for each LSOA

(c)   Applying a category to the 
combined values in each LSOA. It is 
recommended, but not essential, that 
these follow the same proportions as 
set in Step 4

(d)   Mapping the resulting categories to 
show this definition of risk in an FRS

4.52   By completing Steps 1 to 11 an FRS 
will have an assessment of likelihood, 
life consequence and therefore risk 
by LSOA. If the individual categories 
and maps for likelihood and life 
consequence are similar, then the 
combined risk map will also look alike.

4.53   The outputs (a map of LSOAs by risk 
category and a ranked list of all LSOAs 
by risk) should provide an FRS with 
information that enhances its ability 
to target prevention, protection 
and response.

Risk (Combining Likelihood and Consequence)
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LSOA Likelihood Model
Step 11: Combine Likelihood and Life Consequence
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Figure 4-3: Enhancing the LSOA Model with Property Data See Section 4.61

52
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4.54   The outputs from Steps 1 to 11 can form 
the basis for defining risk in an FRS at 
LSOA level. From our national analysis 
of dwelling fires, we observed how 
incorporating data from a more granular 
level can improve the ability to predict 
numbers of dwelling fires.

4.55   We recognise that not every FRS is 
familiar with processing data at UPRN 
level. While it therefore might not be 
feasible to follow this methodology 
in full (see Section 4), an FRS can 
enhance the LSOA model with key 
information from our national 
modelling at property level.

4.56   This should prove particularly helpful 
from a prevention perspective. The 
LSOA model will indicate which areas of 
an FRS are of low to high risk; however, 
in terms of targeting home fire safety 
visits (or similar), it is important to 
understand where the riskiest buildings 
are within these. On average, there are 
approximately 400 residential properties 
in each LSOA, so knowing more about 
each property should prove helpful 
in determining where a crew might 
proactively conduct prevention activities.

4.57   Using data from Ordnance Survey 
and EPCs, we analysed the frequency 
at which dwelling fires occur according 
to different types of property and many 
other characteristics. Some of the key 
findings are as follows (see Section 5 
more for more detail)::

•    Socially rented properties are the 
most likely to have dwelling fires

•   The rates of fires in flats are more than 
double the rates in detached properties

•   The age of the property and its energy 
rating are both influencing factors, 
although not as strong as tenure 
and property type

Enhancing the LSOA Model with Property Data
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4.58   To incorporate property data, an FRS 
will need a database of all residential 
addresses in its service area. This can 
be acquired through the local gazetteer 
or OS and must include UPRN to assign 
data to each property.

4.59   There are two principal data sources 
from which to populate a database 
of all UPRNs in an FRS:

•   Ordnance Survey data on property types

•    EPC data on energy performance, 
tenure and other characteristics

4.60   EPC data is not complete, as it may 
only include properties that have been 
bought, sold or leased since 2008, since 
EPCs became required by law England 
and Wales. It is important to note that 
EPC data does not currently include 
UPRN, so address matching is required.

4.61   Unlike the full UPRN model (see Section 
5), the objective here is to collate key 
data that can provide a snapshot of how 
risky properties are in relation to others 
within the same LSOA. To that end, only 
a small number of fields are required 
for each UPRN in the database (see 
Figure 4-3), accompanied by the 
LSOA in which the UPRN is located.

4.62   The properties can be mapped as an 
overlay to the LSOA risk model. This 
should highlight the riskiest properties 
in the riskiest areas, but also provide 
helpful information at more local level. 
Not every station area will have very 
high risk LSOAs so, when planning 
prevention activities, it might be best 
to target the highest risk properties 
in a medium risk LSOA.
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Figure 5-1: Using Data to Determine Likelihood, Consequence and Risk
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See Section 5.5
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5   Approach 2: 
UPRN Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires 
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Many UK FRSs either have, or are working towards 
acquiring, the analytical capability to follow the process 
in this section to define risk at UPRN level.

The step-by-step process brings together national 
analysis on the likelihood and consequence of dwelling 
fires to develop a ranking of all UPRNs in an FRS, 
which can then form a local categorisation of risk. 
This is underpinned by place data at LSOA level and 
property data at UPRN level.

Once the assessment by UPRN is complete, some 
FRSs may opt to enhance this by including additional 
data at UPRN level, which relates to people data for 
individual addresses and may help with targeting 
prevention activities in the local area.
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5.1   The UPRN is the unique identifier for 
every addressable location in Great 
Britain. UPRNs are openly available and 
royalty-free for use on Open Government 
Licence (OGL) terms from OS; there are 
approximately 25,466,000 residential 
UPRNs in England.

5.2   Open-source data is limited at UPRN 
level, however OS and EPC data do 
provide useful information about property 
types and attributes of buildings. With 
no freely available data on people 
(at household or individual level), it is 
necessary to supplement the UPRN 
model with data from a higher geographic 
level; this is deemed to be by LSOA.

5.3    LSOAs are a geographic hierarchy 
designed to improve the reporting of 
small area statistics in England; there 
are 32,844 across the country, with an 
average population of 1,700 in each 
LSOA. There are many data sources 
(including many census statistics)  
that are available at their most 
granular level by LSOA.

5.4   The UPRN model enables FRSs to 
evaluate the following for all addresses 
in its service area:

(a)   Likelihood of dwelling fires, based 
on place and property data

(b)   The consequence of dwelling fires 
on life and property

(c)   The risk of dwelling fires by UPRN 
(likelihood x consequence)

5.5   The information in this section and 
accompanying appendices provides 
the user with a framework as to how 
to calculate risk at UPRN level within 
any FRS in England. This framework is 
built upon the concept of determining 
likelihood and consequence by UPRN 
and then combining these to calculate 
risk (as summarised in Figure 5-1).

5.6   The methodology is a recommendation, 
and we recognise that there might be 
opportunities for improvement when 
conducting the processes at a local level; 
these are highlighted where appropriate.

Introduction

National Risk Methodology for UK FRS: Domestic Dwelling Fires 5. Approach 2: UPRN Model
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Figure 5-2: UPRN Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model

Potential feedback: 
adjust weightings if appropriate

See Section 5.9

58
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5.7    In general, most FRSs have somewhere 
between 300,000 and 700,000 UPRNs 
in their local area. However, there are 
more in the more populous metropolitan 
services; there are over 3,800,000 
UPRNs in London. This means that 
the data should be maintained using a 
dedicated database package such as 
SQL Server (for smaller FRSs, it would 
be possible to store the data in Microsoft 
Excel, but this is not recommended).

5.8    In order to produce maps of risk 
by LSOA and UPRN, an FRS will 
need access to a GIS package 
and basic geographic data.

5.9    By completing the steps in this 
sub-section (see Figure 5-2 and 
accompanying examples), the user 
will be able to evaluate the likelihood 
of dwelling fires across their FRS.

5.10  The data presented in this example 
is real LSOA data, however it has 
been anonymised from a random 
selection of FRSs. For UPRN data, we 
have selected an appropriate range 
of values to demonstrate the model 
process. The values should therefore be 
representative of what an individual FRS 
will find when completing the analysis.

Format

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model

Likelihood
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UPRN Likelihood Model
Step 1a (Likelihood): Collate Raw Data by UPRN
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Building the Database
5.11   Step 1 is to build a local database 

with separate tables for all UPRNs 
and all LSOAs in the service area.

5.12   The UPRN table (Step 1a) should 
be populated with the following data:

•   UPRN (to use as the data identifier) 
and the street address

•   Background data on the UPRN (for 
example, higher-level geographies 
so that an FRS can filter outcomes 
for planning purposes)

•   Recommended data fields at the UPRN 
level that are aligned to likelihood of 
dwelling fires at UPRN level (based 
on our national analysis, for example, 
the age of the property)

•   Additional factors that an FRS wishes 
to assess at UPRN level (potentially 
including people data if available)

•   LSOA code in which the UPRN 
is located

•   A flag to indicate if that UPRN has 
had a dwelling fire in the past five 
years (as a minimum sample period)

5.13   Not all FRSs report UPRNs for incident 
locations in their data upload to IRS, 
however we would recommend that 
UPRN should become a mandatory 
IRS field for all incidents that occur 
in buildings. This would allow for 
automatic linkage of incidents with 
data on buildings, without the need 
for geocoding on the street address 
which is not as accurate.

5.14   EPC data is not complete, as it may 
only include properties that have been 
bought, sold or leased since 2008, since 
EPCs became required by law England 
and Wales. When EPC data is missing 
for a property, we recommend that the 
average value for all other UPRNs in 
that LSOA is applied to the property 
in question.

