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Abstract 

The subject of this thesis is policing at a local level with regard to how performance 

can be measured and compared between locations. The objective is to help make the 

police more accountable to the public and to increase the public’s confidence in the 

police. The research is carried out within the discipline of Geographic Information 

Science using multidimensional, multivariate clustering and classification techniques to 

create geo-policing classifications in ways similar to those used to create 

geodemographic classifications.  

The research explores the causes of the mismatches between public perceptions of 

the level of crime and the information available through official crime statistics that has 

been termed the ‘Reassurance Gap’. Reassurance policing has led to a significant shift 

of resources towards council ward based neighbourhood policing, in order to alleviate 

the fear of crime and increase public confidence in the police. Subsequent research 

has shown that reductions in the fear of crime are not directly linked to levels of public 

confidence in the police. The research suggests that the most effective method 

through which the police might garner increased public confidence is by demonstrating 

that they properly understand policing problems in neighbourhoods and that they are 

efficiently, effectively and fairly tackling those problems.  

The research examines the use of crime maps designed for the public to improve 

police accountability and public confidence in the police. The research concludes that 

official crime statistics are not suitable for assessing local police accountability and 

makes the case for using police incident data instead. The thesis shows the utility of 

police incident data and creates a framework that allows policing itself rather than just 

the outcomes of policing to be assessed.  
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Chapter 1 Introduction 

1.1 Introduction 

This thesis centres on the policing of London, which is the responsibility of the 

Metropolitan Police Service (MPS) which has an annual expenditure of £2.6 billion 

(MPA 2009) of tax-payers’ money. Police accountability to the public for the efficient 

and effective use of this public money is through a myriad of interlocking strands 

(see Mclaughlin 2005) that span from one on one interactions between members of 

the public and police officers to government and police organisation exchanges on a 

national scale. The aim of the research in this thesis is to increase public confidence 

in the police. The mechanism the thesis uses to achieve this is to improve police 

performance through improved police accountability at a local level. Improved 

accountability, the thesis argues, can be achieved through the provision of improved 

information to the public, leading to improved knowledge and understanding of what 

is good policing in neighbourhoods: neighbourhoods that by their nature vary in the 

policing challenges they present.  

1.2 Objective 

The objective of this thesis is to enhance the assessment of police performance at a 

local level through the scientific analysis of social indicators and police data that 

allow different local areas of similar natures to be compared with each other. 

1.3 Context 

The availability of police performance data to the public enables the public to hold 

police to account for their performance. In 2008 Labour Government linked public 
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confidence in the police to police performance via police accountability and made the 

public survey measurement of public confidence in the police the overarching police 

performance indicator PI (Home Office 2008). This introduced a new type of PI for 

the police; for the first time public perception, with its links to fear of crime, became a 

factor in the official measurement of police performance (see section 2.2). Since 

June 2010 the Coalition Government has reverted to the previous overarching 

measure of police performance, that is, official crime statistics (Home Secretary 

2010). 

Official crime statistics are taken from two data sources; police recorded crime and 

the British Crime Survey (Flatley et al 2010). This thesis investigates the strengths 

and weaknesses of these datasets in providing the public with information about 

crime, police performance and its effectiveness in making police accountable. This 

leads to researching whether there are other data that can provide relevant 

information in areas where the official crime statistics are deficient.  It does so in the 

inter-related context of the UK making public service data accessible to the public 

(Prime Minister 2010), the development of localised crime maps for the public (Home 

Secretary 2011) and changes in the political landscape of policing (Police Reform 

and Social Responsibility Act 2011).  

1.4 Purpose and Focus 

Within the context of this thesis the purpose of improving the comprehensiveness of 

the data is to allow scientific classifications of different locations to facilitate 

comparisons to be made that can be used to aid police accountability to the public, 

improve police performance and increase the public’s confidence in the police. 

These summary measures of geographical policing areas are the focus of the thesis 
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and therefore provide its core. The arguments presented in the thesis either flow 

towards this core or away from it. 