5.15   It is important to note that EPC data 
does not currently include UPRN, so 
address matching is required. NFCC/
ORH matched the data by geocoding 
the addresses against Ordnance Survey 
data; this provided a data match for 
98.6% of properties and was therefore  

 
acceptable for examining national 
relationships. We recognise that this 
process is potentially challenging for 
FRS, however, since the completion 
of the analysis in this project, a new 
process has been approved to include 
UPRNs in EPC records, and this has 
been made available for retrospective 
inspections of properties (https://news.
opendatacommunities.org/energy-
performance-certificates-now-include-
uprn/).

5.16   For the UPRN categories, a score from 
between 0 and 10 will be assigned to 
the different values in each category 
in Step 3.

5.17   The LSOA table (Step 1b) should 
be populated with the following data:

•   LSOA name and LSOA code 
(to use as the data identifier)

•   Recommended place data fields that 
are aligned to likelihood of dwelling 
fires (based on our national analysis)

•   Additional factors that an FRS 
wishes to assess
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UPRN Likelihood Model
Step 1b (Likelihood): Collate Raw Data by LSOA

5.18   In the national analysis of the likelihood of 
dwelling fires, we assessed hundreds of 
potential factors from a range of data sources 
(see Appendix A2). The objective was to define 
a set of factors that, when combined in a 
suitable manner, provided the best prediction 
of likelihood. We recommend that this shortlist 
of 11 factors, some available at UPRN level 
and some by LSOA (see Table 5-1 overleaf 
and Appendix C2a), forms the basis for the 
UPRN likelihood model.

5.19   Some of the LSOA factors are positively 
correlated with likelihood (ie, a higher 
value indicates a higher likelihood), however 
others have a negative relationship (ie, a 
lower value indicates a higher likelihood). 
For example:

•   Positive: Probability of being Unemployed – 
LSOAs with a higher percentage of people 
who are unemployed are likely to have  
a higher number of dwelling fires

•   Negative: Probability of No Children in 
Household – where there are more households 
without children this tends to indicate a lower 
number of dwelling fires (ie, where there are 
more households with children indicated 
a higher number of fires)
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Table 5-1: Key Factors for UPRN Likelihood Model5.20   All the ranking-based factors from the 
IMD have a negative relationship, as 
the most deprived LSOA in England 
would be ranked 1st and the least 
deprived ranked 32,844th (and LSOAs 
with more deprivation typically have a 
higher number of dwelling fires). Setting 
the positive/negative relationship for 
some of the potential factors needs 
to be undertaken with caution as the 
descriptions can be counter-intuitive 
(see Table 5-1 and Appendix C2a).

5.21   We recognise that there will be other 
data available locally (at either UPRN 
or LSOA level) that an FRS wishes 
to use in addition to this list.

5.22   The data tables for UPRNs and 
LSOAs should have one column 
for each factor that will be included 
to determine likelihood (as shown 
in Step 1a and Step 1b).
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UPRN Likelihood Model
Step 2 (Likelihood): Creating Relative Values for LSOA Data Creating Relative Values for LSOA Data

5.23   Step 2 involves converting the raw LSOA 
data into a relative value and adjusting this 
so that all factors are scored from 0 (low)  
to 10 (high) for each LSOA in an FRS.

5.24   If LSOA data is held in Excel, converting 
the raw data into a relative value can be 
achieved using the PercentRank formula. 
For factors with a negative relationship with 
likelihood, this will need to be calculated as 
1-PercentRank. In both cases, this will need 
to be multiplied by 10 to give a score ranging 
from 0 to 10 across the LSOAs.

5.25   One effect of this step is that it will create a 
relative value locally for each LSOA for each 
factor. For example, if the national average 
was 40% (with a range between 20% and 
70%) for a particular factor, all LSOAs in an 
FRS could be distributed between 50% and 
60%. Applying a relative value will distribute 
values between 0 and 10 to highlight local 
differences and enable an easily 
understood output.

5.26   The outcome from this step is a separate 
table for LSOAs with a value between 0 and 
10 for each factor that an FRS includes in the 
likelihood assessment (as shown in Step 2).
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UPRN Likelihood Model
Step 3 (Likelihood): Update UPRN Data Fields
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Updating the UPRN Data Table
5.27   Step 3 involves updating the UPRN 

table with LSOA level data and 
assigning scores for UPRN level data.

5.28   For each UPRN we do not generally 
know information about the people living 
at the address, so it is necessary to 
assign expected values based on place 
data at LSOA level. For example, there 
is a relationship between unemployment 
and likelihood of dwelling fires at 
LSOA level, but we do not know this 
information at UPRN level. Taking this 
further, if unemployment in the LSOA is 
10%, then we are assuming that there 
is a 10% chance that residents in each 
UPRN in that LSOA are unemployed.

5.29   To capture this in the UPRN model, the 
values for the LSOA should be applied 
to all UPRNs in that LSOA. There are 
typically around 400 UPRNs in each 
LSOA, so these would all have the 
same value for any factor that is only 
available at LSOA level. FRSs should 
update the UPRN table with the 
appropriate relative values, using 
the LSOA Code as the lookup.

5.30   The UPRN data for the key factors are 
in categories from either the OS or EPC 
data. These need to be translated into a 
score from 0 to 10 to calculate likelihood 

by UPRN and we have provided 
suggested values for each category 
(see Table 5-2).

Table 5-2: Scoring UPRN Level Fields (0 = Low Likelihood, 10 = High Likelihood)



67

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model

Weighting the Data
5.31   Step 4 is to multiply the relative value 

(for LSOA fields) or score (for UPRN 
fields) by the assigned weighting for 
each factor.

5.32   For the recommended factors, our 
national analysis has found the most 
appropriate weighting to apply to each 
factor to determine an overall score for 
the UPRN that relates most closely to 
historic incident numbers (see Table 5-1 
and Appendix C2a). There will be some 
degree of local variation, so these can 
be adjusted by an FRS as required. 
This will be necessary if additional 
factors are included in the database.

5.33   A simple calculation of the relative value 
(for LSOA fields) or score (for UPRN 
fields) multiplied by the appropriate 
weighting will provide a weighted score 
by factor for each UPRN. For example, 
if the relative value for IMD Crime 
Ranking is 4.2 and this is given a 7.7% 
weighting, the weighted score will be 
0.32. The scores will all still be between 
0 and 10, however these will now be 
closer to 0 (as shown in Step 4). For this 
step to be fully effective, the weightings 
must sum to 100% (as is the case in the 
recommended set of factors).
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UPRN Likelihood Model
Step 4 (Likelihood): Weighting the Data
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Defining Categories
5.34   Step 5 involves determining an overall 

score for each UPRN and then setting 
a category (very high to very low) for 
the likelihood.

5.35   With all data having been standardised 
and weighted in the preceding steps, 
calculating an overall score simply 
requires the addition of all factors for 
each UPRN. This will give an overall 
score of between 0 and 10, where 
a higher score indicates a higher 
likelihood of dwelling fire (as shown 
in Step 5).

5.36   From this position, it is then possible 
to rank every UPRN from 1 (highest 
likelihood) to X (lowest likelihood), 
where X equals the number of UPRNs 
in an FRS area. There will be multiple 
UPRNs with the same overall score 
because of the application of LSOA 
data, so this will need to be taken 
account of in the ranking. A percentile 
rank can also be defined (ie, the 
highest likelihood UPRNs are in the 
1st percentile, the lowest likelihood 
UPRNs are in the 100th percentile).

5.37    With each UPRN given an overall score 
and rank, a likelihood category can 
then be applied. This will group UPRNs 
according to proportions that can be 
set by an FRS. Based on the national 
analysis, we recommend that UPRNs 
are categorised for likelihood as follows:

•   Very High = Top 5% of UPRNs 
(1st to 5th percentile)

•   High = Next 10% of UPRNs 
(6th to 15th percentile)

•   Medium = Next 25% of UPRNs 
(16th to 40th percentile)

•   Low = Next 40% of UPRNs 
(41st to 80th percentile)

•   Very Low = Bottom 20% of UPRNs 
(81st to 100th percentile)

5.38   These proportions are designed so that 
it is easy to identify the UPRNs which 
have likelihood scores that stand out 
across an individual FRS. Because  
hey have been set nationally, there 
might be some need to adjust locally. 
In any case, the rank within an FRS 
will provide guidance when it comes 
to more local targeting.