1.5 Motivation and need for bespoke classifications  

The review of literature and analysis for this thesis indicates that police performance 

at a local level cannot be adequately measured by official crime figures alone 

(Chapter 3). This is because a high proportion of the public demand for policing and 

the police activity in response to this demand is not adequately represented at a 

local level by those statistics (Chapter 5). These deficiencies in performance 

measures logically reduce police accountability and undervalue police contribution to 

society. This has become more pertinent with the introduction in the last three years 

of police crime maps throughout England and Wales that are published with street 

level detail on the Internet (Home Secretary 2011) and the Coalition Government’s 

reduction in police budgets since 2010 that has led to a reduced number of police 

officers (HMIC 2011). The classifications created from the research and analyses 

carried out in this thesis are therefore based on policing data rather than confined to 

just official crime statistics. 

The methodology used by the thesis is rooted in Geographic Information Science 

(GISc) (Longley et al 2010), specifically the science of Numeric Taxonomy (Wolfe 

1970). This science is used to create geodemographic classifications (Harris et al 

2005). These geodemographic classifications have inspired the classifications 

created in this thesis. Geodemographics is the “analysis of people by where they 

live” (Sleight 1997 quoted in Harris et al 2005 page 2). The policing classifications in 

this thesis do not strictly meet this definition as they are ‘the analysis of policing by 

where it occurs’. Policing obviously involves people and a proportion of policing 
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takes place where people live, for instance, the crime of “burglary dwelling” which 

usually occurs where the victim lives and domestic incidents where both the victim 

and the offender live. Many other types of incidents and crimes occur away from 

where the victim, the offenders and witnesses live. The important role of the witness 

points to the observable nature of crime, incidents and policing that is connected to 

fear of crime and confidence in the police. The subtle interaction of police, people, 

habitat, location and perception means that geodemographic classifications and their 

component variables are insufficient for the contextualisation and interpretation of 

the policing classifications: thus the need for the bespoke social indicator analysis 

and classification. This bespoke classification is focused on the characteristics of 

location rather than based on ‘people by where they live’. The variables that form the 

building blocks of the location classifications are designed to be compatible with the 

policing classification by selecting those that adequately describe the differences and 

similarities between different locations that are relevant to the social dynamics that 

facilitate the occurrence of policing incidents and crime. The separate location and 

policing classifications are amalgamated to create an overarching classification (see 

chapter 7) of location.  

These bespoke geographic policing classifications which are a variation on 

geodemographic classifications are similar in concept to geo-business classifications 

created by Weber and Chapman (2011) therefore they are referred to as geo-

policing classifications in this thesis. 
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1.6 Research Area of Interest 

The police data selected for analysis have been provided by the Metropolitan Police 

Service (MPS) which is responsible for policing Greater London with the exception of 

the City of London, which has a separate police force. The MPS datasets all refer to 

the calendar year of 2009. Where there is a choice in the non-MPS datasets 

selected for analysis the dataset that comes closest to applying to the calendar year 

of 2009 has been chosen. 

The classifications created by this thesis address policing at a local level. The 

smallest geographical unit of policing is the council ward. This is the level at which 

Neighbourhood Policing (NP) is carried out. NP was introduced in the MPS in 2004 

to reduce fear of crime and increase confidence in the police; this is reviewed in 

detail in Chapter 2. The classifications outlined in chapter 7 are therefore created at 

the council ward level. There are 624 such wards in the MPS. Other scales of 

policing are also discussed within the thesis.   

1.7 Research Question 

This brief overview of the focus of the research for this thesis leads to encapsulating 

its essence in the form of a research question:  

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 
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1.8 Format of the Thesis 

This chapter provides the introduction by broadly setting out the subject of the thesis, 

its importance, its relevance and how the research question will be addressed. 

Chapter 2 places the research in this thesis in its policing context by outlining the 

organisational and geographic structure of the MPS and its place in the larger 

policing system of England and Wales and the relevant systems of police 

accountability. This leads into a discussion of published research and policy 

regarding the connected subjects of confidence in the police, trust in crime statistics, 

and the fear of crime. The reasons why crime, incidents and other policing problems 

vary in time and space are then discussed with reference to relevant theories and 

literature. Finally the role that mapping plays in the police is covered with special 

reference to police produced maps for the public on the Internet. 

Chapter 3 reviews the strength and weakness of official crime statistics in the context 

of the discussions in Chapter 2.  

Chapters 2 and 3 therefore are designed to provide the context and the need for the 

geo-policing classifications. 

Chapter 4 reviews the methodologies of clustering and classification used in science 

with the focus on those used to create clusters and classification within GISc. The 

chapter concludes with a broad outline of the methodology used in this thesis. 

Chapter 5 provides a detailed review of the sources of data for the policing 

classification, much of which is not currently available to the public. The available 

variables for the location classification are also reviewed. The chapter concludes by 

outlining which data have been selected for the clustering and classification process. 
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Chapter 6 examines the attributes of the selected data covering the topics of 

accuracy, precision, provenance, consistency and uncertainty. The chapter 

concludes with the details of the methodology that are dependent on the data 

selected and their attributes. 

Chapter 7 presents the analysis and results of the clustering and classification. 

Chapter 8 discusses how the classification system can be incorporated into the MPS 

Internet maps for the public and issues arising from the analysis in Chapters 5, 6 and 

7. 

Chapter 9 provides the conclusion to the thesis.  

  



 

8 
 

Chapter 2 The Research Context 

2.1 Introduction 

The core research question in chapter 1 makes clear that the motivation for creating 

the geographically sensitive classifications in this thesis is to increase public 

confidence in the police. Over the last decade there have been two main strands of 

research concerning the relationship between police performance and public 

confidence in the police. The first strand stems from incivility theories (Taylor 1999) 

and connects increased public confidence in the police with police performance that 

reduces the fear of crime (Millie and Herrington 2005). The second strand is based in 

procedural justice literature (Tyler and Hue 2002) that suggests that public 

confidence in the police is linked more to their perceptions of the legitimacy and 

fairness of the police (Hough et al 2010) than with reductions in the fear of crime. 

These ongoing complex arguments are reviewed in relation to the creation of the 

geo-classifications. 

The other aspects of the research question are also reviewed in this chapter. These 

are: the geographical layers of police accountability that follow the organisational 

layers of the police; research relating to why policing challenges vary with location; 

and how geographically enabled information about policing is communicated to the 

public. 

2.2 The geographical nature of policing and accountability  

Policing in the UK is organised geographically within political administrative 

boundaries. The UK is first divided into three subsections geographically; England 

and Wales together, Scotland, and Northern Ireland. The latter two are the 
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responsibility of their devolved governments, the former the responsibility of the 

Home Office (see Mawby and Wright 2005). There are national policing bodies that 

work across these boundaries: for instance, the Association of Chief Police Officers 

(ACPO) includes Northern Ireland with England and Wales, though Scotland 

maintains a separate organisation, the Association of Chief Police Officers Scotland 

(ACPOS). The MPS is one of 43 Home Office police forces that cover England and 

Wales. It has about 32,000 police officers and 4,500 police community support 

officers (PCSO) out of a total employee number of over 50,000. London has over 

20% of the total number of police officers and other police employees in England and 

Wales and about 20% of recorded crime (MPA 2009, Home Office 2009b, Home 

Office 2009a, MPS 2009c). It comprises approximately 1% of the land area of 

England and Wales and almost 15% of the resident population (ONS 2001).  

There are non-Home Office Police Forces that police locations within Home Office 

Police Force areas. The most significant of these in London is the British Transport 

Police (BTP 2012) which is responsible for policing the rail network in London, 

London Underground, Docklands Light Railway and land and premises owned by 

those organisations. This policing includes recording and investigating crimes. The 

MPS police the London bus network with Safer Transport Teams in partnership with 

Transport for London (TfL) and coordinating with BTP London (MPS 2012a). 

Police forces are grouped together under government administrative regions. 

London is a region in itself and is administered by Government Office London (GOL).  

The MPS is accountable to its policing authority, the Metropolitan Police Authority 

(MPA) under the Greater London Authority Act 1999 and the Police Reform Act 
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20021.  The MPS is organised with central commands that cover the whole of the 

police force area.  These include Specialist Crime, Specialist Operations and Central 

Operations. Territorial Operations includes 32 London Borough Basic Command 

Units (MPS 2011). The policing at borough level is in partnership with the borough 

council, formalised by the Crime and Disorder Partnerships in compliance with the 

Crime and Disorder Act 1998. Each London borough is split into council wards, an 

average of about 19 in each borough, making a total of 624 council wards in London. 

Each ward has a Safer Neighbourhood Team of a sergeant and a number of 

constables and or PCSOs (MPA 2009) depending on the differing policing 

challenges each ward presents. The assessment of differences and similarities at 

this scale of geography is central to this thesis. In addition there are non-ward based 

neighbourhood policing teams that cover busy areas, such as town centres, across 

ward boundaries. Further neighbourhood policing teams cover other aspects of 

policing such as Safer Schools and Safer Transport, already mentioned. 