5.39   An FRS can consider applying options 
for having more or fewer categories; for 
example, a three-level high/medium/low 
categorisation or breaking down UPRNs 
by decile (ie, ten equal groups). The 
same general concepts apply, and 
the same tests outlined below 
should still be undertaken.

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model
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UPRN Likelihood Model
Step 5 (Likelihood): Defining Categories
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Evaluating the Model
5.40   Once these steps have been completed 

successfully, the FRS should evaluate 
the outcomes in Step 6. If required, the 
FRS can then return to Steps 4 and 5 
to adjust the weightings and category 
proportions.

5.41   There are two main approaches 
to evaluating the model:

•   Summarise data by category 
(data checks)

•   Map the modelled outputs  
to perform a visual verification

5.42   A key metric to test in the data checks 
is the average number of dwelling fires 
per 1,000 properties that have occurred 
in each category (an FRS can determine 
whether this is the most appropriate rate 
to measure). It should be the case that 
the average value is highest in the very 
high category and lowest in the very 
low category, with distinct differences 
between each category.

5.43   An additional test is to compare the 
percentage of households that had a 
dwelling fire against the ranked list of 
UPRNs by modelled likelihood. If an 
FRS visited each household in ranked 
order, what percentage of historical 
incidents would have been visited? This 
should be compared to an untargeted 
approach, whereby visiting 20% of all 
properties would mean visiting 20% of 
properties that had a dwelling fire; using 
the modelling approach should give a 
substantial boost to this measure (see 
example in Step 6).

5.44   To map likelihood, an FRS should export 
the modelled outputs by UPRN into a 
GIS package. This can then be used to 
display the locations of higher likelihood 
addresses across their service area.

5.45   By mapping the density of UPRN risk, 
an FRS should be able to perform a 
visual check of the likelihood score. 
This should align to anecdotal and 
analytical evidence of where incidents 
typically occur in their service area.
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5.46   In undertaking such checks on the 
model, the FRS should not expect to 
observe perfect relationships, for two 
main reasons:

•   The model is using data, weightings 
and proportions from national analysis, 
and there will be some differences 
locally. In addition, some of the data, 
particularly that from the census, is 
several years old, so there is a small 
issue around currency

•   For most FRSs, with five years of 
historical dwelling fire data, there is still 
a relatively small number of incidents 
and therefore variation in where these 
occur year-on-year

5.47   The objective has been to identify the 
factors associated with the likelihood 
of incidents. By following the process 
set out here, an FRS should build a 
likelihood profile that is robust given 
the variation that does occur.

5.48   If there is a need to adjust the model, 
then return to Step 4 to adjust 
weightings and/or Step 5 to adjust 
the proportions of UPRNs within each 
category. If the FRS opts to change the 
weightings, we recommend that each 
factor is still included and the weighting 
is maintained between 50% and 150% 
of the original value (for example, the 
weighting for IMD living environment 
ranking (10%) should remain between 
5% and 15%). The exception would be 
if the FRS chooses to include additional 
factors that are similar to recommended 
data sources. In any case, the total 
weighting should still sum to 100%.
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UPRN Likelihood Model
Step 6 (Likelihood): Evaluating the Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model

The model has ranked each UPRN from 
highest risk to lowest risk. This graph 
shows the difference in randomly targeting 
households versus using the ranked order. 
For example: if 20% of households were 
targeted randomly, that would equate 
to visiting 20% of the households that 
would have a dwelling fire.

However, by targeting visits to the 20% 
highest risk UPRNs, this would equate to 
40% of the households that would have 
a dwelling fire (by assessing historical 
incident locations).

Prioritising Properties to Visit
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5.49   NFCC defined consequence for life and 
property. For life consequence, this is 
based on whether the incident involved 
a fatality or injury, whereas for property 
consequence the focus is on the 
amount of fire spread (see Figure 2-2).

5.50   The general process for identifying 
consequence by UPRN is very similar 
to that for likelihood, whereby Steps 7 to 
12 mirror Steps 1 to 6 (see Figure 5-2). 
By completing the steps in this sub- 
section, the user will be able to map  
he consequence of dwelling fires 
across their FRS.

Building the Database
5.51   Step 7 begins with adding more data 

to the UPRN (Step 7a) and LSOA 
(Step 7b) tables – the recommended 
factors for consequence base on 
our national analysis.

5.52   In the national analysis life consequence 
of dwelling fires, we assessed hundreds 
of potential factors from a range of data 
sources. While the national analysis 
for likelihood looked for the factors that 
underpin higher numbers of incidents, 

the analysis of life consequence started 
with every dwelling fire in the national 
IRS data and then compared the factors 
that were present with the consequence 
of the fire. This is a subtle but important 
difference; grouping the data in this 
way means that the relationships are 
stronger than when evaluating the 
data in any individual FRS.

5.53   Our national analysis has identified 
a shortlist of 12 factors that, when 
combined in a 
suitable manner, 
provided the 
best prediction of 
consequence on life 
and/or property (see 
Tables 5-3 and 5-4 
for life and property 
consequence, and 
Appendices C2b 
and C2c). Although 
other factors could 
be applied by 
an FRS, we do 
not recommend 
adjusting this.

5.54   In theory, an FRS can determine 
whether to include life, property or 
combined consequence in its measure 
of risk, however, if all data is available, 
we would recommend the combined 
measure of consequence as this 
captures all implications of the fire.

Consequence
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Table 5-3: Key Factors for UPRN Life Consequence Model



75

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model

UPRN Consequence Model
Step 7a (Consequence): Collate Raw Data by UPRN
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UPRN Consequence Model
Step 7b (Consequence): Collate Raw Data by LSOA
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Table 5-4: Key Factors for UPRN Property Consequence Model
5.55   For the UPRN categories, a score 

from between 0 and 10 will be 
assigned to the different values 
in each category in Step 9.

5.56   Some of the LSOA factors are 
positively correlated with consequence 
(ie, a higher value indicates a higher 
life consequence), however others 
have a negative relationship (ie, a lower 
value indicates a higher consequence). 
For example:

•   Positive: Probability of Individual being 
in Very Bad Health – Dwelling fires 
that occur in LSOAs with a higher 
percentage of people who are in  
very bad health are likely to have 
a greater consequence on life

•   Negative: Probability of Individual 
Working Full-time – Dwelling fires 
that occur in LSOAs where full-time 
working is higher are likely to have 
a lesser consequence on life

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model
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Setting Up and Evaluating the Model
5.57   Step 8 for consequence is an exact 

replica of Step 2 for likelihood, whereby 
the raw LSOA data is converted into a 
relative value and adjusted so that all 
factors are scored from 0 (low) to 10 
(high) for each LSOA in an FRS.

5.58   Step 9 involves updating the UPRN 
table with LSOA level data and 
assigning scores for UPRN level data. 
The UPRN data for the key factors are 
in categories from either the OS or 
EPC data. These need to be translated 
into a score from 0 to 10 to calculate 
consequence for life and/or property 
by UPRN, and we have provided 
suggested values for each category 
(see Tables 5-5 and 5-6).

Table 5-5: Scoring UPRN Level Fields for Life Consequence 
(0 = Low Life Consequence, 10 = High Life Consequence)

5.59   Step 9a relates to the scores for life 
consequence (see Table 5-5). Higher 
scores are typically associated with 
flats, socially rented properties and 
those in poorer condition (based on 
EPC ratings).

5.60   Step 9b applies the scores for property 
consequence (see Table 5-6). Higher 
scores are typically associated with 
larger properties, which are older and/or 
in in poorer condition (based  
on EPC ratings).
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UPRN Consequence Model
Step 8 (Consequence): Creating Relative Values for LSOA Data
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UPRN Consequence Model
Step 9a (Consequence): Collate Raw Data by UPRN - Life Consequence
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UPRN Consequence Model
Step 9b (Consequence): Collate Raw Data by UPRN - Property Consequence
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5.61   Step 10 replicates Step 4 and involves 
multiplying the relative value by the 
assigned weighting for each factor. 
Depending on the approach chosen, 
an FRS will need to repeat this for life 
(Step 10a) and property (Step 10b) 
consequence. In contrast to likelihood, 
we do not advise any changes to 
the recommended weightings for 
consequence.

5.62   In Step 11, the weighted values can be 
combined to give an overall score for life 
and/or property consequence for each 
UPRN. If using both life and property, 
an average value should also be 
calculated. As with Step 5, the ranking 
and percentile for the UPRN should 
also be assigned.

5.63   It is recommended that the categories 
that are applied to UPRNs for 
consequence use the same number 
of groupings and same proportions 
as for likelihood.