Intelligence-led policing under the National Intelligence Model (NIM) is also 

organised along geographical lines, split into three levels (NCIS 2000).  Level 3 

refers to crime and intelligence at a national and international level: this is the 

responsibility of Home Office agencies such as the Serious and Organised Crime 

Agency (SOCA). Level 2 refers to crime and intelligence across force boundaries, 

but uniquely in the MPS as London is also a region it includes across borough 

boundaries. Level 1 refers to local policing within boroughs and wards, at the level 

the neighbourhood policing is performed. 

                                            
1
  Replaced from 2012 by the Police Crime Commissioner, in London the Mayor’s Office for Policing 

and Crime (Police Reform and Social Responsibility Act 2011) 
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The legal system takes location into account. Specific crimes are defined by location: 

what is legal at home may not be outside of it and an offence can become more 

serious depending on location. Jurisdictions of courts and laws are dependent on the 

location in which the crime occurred (Connor 2008).  

 

 

Table 2.1. Police Accountably at different Geographical Layers (Source: 
compiled by author from various sources, detailed in text) 

Each layer of policing has its own system of accountability; this is summarised in 

Table 2.1 from information from a number of different police and Home Office 
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publications and Legislation (Mawby and Wright 2005, MPA 2011, MPS 2011). The 

top three levels of policing - national, force-wide and BCU - are accountable to the 

public through national and local government bodies. This is primarily2 through the 

mechanism of performance indicators (PIs) dictated to all forces by the Home Office, 

and other PIs agreed with the police authority3  at force level and yet more PIs with 

the local authorities at borough level. At neighbourhood level there are community 

meetings, called ward panels, which held each month and include setting ward 

priorities for the neighbourhood team for the following month (MPS 2009a, Home 

Office 2008). 

The introduction of the overarching Home Office target of increasing public 

confidence in the police in 2008 (Home Office 2008) led to the public’s perception of 

the police being surveyed nationally, with resultant statistics being accurate when 

applied to forces (see section 3.5.2). Since 2005/6 the MPS have been carrying out 

monthly public attitude surveys that have included questions regarding public 

confidence in the police (MPS 2012b); this was introduced to monitor the success of 

the Reassurance Policing Program and Neighbourhood Policing that followed it (see 

2.3 below). The results of these surveys are designed to be statistically reliable at 

force and borough level (MPS 2012c). Despite the removal of the increasing public 

confidence in police PI by the Home Office in 2010 (Home Secretary 2010) the PI is 

still central to the MPS business plan up until 2014 (MPA 2011). 

                                            
2
 Her Majesty’s Inspectorate of Constabulary (HMIC) has an inspection role that can be thematic and 

independent of the performance indicators; government bodies such as Parliamentary Select 
Committees at a national level and council meetings at a local government level can enquire into 
police activities. 
3 Replaced from 2012 by the Police Crime Commissioner, in London the Mayor’s Office for Policing 

and Crime (Police Reform and Social Responsibility Act 2011) 
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One of the arguments developed in this chapter is that over the last ten years 

accountably has been gradually devolved from central government to local 

neighbourhoods through the introduction of neighbourhood policing and the direct 

communication to members of the public regarding local policing information on the 

Internet. With the exception of public attitude surveys, direct accountability from the 

public, that is, not through representative bodies, is at neighbourhood level where 

there is direct contact and feedback from members of the community. In fact, most of 

the questions in MPS surveys and ones carried out nationally are about local policing 

(PAS 2009). 

This emphasis on local performance and local accountability is not sufficiently 

supported by official crime statistics, as will be discussed in chapter 3. Thus the need 

for geo-classifications created in this thesis which is designed to be used and 

understood at the neighbourhood level. First the recent history of the policing in the 

MPS along with the rest of England and Wales needs to be discussed to understand 

why there is this focus on neighbourhood policing. 

2.3 Policing, Performance and Perception 

2.3.1 Policing 

The geographical nature of police jurisdiction and accountability has been discussed 

above. These structures, which at all levels except neighbourhood level are dictated 

by legislation, are intertwined with the organisational structures within police forces. 

This thesis concentrates on the response policing and neighbourhood policing which 

are two different styles of uniform policing that overlap with each other at the local 

level. Figure 2.1 is a simplified typology of the different styles of policing used by the 
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MPS, based upon the author’s 30+ year’s experience of working for the organisation. 

Neighbourhood and response policing are highlighted in blue.  

Figure 2.1 Different Styles of Policing in the MPS (source: authors knowledge 
of policing) 

Figure 2.2 shows a simplified depiction of the geographical nature of police 

structures within England and Wales and has been composed from personal 

knowledge and various additional sources (Mawby and Wright 2005, MPA 2011, 

MPS 2011, NCIS 2000). It is designed to show the localised nature of 

neighbourhood policing which is organised at council ward level. This style of 

policing is augmented and complemented by response policing which also takes 

place within wards but is organised at the borough level. Response policing provides 

24 hour, seven days a week uniform police response to policing incidents and is 

primarily vehicle patrol based. Neighbourhood policing provides high visibility uniform 

police foot patrols within communities which engage with the communities and are 

proactive in dealing with policing problems within the communities, especially those 

of anti-social behaviour nature. Neighbourhood policing is usually 24 hour or seven 
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days a week.  The modern form of neighbourhood policing grew from the 

Reassurance Policing Program that was a result of a radical change in policing 

priorities and style by the MPS and the other Home Office police forces in England 

and Wales. The reasons why this change of priorities took place and the vast 

amount of Home Office funded research (Dalgliesh and Mayhill 2004; Fielding and 

Innes 2006; Home Office 2008; Innes 2004a, 2004b, 2005, 2007; Innes and Fielding 

2002; Millie and Herrington 2004, 2005; Povey 2001; Quinton and Morris 2008; 

Singer 2004; and Tuffin et al 2006) that it generated is now discussed as their 

findings and concepts have direct relevant to this thesis. 

 

Figure  2.2 Geographic Policing Structures in England and Wales (Source: see 

text) 
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2.3.2 The Reassurance Gap and the Reassurance Policing Program 

The term “Reassurance Gap” was first coined in a paper “Civility First” written for the 

Association of Chief Police Officers (ACPO) on behalf of the Chief Constable of 

Surrey (ACPO 2001). The reassurance gap refers to the difference between what 

official statistics record about the nature and level of crime and what the general 

public perceives to be the case. For example, police records and the British Crime 

Survey (BCS) show that crime fell significantly in the years leading up to 2001 but 

this outcome did not match the public’s perception (Millie and Harrington 2005).  

There is general agreement (Povey 2001, Hough 2007, Innes 2004a) that the gap 

had been caused by the police concentrating on its crime fighting role to achieve the 

standards set by police recorded crime reduction oriented PIs at the expense of its 

equally important role of providing security to the public. This crime-centric style of 

policing involved officers withdrawing into vehicles and generally becoming less 

visible, accessible and familiar to the public. This emphasis on the response policing 

style was at the expense of the neighbourhood policing style. Quality of life issues, 

such as graffiti, rowdiness and low-level anti-social behaviour, were not prioritised by 

the police. This resulted in communities feeling abandoned and unsafe (Povey 2001, 

Innes 2004a)). The concern was that fear of crime was rising and that in turn would 

lead to a lowering of confidence in the police (Millie & Herrington 2004) and that 

lowering of confidence would then lead to lack of co-operation with police and 

compliance with law (Hough 2007). A Reassurance Policing approach was 

developed by Surrey Police in collaboration with the University of Surrey. It drew on 

the Signal Crime Perspective developed by Martin Innes (2004b). This perspective 

holds that certain crimes and incidents of disorder provide a heightened sense of 

insecurity leading to an increased fear of crime. Reassurance policing required 
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police officers to become involved with the community again to identify and address 

these signals events.   The Reassurance Policing Program was first trialled in Surrey 

and the MPS to address the Reassurance Gap. It was then piloted in 16 wards in 

eight police forces and evaluated by the Home Office research branch over a two-

year period, 2003 to 2005 (Tuffin et al. 2006).  In 2005 Reassurance Policing was 

rebranded and rolled out nationally as Neighbourhood Policing (Innes 2005). This 

police reform fitted in with New Labour’s public sector reform program that 

emphasised citizen focus and localism (McLaughlin 2005, Ashby 2006).   