5.64   In reviewing the life consequence 
model in Step 12, it will be of interest 
to compare the resulting map 
to the position for likelihood.

5.65   In many FRSs the two maps will be 
similar because the factors that underpin 
the likelihood of a dwelling fire are 
similar in nature to those that determine 
the consequence of a dwelling fire on 
life. For example, more fires occur in 
areas of higher unemployment and the 
national analysis also indicated that this 
factor is related to the fire being more 
likely to result in a high consequence  
on life.
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UPRN Consequence Model
Step 10a (Consequence): Weighting the Data - Life Consequence
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UPRN Consequence Model
Step 10b (Consequence): Weighting the Data - Property Consequence
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UPRN Consequence Model
Step 11 (Consequence): Defining Categories

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model
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UPRN Consequence Model
Step 12 (Consequence): Evaluating the Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires  5. Approach 2: UPRN Model
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5.66   Once the model has been set up for 
likelihood and consequence, these 
can be combined to produce a value 
for risk by UPRN.

5.67   Step 13 involves the following 
processes, which apply the same 
general approach as used in the 
separate models for likelihood 
and life consequence:

(a)   Multiplying the overall score for 
likelihood (as calculated in Step 5) by 
the overall score for life consequence 
(from Step 11) to produce a combined 
value (between 0 and 100) for each

(b)   Calculating the rank and percentile 
for each UPRN

(c)   Applying a category to the 
combined values in each UPRN. 
It is recommended, but not essential, 
that these follow the same proportions 
as set in Step 5

(d)   Mapping the resulting categories to 
show this definition of risk in an FRS

5.68   By completing Steps 1 to 13, an FRS 
will have an assessment of likelihood, 
consequence and therefore risk by 

UPRN. If the individual categories  
and maps for likelihood and 
consequence are similar, then the 
combined risk map will also look alike.

5.69   The outputs (a map of UPRNs/LSOAs 
by risk category and a ranked list of all 
UPRNs by risk) should provide an FRS 
with information that enhances its ability 
to target prevention, protection and 
response.

Enhancing the UPRN 
Model with People Data
5.70   At this stage the UPRN model 

(property data) has been combined 
with LSOA level information (place 
data) to give a rounded view of risk in 
an FRS and, therefore, how to target 
prevention activities. The missing 
element is people data, ie, known or 
expected characteristics of individuals 
or households for each address 
in the service area.

5.71   During the development of this 
methodology, no freely available 
data at national level was found to 
assess likelihood and/or consequence, 

but we recognise that this would 
enhance the model.

5.72   There is plenty of statistical and 
anecdotal evidence around the human 
factors that influence dwelling fires, 
however the challenge is finding the 
base data to include in the model. 
For example, smoking is a factor that 
may lead to higher likelihood and life/
property consequence, but we do 
not know the home addresses of 
all smokers to model this.

5.73   FRSs may have access to additional 
data at individual/household level 
through data sharing arrangements 
with local authorities or other partners. 
This could supplement the UPRN data 
in this process; for example, adding a 
data field to include whether there is a 
resident with alcohol/drug dependencies 
at the address and then adjusting the 
property score.

5.74   Lifestyle data at household level (such 
as the paid-for data available for 
MOSAIC or ACORN) could also be a 
contributory factor that FRSs look to 
include in a similar manner.

Risk (Combining Likelihood and Consequence)
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UPRN Model
Step 13: Combine Likelihood and Consequence
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NFCC/ORH
Primary Fire IRS Data

Primary Fire Incidents
FRS_INCIDENT_NO
PUB_INCIDENT_ID
territory_frs
AT_CALL_OVER_BORDER_FRS_INCIDENT_NO
AT_CALL_MOBILISE_INCIDENT_TYPE_DESCRIPTION
incident_type_t0102_d
property_type_detailed_d 
IS_DERELICT
CHIMNEY_FIRE
IS_PRIMARY_FIRE
UNIQUE_PROPERTY_REF_NO
XCoord
YCoord
ignition_to_discovery_d
discovery_to_call_d
HOW_DISCOVERED_DESCRIPTION
IS_PROPERTY_REGULATED
BUILDING_SAFETY_SYSTEM_COMPARTMENTATION_DESCRIPTION
ALARM_SYSTEM_PRESENT
battery_powered_c

Primary Fire Incidents
mains_powered_c
other_powered_c
alarm_system_operated_d
BUILDING_OCCUPIED_AT_TIME_OF_INCIDENT
BUILDING_NORMAL_OCCUPATION_STATUS_DESCRIPTION
CAUSE_MOTIVE_DESCRIPTION
fire_damage_extent_d
HAZMAT_MARKER
RTC_MARKER
RTC_EXTRICATIONS
STARTING_DELAY_DESCRIPTION
MAIN_CAUSE_DESCRIPTION
CAUSE_BY_DESCRIPTION
CAUSE_IGNITION_SOURCE_DESCRIPTION
CAUSE_ITEM_SPREAD_DESCRIPTION
CAUSE_RAPID_GROWTH_DESCRIPTION
CAUSE_SUBSTANCES_DANGEROUS_DESCRIPTION
fire_start_location_ild_d
DWELLING_OCCUPANCY_TYPE_DESCRIPTION
OTHER_HUMAN_FACTOR_DESCRIPTION
OTHER_HUMAN_FACTOR_SUSPECTED_UNDER_INFLUENCE
BUILDING_SPECIAL_CONSTRUCTION_DESCRIPTION

1 April 2014 to 31 March 2020
A1
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Primary Fire Incidents
HEAT_SMOKE_DAMAGE_ONLY_FLAG
FIRE_SIZE_ON_ARRIVAL_DESCRIPTION
DAMAGE_RESTRICTED_TO_DESCRIPTION
BUILDING_FIRE_DAMAGE_AREA_DESCRIPTION
BUILDING_TOTAL_DAMAGE_AREA_DESCRIPTION
BUILDING_ORIGIN_ROOM_SIZE_DESCRIPTION
BUILDING_ORIGIN_FLOOR_SIZE_DESCRIPTION
BUILDING_FLOORS_ABOVE_GROUND
BUILDING_FLOORS_BELOW_GROUND
BUILDING_FLOOR_ORIGIN
ABANDONED_FLAG
OUTDOOR_DAMAGE_AREA_LARGE_AREA_SIZE
EVACUATION_WITHOUT_ASSISTANCE
EVACUATION_WITH_ASSISTANCE
EVACUATION_FRS_ASSISTANCE_DESCRIPTION
TOC
NO_FR_FATALITIES
NO_ALL_FATALITIES
NO_CASUALTIES
NO_VICTIMS
NO_EVACUATIONS
VEHICLES_ATTENDING

Victims
FINANCIAL_YEAR
PUB_INCIDENT_ID
VICTIM_SEQ_NO
WAS_FIRE_RELATED
VICTIM_TYPE_DESCRIPTION
VICTIM_WAS_RESCUED_FLAG
INJURY_SEVERITY_CODE
INJURY_SEVERITY_DESCRIPTION
VICTIM_RESCUE_BY_CODE
VICTIM_RESCUE_BY_DESCRIPTION
VICTIM_AGE
VICTIM_ETHNICITY
VICTIM_GENDER

Primary Fires Response
FRS_INCIDENT_NO
PUB_INCIDENT_ID
VEHICLE_TYPE_DESCRIPTION
RCC_CALLSIGN
FRS_CALLSIGN
NO_OF_CREW
DATETIME_MOBILISED
DATETIME_MOBILE
DATETIME_AT_SCENE
DATETIME_AVAILABLE
DEPLOYED_FROM_FLAG
DEPLOYED_FROM_FRS_ID
DEPLOYED_FROM_STATION_ID

Primary Fire Incidents
NO_OF_SMALL_VEHICLES
NO_OF_LARGE_VEHICLES
NO_OF_TWO_WHEELED_VEHICLES

A1
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NFCC/ORH
Public Data Sources Used

Data Source Description Online Source Release Date

Mid-year 
Population 
Estimates

Office for National Statistics Number of people by age 
and gender; median age

https://www.ons.gov.uk/
peoplepopulationandcommunity/
populationandmigration/
populationestimates/datasets/
lowersuperoutputareamidye 
arpopulationestimates

Sep-20

Standard Area 
Measurements Office for National Statistics Geographic area of LSOA

https://geoportal.statistics.gov.
uk/datasets/5a94044d113a-
4bd5bd895 975d6612b05/about

Jan-18

Local 
Characteristics 
(2011 Census)