The Reassurance Policing Program resulted in a radical rebalancing of policing by 

devoting more resources to the neighbourhood policing style. The reassurance gap 

introduced the concept that the general public’s perception of crime and policing is 

more important than information derived solely from official crime statistics. This new 

way of thinking resulted in the overarching perception based performance indicator 

of increasing confidence in the police. It also led to reviews of official crime statistics 

with the objective of increasing the public’s trust in them: this is discussed in chapter 

3.  Neighbourhood policing has introduced a localised level of police accountability 

that includes providing information directly to members of the public and the ability 

for the community to influence local policing priorities. Finally neighbourhood policing 

led to a re-examination of the causes of the fear of crime and its influence on the 

public’s confidence in the police. 

2.3.3 Incivility Theories 

The ACPO report “Civility First” (ACPO 2001), as already mentioned in paragraph 

2.3.2 above, first coined the phrase “Reassurance Gap”. The choice of title makes 

reference to incivility theories (e.g. Wilson 1975, Garofalo and Laub 1978, Hunter 
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1978, Wilson and Kelling 1982 and Skogan 1990 reviewed in Taylor 1999) that 

originate in the USA that assert that there is a link between incivilities and the fear of 

crime. The theories differ over how the two are linked. Incivilities refer to what is 

known in the UK as anti-social behaviour4, some of which are against the law5 and 

others that are not. They are visual evidence of disorder (Sampson and Raudenbush 

1999); they include graffiti, litter, public drinking, begging, abandoned vehicles, 

damaged and abandoned buildings, and rowdy behaviour. Incivility theories 

conclude that signs of neighbourhoods being uncared for and unguarded due to 

incivilities/antisocial behaviour going unchecked convey a message.  This message 

is read by the law-abiding and law-breakers alike; the neighbourhood is unsafe and it 

is one where crime of all types including serious crime flourishes. If a neighbourhood 

is one where anti-social behaviour is not treated as a priority by police people in the 

community will continue to have heightened fear of crime even when official crime 

statistics show that level of crime is falling. 

There is also literature that asserts that certain places appear dangerous and thus 

engender a fear of crime (see Koskela and Pain 2000). The studies that have been 

carried out have mainly been in relation to women’s fear of crime. Such places are 

diverse: empty bridges, alleys, dead-end streets and crowded railway stations and 

city centres are examples given in Koskela and Pain 2000. To a large extent 

peoples’ fear of crime in these places bears no relationship to recorded crime.  

Studies on the effect of the media on people’s level of fear of crime suggest that the 

sensationalised reporting of crime in the media can increase people’s fear of crime 

(Williams and Dickinson 1993). 

                                            
4
 Or quality of life issues 

5
 Those that are offences in law are mostly not notifiable offences and therefore not recorded in 

official crime statistics 
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2.3.4 The Signal Crime Perspective  

The Signal Crime Perspective (Innes and Fielding 2002) developed at Surrey 

University was the theoretic basis of Reassurance Policing in England and Wales 

(Tuffin et al 2006, Quinton and Morris 2008). The Signal Crime Perspective holds 

that signal events, which can be crimes or other traumatic policing incidents, are 

important not just in terms of the harm done to the victim, but also in terms of what 

they signify and communicate to a wider audience. Certain events are perceived as 

warning signals by those who experience them either directly, or through media 

reportage. These events are thought to be disproportionately influential in terms of 

de-stabilizing a sense of social order, generating fear and anxiety by undermining 

'organic' mechanisms of community based social control. 

Innes and Fielding (2002) acknowledge the influence of incivility theory and 

Sampson and Raudenbush’s (1999) observation study of incivilities as visual 

disorders provides the following definition; 

“A signal crime / event can be defined as an incident that is disproportionately 
influential in terms of causing a person or persons to perceive themselves to be at 
risk in some sense. In effect, the crime or incident is 'read' as a warning signal by its 
audience(s) that something is wrong or lacking, as a result of which they might be 
induced to take some form of protective action. In addition, the presence of this 
signal will shape how the person or groups concerned construct beliefs concerning 
other potential dangers and beliefs.” (Innes and Fielding (2002:5.2)) 

The Signal Crime Perspective thus suggests that the same signals have different 

effects on different people and groups of people depending on their 

geodemographics6. It also suggest that numerous low-level signals generated by 

                                            
6
 Innes and Fielding do not use the word geodemographics but that is what they mean. See for 

example “This is important in that what is read as a signal crime by the residents in one area may not 
be interpreted in the same way by the residents in a different area. That is in a comparatively affluent 
and ordered neighbourhood a spate of graffiti may be seen as an indicator of potential problems 
because it has 'high dissonance' value. Whereas in a chronically deprived neighbourhood, where 
there are other more serious behaviours taking place on a regular basis, the addition of more graffiti 
may be barely noticed.” (Innes and Fielding 2002) 
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incivilities have the same cumulative effect over time as one strong signal such as 

being a victim of crime. 

The Reassurance Policing Program was introduced to address these signal events, 

thus the emphasis on high visibility patrols, tackling anti-social behaviour and 

problem solving. This indicated that policymakers in the Home Office and the police 

trusted the official crime statistics and decided that the public needed to be 

reassured in a way that reduced the public’s erroneously high fear of crime thus 

closing the reassurance gap. 

The Home Office evaluation of the National Reassurance Policing Program, that had 

as one of its four main objectives reducing the fear of crime, found that it had had a 

limited effect in this regard (Tuffin et al 2006: 43) This conclusion was based on 

regarding the fear of crime as consisting only of worry about crime and perception of 

risk (see section 3.4 for a full discussion about fear of crime).  Neighbourhood 

policing activities did however significantly increase the public’s confidence in the 

police (Tuffin et al 2006: 50). The conclusion that is apparent from these findings is 

that increasing public confidence in the police is not dependent on reducing the fear 

of crime. 

2.3.5 Procedural Justice and Legitimacy 

The second strand of research referred to in the introduction dates from the Tuffin et 

al 2006 publication. This research was to ascertain what factors affect increased 

public confidence in the police if reducing the fear of crime had only limited effect. 

Researchers found resonance in the explanations provided by procedural justice 

literature, the origins of which can be traced back to Thibaut and Walker (1975) work 

that was expanded to apply not only to the United States of America’s (USA) criminal 
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justice system but other areas of public control and service (MacCoun 2005). British 

academics were particularly interested in the work of Tyler and his colleagues 

(Hough 2007) that found that satisfaction and confidence in the police by the public 

is linked to perceptions of legitimacy, dignity and fairness. As Hough (2007) points 

out policing by consent was a founding principle of the MPS in 1829 but ignored by 

the crime reduction PIs leading up to the identification of the Reassurance Gap in 

2001. 

Home Office analysis (Mayhill and Beak 2008) was carried out of a British Crime 

Survey (BCS) question about confidence in the police. It found that people who 

responded positively to that question strongly tended (score +10.24) to agree “that the 

local police are dealing with the things that matter to people”; tended (score + 3.42) to agree 

“that the local police treat everyone fairly and with respect”; and also tended (score + 2.00) 

to agree that “perceiving that certain factors, such as noisy neighbours and litter, were not a 

problem in the neighbourhood”. No such association between fear of crime and confidence 

in the police was reported. In fact the words ‘fear of crime’ do not appear anywhere in the 35 

page document. Instead its opening sentence alludes to procedural justice literature; 

“Research suggests that procedural justice – fair and respectful treatment of citizens 
– is associated with trust in the police and viewing the police as legitimate. 
Legitimacy, in turn, is associated with greater willingness to cooperate with the police 
and assist in preventing and responding to crime, and greater compliance with the 
law.” (Mayhill and Beak 2008:1) 
 

This represented a radical shift in the Home Office view of what influences 

confidence in the police. The public appear to be more interested in the focus and 

process of policing rather than a simplistic fear of crime reduction objective. More 

complex research undertaken by Jonathan Jackson and colleagues (Jackson 2004, 

Jackson and Sunshine 2007, Jackson et al 2009, Jackson and Bradford 2010 and 

Jackson and Gray 2010) incorporating both the strands of incivility theory and 
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procedural justice literature have resulted in more nuanced findings. These are 

summarised most clearly in the findings and conclusion of Jackson et al 2009. This 

research shows that the public is not influenced by its level of fear of crime but by 

whether the police are dealing with those incivilities or signal events that cause an 

increased level of fear of crime. This involves the police engaging with the public and 

jointly indentifying problems which police tackle with the consent and cooperation of 

the community. The Jackson et al 2009 research agrees with the signal crime 

perspective that the public wish police to deal with anti-social behaviour as a priority 

but more than that the research suggests that the public expect the police to uphold 

the moral values of the community and if they do not they are tainted by this failure. 