ONS / Nomis

100s of data tables from 
census: living arrangements, 
car ownership, ethnicity, 
nationality, language, religion, 
health problems, tenure, 
qualifications, travel 
to work, occupation

http://www.nomisweb.co.uk/
census/2011/local_characteristics Jan-14

Index of Multiple 
Deprivation MHCLG IMD scores and deciles for 

net position and sub domain

https://www.gov.uk/government/
statistics/english-indices-of- 
deprivation-2019

Sep-19

A2a
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Data Source Description Online Source Release Date

Council Tax Bands Valuation Office Agency Housing stock by age, council 
tax band and property type

https://www.gov.uk/government/
statistics/council-tax-stock-of- 
properties-2019

Sep-19

Urban Rural 
Classification Office for National Statistics

The 2011 rural-urban 
classification (RUC) of 
lower layer super output 
areas in England and 
Wales is based on the 2011

https://www.ons.gov.uk/
peoplepopulationandcommunity/
populationan dmigration/
populationestimates/datasets/
lowersuperoutputareamidye 
arpopulationestimates

Mar-19

Energy Performance 
Certificates

Ministry of Housing, 
Communities & 
Local Government

Building characteristics 
such as Age, energy 
Performance and Tenure

https://epc.
opendatacommunities.org Jun-21

Ordnance Survey 
Property Locations Ordnance Survey Household types and Location

NA (Ondinance Survey shared 
this data with NFCC/ORH as 
part of this project)

Jun-21

A2b
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NFCC/ORH
Field List and Origin

Field Source

Average Household Size Census
Percentage of Households Private Renting Census

Percentage of Households Social Renting Census
Percentage of Households Own / Shared Ownership Census
Percentage of Households with Full Time Students Census
Percentage Who Cannot Speak English Well Census
Percentage of Households with one or Fewer Rooms than Required Census
Percentage aged 0 - 4 Census
Percentage aged 25 - 44 Census
Percentage aged 45 - 64 Census
Percentage aged 5 - 14 Census
Percentage aged 65 - 89 Census
Percentage aged 90+ Census
Percentage in Providing Unpaid Care Census
Percentage Employed in Accomodation / Food Census
Percentage Employed in Admit / Support Census
Percentage Employed in Agriculture / Forestry / Fishing Census
Percentage Employed Full Time Census
Percentage Employed Part Time Census
Percentage Unemployed Census
Percentage Employed in Education Sector Census

A2b
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Field Source

Percentage Employed in Utilities Census
Percentage Employed in Finance / Insurance / Real Estate Census

Percentage Employed in Human Health / Social Work Census
Percentage Employed in Human Scientific Technology Census
Percentage Employed in Mining / Quarrying / Construction Census
Percentage Employed in Public Admin / Defense Census
Percentage Employed in Transport / Service Industries Census
Percentage Employed in Motor Vehicle Repair Census
Percentage Divorced / Seperated Census
Percentage Married / Civil Partnership Census
Percentage Full Time Students Census
Percentage Single Census
Percentage Use Private Transport to Work Census
Percentage Use Public Transport to Work Census
Percentage Use Walk / Cycle to Work Census
Total in Managed Communal Establishments Census
Total in Communal Establishments Census
Total Employed the Week Before Census Census
Total with Bad Health Census
Total Households in Caravan / Mobile Structure Census
Total Households Census

A2b
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Field Source

Total Day to Day Activity Limited a little Census
Total Day to Day Activity Limited a little - Working Age Census

Total Day to Day Activity Limited a Lot Census
Total Day to Day Activity Limited a Lot - Working Age Census
Total Day to Day Activity Not Limited Census
Total Day to Day Activity Not Limited - Working Age Census
Total Households with Dependent Children Aged 0 - 4 Census
Total Households with Dependent Children Any Age Census
Total in Establishment of Unknown Type Census
Total in Fair Health Census
Total Females Working 31 - 48 Hours Census
Total Females Working 49 Hours+ Census
Total Females Working 15 Hours or Fewer Census
Total Females Working 16 - 30 Hours Census
Total Females Census
Total Households in Flat - Part of Commerical Building Census
Total Households in Flat - Converted or Shared Housing Census
Total Households in Flat - Purpose Built Census
Total Full Time Students Employed Census
Total Full Time Students Unemployed Census
Total Full Time Students Economically Inactive Census

A2b
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Field Source

Total Working 31 - 48 Hours Census
Total Working 49 Hours+ Census

Total in Good Health Census
ONS LSOA Group Census
Total Highest Level of Qualification - Apprenticeship Census
Total Highest Level of Qualification - Level 1 Census
Total Highest Level of Qualification - Level 2 Census
Total Highest Level of Qualification - Level 3 Census
Total Highest Level of Qualification - Level 4+ Census
Total Highest Level of Qualification - Other Qualifications Census
Total Household Spaces with at Least one Usual Resident Census
Total Household Spaces with No Usual Residents Census
Total Males Working 31 - 48 Hours Census
Total Males Working 49 Hours+ Census
Total Males working 15 Hours of Fewer Census
Total Males Working 16 - 30 Hours Census
Total Males Census
Total in Medical / Care Establishment - Care Home Census
Total in Medical / Care Establishment - Childrens Home Census
Total in Medical / Care Establishment - General Hospital Census
Total in Medical / Care Establishment - Mental Health Hospital Census

A2b
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Field Source

Total in Medical / Care Establishment - Other Hospital Census
Total in Medical / Care Establishment - Other Census

Total in Medical / Care Establishment - Care Home with Nursing Census
Total in Medical / Care Establishment - Care Home with No Nursing Census
Total in Medical / Care Establishment - Registered Social Landlord Census
Total Households No Adults Employed Census
Total Households No Adults Employed - No Dependent Children Census
Total Households No Adults Employed - Dependent Children Census
Total Households No Car / Van Census
Total No Qualifications Census
Total Households with One Person Long-term Health Problem or Disability - Disability 1 Census
Total Households with One Person Long-term Health Problem or Disability - Disability 2 Census
Total Households with One Person Long-term Health Problem or Disability - Disability 3 Census
Total Other Establishments Census
Total Working 15 Hours or Fewer Census
Total Working 16 to 30 Hours Census
Total Full Time Students Aged 16 / 17 Census
Total Full Time Students Aged 18+ Census
Total Households - Shared Dwelling with Three+ Houshold Spaces Census
Total Households - Shared Dwelling with Two Houshold Spaces Census
Standard Illness Ratio Census

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - Background Information
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Field Source

Census LSOA Supergroup Name Census
Total Households - Unshared Dwelling Census

Total In Very Bad Health Census
Total In Good Health Census
Total Households in Detatched Properties Census
Total Households in Semi-Detatched Properties Census
Total Households in Terraced Properties Census
Total Female Population Census
Total Households with at Least One Usual Resident Census
Total Male Population Census
Total Properties Census
IMD Barriers to Housing and Services Rank MHCLG
IMD Crime Rank MHCLG
IMD Education, Skills and Training Rank MHCLG
IMD Employment Rank MHCLG
IMD Health Deprivation and Disability Rank MHCLG
IMD Overall Rank MHCLG
IMD Income Rank MHCLG
IMD Living Environment Rank MHCLG
Total Jobseekers Aged 19 - 24 in 2019 ONS
Total Jobseekers All Ages in 2019 ONS

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - Background Information
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Field Source

Total Employees 2019 ONS
Total in Employment 2019 ONS

Total in Full Time Employment 2019 ONS
Total in Part Time Employment 2019 ONS
LSOA Area ONS
Total Female Population Aged 0 - 19 ONS
Total Female Population Aged 20 - 64 ONS
Total Female Population Aged 65+ ONS
Total Male Population Aged 0 - 19 ONS
Total Male Population Aged 20 - 64 ONS
Total Male Population Aged 65+ ONS
LSOA Population Density ONS
Total Population Aged 0 - 19 ONS
Total Population Aged 20 - 64 ONS
Total Population Aged 65+ ONS
LSOA Urban / Rural Classification ONS
Total Properties - Tax band A Valuation Agency
Total Properties - Tax band B Valuation Agency
Total Properties - Tax band C Valuation Agency
Total Properties - Tax band D Valuation Agency
Total Properties - Tax band E Valuation Agency

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - Background Information

A2b



102

Field Source

Total Properties - Tax band F Valuation Agency
Total Properties - Tax band G Valuation Agency

Total Properties - Tax band H Valuation Agency
Total Properties - Tax band I Valuation Agency
Total Population 2019 ONS
Age of Property EPC
Tenure of Property EPC
Energy Performance of Property EPC
Property Type OS
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B1 Analysis of Dwelling Fires in IRS Data 
 B1a Number of Incidents by Date

 B1b  Number of Incidents by Financial Year and FRS

 B1c  Analysis by IRS property type, occupancy and fire start location

B2 Modelling Process Outputs
 B2a  Ranked Factors that Contribute to Likelihood

 B2b  Ranked Factors that Contribute to Consequence

B3  Rates of Dwelling Fires by Property Characteristics

B4 Dwelling Fires by Combined Building Characteristics
 B4a Property Type and Tenure

 B4b  Property Type and EPC Performance Rating

 B4c  Property Type and Construction Year

B5  Consequence of Dwelling Fires by Property Characteristics
 B5a Life Consequence

 B5b Property Consequence

B6  Consequence of Dwelling Fires by Cause (IRS Data)

B National Analysis and Context
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Dwelling Fires by Date
All England FRSs

Daily Count 28-day Rolling Average
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NFCC/ORH
Average Daily Dwelling Fires by FRS and Financial Year

1 April 2014 to 31 March 2020

FRS FY1415 FY1516 FY1617 FY1718 FY1819 FY1920 Trend 6-Year Average
Avon 1.47 1.47 1.43 1.64 1.64 1.52 1.53
Bedfordshire 1.30 1.05 1.13 1.19 1.15 0.95 1.13
Berkshire 1.10 1.07 1.06 1.08 1.03 1.05 1.06
Buckinghamshire 1.17 1.15 0.96 1.05 0.99 0.89 1.04
Cambridgeshire 0.86 0.76 0.81 0.82 0.76 0.80 0.80
Cheshire 1.23 1.19 1.25 1.22 1.15 1.00 1.18
Cleveland 0.60 0.50 0.53 0.60 0.54 0.66 0.57
Cornwall 0.77 0.80 0.75 0.93 0.70 0.72 0.78
Cumbria 0.83 0.76 0.75 0.65 0.75 0.67 0.74
Derbyshire 1.39 1.36 1.24 1.25 1.21 1.12 1.26
Devon and Somerset 2.68 2.64 2.76 2.90 2.54 2.55 2.68
Dorset and Wiltshire 2.06 2.15 2.24 2.30 2.05 2.07 2.15
Durham 0.82 0.79 0.73 0.85 0.81 0.79 0.80
East Sussex 1.59 1.64 1.61 1.53 1.55 1.38 1.55
Essex 2.46 2.58 2.56 2.46 2.45 2.31 2.47
Gloucestershire 0.87 0.93 0.85 0.83 0.86 0.81 0.86
Greater Manchester 6.19 6.63 6.27 6.43 6.04 5.90 6.24
Hampshire 2.39 2.39 2.28 2.40 2.24 2.10 2.30
Hereford and Worcester 1.02 1.03 1.01 1.01 1.10 1.02 1.03
Hertfordshire 1.45 1.41 1.67 1.36 1.38 1.28 1.43
Humberside 1.43 1.39 1.36 1.34 1.35 1.28 1.35
Isle Of Wight 0.20 0.16 0.19 0.20 0.24 0.16 0.19
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FRS FY1415 FY1516 FY1617 FY1718 FY1819 FY1920 Trend 6-Year Average
Isles Of Scilly 0.00 0.00 0.00 0.00 0.00 0.01 0.00
Kent 1.84 1.73 1.70 1.65 1.63 1.65 1.70
Lancashire 2.85 2.87 2.65 2.89 2.58 2.57 2.73
Leicestershire 1.16 1.22 1.24 1.20 1.14 1.06 1.17
Lincolnshire 0.90 1.13 1.05 1.12 0.98 0.96 1.03
London 16.03 15.59 15.09 15.44 14.76 14.34 15.21
Merseyside 3.46 3.57 3.30 3.13 2.88 2.79 3.19
Norfolk 1.33 1.32 1.16 1.25 1.28 1.26 1.27
North Yorkshire 1.08 1.06 0.93 1.06 0.85 0.96 0.99
Northamptonshire 1.15 1.05 1.06 1.15 0.92 0.93 1.04
Northumberland 0.48 0.45 0.48 0.45 0.42 0.39 0.45
Nottinghamshire 1.71 1.58 1.65 1.68 1.82 1.66 1.68
Oxfordshire 0.77 0.96 0.77 0.84 0.86 0.73 0.82
Shropshire 0.67 0.72 0.68 0.68 0.61 0.60 0.66
South Yorkshire 2.01 2.01 1.90 1.99 1.79 1.67 1.89
Staffordshire 1.56 1.79 1.71 1.69 1.75 1.67 1.70
Suffolk 0.89 0.90 0.86 0.81 0.77 0.83 0.84
Surrey 1.59 1.63 1.61 1.52 1.50 1.27 1.52
Tyne and Wear 1.87 1.82 1.79 1.78 1.84 1.78 1.82
Warwickshire 0.48 0.45 0.44 0.45 0.48 0.45 0.46
West Midlands 5.24 5.20 4.92 5.07 5.14 4.93 5.08
West Sussex 1.32 1.33 1.37 1.41 1.18 1.12 1.29
West Yorkshire 3.44 3.36 3.25 3.00 3.26 3.11 3.23
Total 85.67 85.61 83.05 84.33 80.97 77.75 82.90

Note: Hampshire and Isle of Wight shown as separate FRSs
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Average Daily Dwelling Fires per Financial Year by FRS
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NFCC/ORH
IRS Statistics for Dwelling Fires

1 April 2014 to 31 March 2020

IRS Property Type IRS Sub-Property Type Incidents
House - single occupancy House - single occupancy 95,283
Purpose Built Low Rise (1-3) Flats/Maisonettes Up to 3 storeys 29,814
Other dwelling Self contained Sheltered Housing 11,433
Purpose Built Medium Rise (4-9) Flats 4 to 9 storeys 11,362
Bungalow - single occupancy Bungalow - single occupancy 10,052
Converted Flat/Maisonette - single occupancy Up to 2 storeys 6,634
Converted Flat/Maisonette - single occupancy 3 or more storeys 6,355
Purpose Built High Rise (10+) Flats 10 or more storeys 4,639
Dwelling - Multiple occupancy Up to 2 storeys 1,930
Dwelling - Multiple occupancy 3 or more storeys 1,850
Other dwelling Caravan/mobile home (permanent dwelling) 1,213
Other dwelling Other Dwelling 846
Other dwelling Tenement Building 149
Other dwelling Houseboat (permanent dwelling) 79
Other dwelling Stately Home 59
Other dwelling Castle 6
Other dwelling Royal Palace 4
Total 181,708

Property Type

B1c



109

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - National Analysis and Context

IRS Fire Start Location Incidents
Kitchen 99,147
Bedroom/ Bedsitting Room 17,658
Living Room 15,333
Other 10,611
External fittings and structures 9,778
Corridor/ Hall/ Open Plan Area/ Reception Area 7,298
Dining Room/ Utility Room/ Conservatory 5,624
Bathroom/ Toilet 4,305
Roof/ Roof Space 3,679
Stairs/ Under stairs (enclosed area) 3,612
Refuse Store 2,511
Garage 2,152
Total 181,708

IRS Occupancy Type Description Incidents
Lone person under pensionable age 31,922
Lone person over pensionable age 30,114
Couple with dependant child/ren 28,536
Other 23,949
Lone parent with dependant child/ren 15,705
Couple both under pensionable age with no children 15,676
Not known 11,515
3 or more adults under pensionable age, no child/ren 10,081
Couple one or more over pensionable age, no child/ren 8,769
3 or more adults with dependant child/ren 5,441
Total 181,708

Property Type Occupancy Type
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NFCC/ORH
LSOA Importance List - Likelihood
Top 25 Variables

Rank Variable Relative Importance
1 Probability of Having no Car or Van 100.0%
2 Probability of Ownership / Shared Ownership 69.6%
3 Probability of Having One or Less Rooms than Required 38.3%
4 Probability Living in Flat 36.2%
5 IMD Income Rank 36.1%
6 IMD Health Deprivation and Disability Rank 26.6%
7 IMD Employment Rank 25.8%
8 Probability Living in Semi Detached 17.0%
9 IMD Crime Rank 16.3%

10 Probability of Being Unemployed 14.7%
11 Probability No Children in Household 14.2%
12 IMD Living Environment Rank 13.1%
13 Probability of Household Social Renting 12.0%
14 Probability of Household Private Renting 11.9%
15 Probability Highest Qualification Above Level 4 10.7%
16 Probability - Tax band A 10.6%
17 Probability of Providing Unpaid Care 10.2%
18 Probability of Living In Terrace / End of Terrace House 10.1%
19 IMD Barriers to Housing and Services Rank 10.1%
20 Probability of Living In Detached House / Bungalow 10.1%
21 Probability No Qualification 9.7%
22 Probability In Bad Health 9.3%
23 Probability - Tax band C 9.3%
24 Probability In Very Bad Health 9.2%
25 IMD Education, Skills and Training Rank 9.1%

Note:
Relative importance indicates how much 
extra information on likelihood is gained 
by including this factor in the modelling.

For example, once items ranked 1 to 
5 are already included, adding item 6 
would gain 26.6% more information.

B2a
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NFCC/ORH
LSOA Importance List - Consequence
Top 25 Variables

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - National Analysis and Context

Rank Variable Relative Importance
1 Probability Of Individual Working Part Time 100.0%
2 IMD Living Environment Ranking 94.0%
3 Probability Property Is Council Tax Band B 76.0%
4 Probability Property Is Council Tax Band C 74.2%
5 Probability Household Has Dependent Children 74.2%
6 Probability Of Individual Being In Good Health 71.0%
7 IMD Health Deprivation And Disability 68.8%
8 Probability That Individuals' Main Language Is Not English 67.7%
9 IMD Crime Rank 66.3%

10 Probability of Being Employed Full Time 65.9%
11 Probability of Providing Unpaid Care 65.6%
12 Probability of Qualification Below Level 4 62.0%
13 Probability In Very Bad Health 59.6%
14 Probability of Household with Full Time Students 59.5%
15 Probability of All Adults in Household Being Unemployed 59.4%
16 Probability In Very Good Health 57.4%
17 Probability No Qualification 56.5%
18 Probability Highest Qualification Above Level 4 55.1%
19 IMD Barriers to Housing and Services Rank 52.8%
20 IMD Employment Rank 52.0%
21 Probability Property Is Council Tax Band A 51.8%
22 IMD Income Rank 51.6%
23 Probability No Children in Household 47.9%
24 Probability Living in Communal Establishments 47.2%
25 Probability of Being Unemployed 45.9%

Note:
Relative importance indicates how much 
extra information on consequence is gained 
by including this factor in the modelling.

For example, once items ranked 1 to 5 
are already included, adding item 6 
would gain 71.0% more information.
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NFCC/ORH
Likelihood Analysis at Property Level

National Risk Methodology for UK FRS: Domestic Dwelling Fires  Appendices - National Analysis and Context

OS Property Type

Property Tenure (EPC Data)

1 April 2014 to 31 March 2020
B3

R Residential 3,141 13 4.1 0.0% 0.0%
RD Dwelling 178,804 1,641 9.2 1.3% 1.3%
RD01 Caravan 5,065 19 3.8 0.0% 0.0%
RD02 Detached 2,450,253 10,190 4.2 17.4% 17.4%
RD03 Semi-Detached 3,410,909 20,539 6.0 24.3% 24.3%
RD04 Terraced 4,020,762 31,530 7.8 28.6% 28.6%
RD06 Self Contained Flat (Includes Maisonette / Apartment) 3,839,990 34,007 8.9 27.3% 27.3%
RD07 House Boat 162 1 6.2 0.0% 0.0%
RD08 Sheltered Accommodation 65,014 1,083 0.7 0.5% 0.5%
RD10 Privately Owned Holiday Caravan / Chalet 1,572 - 0.0 0.0% 0.0%
RH House In Multiple Occupation 1,827 37 20.3 0.0% 0.0%
RH01 HMO Parent 14,293 259 18.1 0.1% 0.1%
RH02 HMO Bedsit / Other Non Self Contained Accommodation 15,912 133 8.4 0.1% 0.1%
RH03 HMO Not Further Divided 33,939 446 13.1 0.2% 0.2%
Total 14,041,643 99,898 7.1 100% 100%

owner-occupied 7,435,818 40,146 5.4 53.0% 40.2%
rental (social) 2,349,287 34,647 14.7 16.7% 34.7%
rental (private) 2,568,148 19,266 7.5 18.3% 19.3%
Unknown 1,688,390 5,839 3.5 12.0% 5.8%
Total 14,041,643 99,898 7.1 100% 100%
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Construction Age Band (EPC Data)

EPC Energy Performance Rating

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

B3

Before 1900 1,275,480 9,182 2 9.1% 9.2%
1900-1929 1,743,770 14,993 8.6 12.4% 15.0%
1930-1949 1,741,067 13,308 6 12.4% 13.3%
1950-1966 2,212,904 19,179 8.7 15.8% 19.2%
1967-1975 1,538,286 12,783 8 11.0% 12.8%
1976-1982 789,961 6,872 8.7 5.6% 6.9%
1983-1990 889,419 6,617 4 6.3% 6.6%
1991-1995 485,028 3,482 2 3.5% 3.5%
1996-2002 651,548 3,529 5.4 4.6% 3.5%
2003-2006 536,902 2,728 5.1 3.8% 2.7%
2007 onwards 294,783 1,555 5.3 2.1% 1.6%
Unknown 1,882,495 5,670 3.0 13.4% 5.7%
Total 14,041,643 99,898 7.1 100% 100%

A 24,326 101 4.2 0.2% 0.1%
B 1,709,172 6,272 3.7 12.2% 6.3%
C 3,945,085 32,459 8 28.1% 32.5%
D 5,481,623 39,800 3 39.0% 39.8%
E 2,218,782 16,155 3 15.8% 16.2%
F 521,534 3,883 4 3.7% 3.9%
G 141,034 1,228 8.7 1.0% 1.2%
Unknown 87 - 0.0 0.0% 0.0%
Total 14,041,643 99,898 7.1 100% 100%
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NFCC/ORH
Likelihood by OS Property Type and Tenure (EPC)
Total Primary Dwelling Fires

Total Properties

Total per 1,000 Properties

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

1 April 2014 to 31 March 2020
B4a

- Other/Unknown 649 354 587 84 1,674
RD02 Detached 7,878 1,219 327 766 10,190
RD03 Semi-Detached 10,811 2,627 5,988 1,113 20,539
RD04 Terraced 13,804 7,083 9,073 1,570 31,530
RD06 Self Contained Flat (Includes Maisonette / Apartment) 6,649 7,441 17,695 2,222 34,007
RD08 Sheltered Accommodation 119 44 869 51 1,083
RH HMO 236 498 108 33 875
Total 40,146 19,266 34,647 5,839 99,898

- Other/Unknown 96,754 39,616 31,997 20,377 188,744
RD02 Detached 1,868,218 203,421 29,780 348,834 2,450,253
RD03 Semi-Detached 2,177,745 383,528 517,276 332,360 3,410,909
RD04 Terraced 2,206,008 776,606 697,920 340,228 4,020,762
RD06 Self Contained Flat (Includes Maisonette / Apartment) 1,057,073 1,122,935 1,025,540 634,442 3,839,990
RD08 Sheltered Accommodation 11,023 3,135 42,593 8,263 65,014
RH HMO 18,997 38,907 4,181 3,886 65,971
Total 7,435,818 2,568,148 2,349,287 1,688,390 14,041,643

- Other/Unknown 6.7 8.9 .3 4.1 8.87
RD02 Detached 4.2 6.0 11.0 2.2 4.16
RD03 Semi-Detached 5.0 6.8 11.6 3.3 6.02
RD04 Terraced 6.3 9.1 13.0 4.6 7.84
RD06 Self Contained Flat (Includes Maisonette / Apartment) 6.3 6.6 .3 3.5 8.86
RD08 Sheltered Accommodation 10.8 14.0 20.4 6.2 16.66
RH HMO 12.4 12.8 25.8 8.5 13.26
Total 5.40 7.50 14.75 3.46 7.11
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NFCC/ORH
Likelihood by OS Property Type and EPC Energy Performance Rating
Total Primary Dwelling Fires

Total Properties

Total per 1,000 Properties

1 April 2014 to 31 March 2020

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

B4b

- Other/Unknown 3 82 576 630 292 70 21 - 1,674
RD02 Detached 17 538 1,765 4,242 2,381 975 272 - 10,190
RD03 Semi-Detached 26 880 4,825 9,711 3,956 882 259 - 20,539
RD04 Terraced 25 1,207 8,222 14,458 6,060 1,154 404 - 31,530
RD06 Self Contained Flat (Includes Maisonette / Apartment) 27 3,397 16,225 10,147 3,223 747 241 - 34,007
RD08 Sheltered Accommodation 1 150 677 209 38 8 - - 1,083
RH HMO 2 18 169 403 205 47 31 - 875
Total 101 6,272 32,459 39,800 16,155 3,883 1,228 - 99,898

- Other/Unknown 8.0 3.7 11.1 9.1 8.8 7.5 6.5 - 9
RD02 Detached 2.4 1.7 3.8 4.2 5.2 6.3 7.1 0.0 4
RD03 Semi-Detached 4.0 2.8 6.8 6.2 6.0 6.6 8.2 0.0 6
RD04 Terraced 4.3 3.9 7.8 8.2 8.5 8.5 9.9 0.0 8
RD06 Self Contained Flat (Includes Maisonette / Apartment) 6.3 4.7 10.0 9.8 9.4 9.0 9.3 0.0 9
RD08 Sheltered Accommodation 8.5 8.8 19.1 20.5 19.0 29.4 0.0 - 17
RH HMO 37.0 5.7 10.8 14.0 14.3 16.2 28.7 - 13
Total 4.15 3.67 8.23 7.26 7.28 7.45 8.71 0.00 7.11

- Other/Unknown 375 21,897 51,666 69,323 32,995 9,274 3,214 - 188,744
RD02 Detached 7,215 319,191 462,770 1,008,961 458,600 155,208 38,291 17 2,450,253
RD03 Semi-Detached 6,432 316,311 707,056 1,555,605 659,448 134,465 31,577 15 3,410,909
RD04 Terraced 5,822 308,233 1,049,018 1,770,728 709,553 136,454 40,926 28 4,020,762
RD06 Self Contained Flat (Includes Maisonette / Apartment) 4,311 723,441 1,623,402 1,038,056 341,873 82,960 25,920 27 3,839,990
RD08 Sheltered Accommodation 117 16,964 35,463 10,171 2,002 272 25 - 65,014
RH HMO 54 3,135 15,710 28,779 14,311 2,901 1,081 - 65,971
Total 24,326 1,709,172 3,945,085 5,481,623 2,218,782 521,534 141,034 87 14,041,643
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NFCC/ORH
Likelihood by OS Property Type and Construction Year (EPC)
Total Primary Dwelling Fires

Total Properties

Total per 1,000 Properties

1 April 2014 to 31 March 2020

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

B4c

- Other/Unknown 147 217 213 383 264 128 89 55 48 28 18 84 1,674
RD02 Detached 1,250 838 1,192 1,506 1,252 723 959 513 676 354 173 754 10,190
RD03 Semi-Detached 979 2,166 5,809 5,675 1,894 755 780 572 527 239 131 1,012 20,539
RD04 Terraced 4,438 8,426 3,917 4,734 3,318 1,658 1,312 788 795 534 308 1,302 31,530
RD06 Self Contained Flat (Includes Maisonette / Apartment) 2,134 2,995 2,062 6,739 5,831 3,339 3,164 1,444 1,425 1,532 910 2,432 34,007
RD08 Sheltered Accommodation 6 12 9 98 183 247 288 99 45 19 13 64 1,083
RH HMO 228 339 106 44 41 22 25 11 13 22 2 22 875
Total 9,182 14,993 13,308 19,179 12,783 6,872 6,617 3,482 3,529 2,728 1,555 5,670 99,898

- Other/Unknown 17,709 21,943 25,012 31,422 22,934 11,813 12,654 5,590 7,554 5,128 2,930 24,055 188,744
RD02 Detached 192,958 120,418 208,154 318,377 305,921 173,228 240,843 134,784 214,901 97,459 44,844 398,366 2,450,253
RD03 Semi-Detached 170,593 302,695 818,435 839,139 359,105 139,247 142,462 88,338 102,290 56,959 29,770 361,876 3,410,909
RD04 Terraced 556,350 880,561 463,591 527,858 408,589 212,668 203,595 119,062 135,195 106,107 52,795 354,391 4,020,762
RD06 Self Contained Flat (Includes Maisonette / Apartment) 323,066 394,240 217,176 487,214 429,914 240,039 272,760 130,820 187,030 266,827 161,628 729,276 3,839,990
RD08 Sheltered Accommodation 625 490 628 4,908 8,335 11,434 15,634 5,413 2,968 2,491 1,691 10,397 65,014
RH HMO 14,179 23,423 8,071 3,986 3,488 1,532 1,471 1,021 1,610 1,931 1,125 4,134 65,971
Total 1,275,480 1,743,770 1,741,067 2,212,904 1,538,286 789,961 889,419 485,028 651,548 536,902 294,783 1,882,495 14,041,643

- Other/Unknown 8.3 9.9 8.5 12.2 11.5 10.8 7.0 9.8 6.4 5.5 6.1 3.5 8.9
RD02 Detached 6.5 7.0 5.7 4.7 4.1 4.2 4.0 3.8 3.1 3.6 3.9 1.9 4.2
RD03 Semi-Detached 5.7 7.2 7.1 6.8 5.3 5.4 5.5 6.5 5.2 4.2 4.4 2.8 6.0
RD04 Terraced 8.0 9.6 8.4 9.0 8.1 7.8 6.4 6.6 5.9 5.0 5.8 3.7 7.8
RD06 Self Contained Flat (Includes Maisonette / Apartment) 6.6 7.6 9.5 13.8 13.6 13.9 11.6 11.0 7.6 5.7 5.6 3.3 8.9
RD08 Sheltered Accommodation 9.6 24.5 14.3 20.0 22.0 21.6 18.4 18.3 0.2 7.6 7.7 6.2 16.7
RH HMO 16.1 14.5 13.1 11.0 11.8 14.4 17.0 10.8 8.1 11.4 1.8 5.3 13.3
Total 7.20 8.60 7.64 8.67 8.31 8.70 7.44 7.18 5.42 5.08 5.28 3.01 7.11
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NFCC/ORH
Life Consequence by Property Classifications
OS Property Type Classification

Tenure of Property (EPC)

1 April 2014 to 31 March 2020
B5a
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Construction Year of Property (EPC)

EPC Energy Performance Rating

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

B5a



119

NFCC/ORH
Property Consequence by Property Classifications
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OS Property Type Classification

Tenure of Property (EPC)

1 April 2014 to 31 March 2020
B5b
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Construction Year of Property (EPC)

EPC Energy Performance Rating

Note: Analysis is based on incidents with a direct UPRN match in the IRS data, so excludes certain fires and properties

B5b
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NFCC/ORH
Consequence by IRS Cause of Incident
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Life Consequence

1 April 2014 to 31 March 2020
B6
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Property Consequence
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C1 LSOA Model
 C1a LSOA Model: Likelihood

 C1b LSOA Model: Consequence

C2 UPRN Model
 C2a UPRN Model: Likelihood

 C2b UPRN Model: Life Consequence

 C2c UPRN Model: Property Consequence

C Key Factors, Weightings and Data Sources by Model

National Risk Methodology for UK FRS: Domestic Dwelling Fires   Appendices - Key Factors, Weightings and Data Sources by Model



124

NFCC/ORH
Key Factors for LSOA Likelihood Model
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C1a
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NFCC/ORH
Key Factors for LSOA Consequence Model

C1b
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NFCC/ORH
Key Factors for UPRN Likelihood Model
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NFCC/ORH
Key Factors for UPRN Consequence Model - Life Consequence

C2b
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NFCC/ORH
Key Factors for UPRN Consequence Model - Property Consequence
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C2c



Image credits: Humberside Fire and Rescue Service, North Yorkshire Fire and Rescue Service, Nottinghamshire Fire and Rescue Service

Disclaimer: Whilst the National Fire Chiefs Council Limited ('NFCC’) attempts to ensure the accuracy and reliability of the information 
contained in this National Risk Methodology for UK FRS: Domestic Dwelling Fires any information contained within this document is not 
offered as advice on any particular matter and must not be treated as a substitute for specific advice.  In particular, information within this 
National Risk Methodology for UK FRS: Domestic Dwelling Fires does not constitute advice or professional advice. In relation to any 
particular matter or circumstance advice from a suitably qualified professional should always be sought. No reliance whatsoever should be 
placed by the reader on the contents of this document. Accordingly, NFCC shall not be liable for any loss or consequential damages of 
any kind, or any damages whatsoever arising out of or in connection with the use or performance of this National Risk Methodology for UK 
FRS: Domestic Dwelling Fires or other documents which are referenced by or linked to this document.