The research also finds that the public think the police have a more expansive role 

than just crime fighting and that the most important police role is dealing with 

incidents that are calls for assistance from the public.   

The Reassurance Policing Program was to bring a balance to policing that had 

previously been out of kilter in favour of response policing. The HMIC (2010) review 

into how police forces dealt with repeat anti-social behaviour victimisation in the light 

of high profile cases in which the victims had committed suicide recommended 

improving response policing and its information systems. The senior HM Inspector 

behind this report was the former Chief Constable of Surrey who sponsored the 

“Incivility First” ACPO report that started reassurance policing through the 

identification of the Reassurance Gap almost ten years earlier. This is an 

acknowledgement of the value of response policing and the publication of the HMIC 

(2010) report can be seen as another rebalancing of the high profile policing styles 

within communities, this time back towards response policing. 
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Confidence 

in Policing 

Perception of how well the police are:

• responding to emergencies,

• tackling and preventing crime,

• supporting victims and witnesses,

• providing a visible presence and

• policing public events

Views that the police are:

• committed to and engaged with the 

community,

• by listening, understanding and dealing with 

their concerns,

• Are reliable

People feel that the police are:

• fair and treat them with respect, regardless of who 

they are or the reason for contact

• helpful, friendly and approachable

People perceive that there has been a decrease in 

local disorder and ASB, e.g. noisy/nuisance 

neighbours, teenagers hanging around, drinking in the 

street and vandalism

Information 

about local 

policing 

activities 

shapes 

Public 

Opinion

By getting the things right which make up the drivers 

– and telling the public about it

Effectiveness 

in dealing with 

crime

Engagement 

with the 

community

Fair treatment

Alleviating 

Local ASB

The MPS Confidence Model

Figure 2.3 MPS Confidence Model (Source: MPS 2012b) 

Figure 2.3 is a copy of the MPS Confidence Model copied in May 2012 from the 

Internet web page (MPS 2012b). This reflects the procedural justice literature’s 

findings of what influences public confidence. Here the confidence is related to 

policing rather than the police which can be interpreted as a subtle change of 

emphasis. The process of policing is being judged rather than the outcome of the 

process because what the public is interested in is police doing their job properly not 

in being told that the police must be doing their job properly because a measure like 

reducing police recorded crime has been achieved. It is a case that ends do not 

judge the means; it is the means that are important. 

As already mentioned the change of government in the UK in May 2010 has resulted 

in the removal of the over-arching performance measure of increasing confidence in 
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the police to a crime reduction measure. The danger of concentrating on the ends 

rather than the means is that the reassurance gap will be reopened. The purpose of 

the thesis’ geo-policing classifications, which uses police data that are recording the 

process of policing in reaction to public demand, is to allow informed interactions at a 

local level leading to a joint understanding of the community’s policing problems and 

partnership approach to tackling them.  This gelling of police communication, 

engagement, accountability and shared values at a local level engenders trust and 

confidence in police based on public perceptions of policing effectiveness and 

legitimacy (Jackson and Bradford 2010).  

2.4 Variations in policing challenges by location 

The development of localised police accountability invites comparison of police 

performance in different areas. It is apparent from any location based tables of 

policing related statistics that there are variations and similarities in those statistics at 

different locations.  Environmental criminologists (Brantingham and Brantingham 

1995) find that these variations are caused by the characteristics of the location itself 

where police performance is one of many variables to be considered. Hotspot 

analysis has resulted from research into these variations. 

2.4.1 Crime hotspots 

The term hotspot has been used within the context of illness and disease, for 

instance, cancer mortality rates (Mason et al 1985). The locations of the incidences 

of cancer deaths were mapped to establish whether there was non-random 

clustering at certain locations. These locations were then investigated to see if there 

was an environmental cause or influence at the clustering or hotspot locations that 

could be linked to the occurrence.  Openshaw et al (1987) developed a 
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computationally intensive geographical analysis machine (GAM) to identify those 

areas where the distribution of incidents is significantly different from what would be 

expected if the distribution does not have location related cause or causes, that is, 

locations that differ significantly from a Poisson distribution. Repeat (499 iterations) 

Monte Carlo significance testing of randomly spatial distributed incidents within the 

spatial distribution of the potential population is carried out within overlapping circles 

of differing sizes. In Openshaw et al 1987 study 812,993 circles were automatically 

selected and analysed; 1792 survived the significance test. This resulted in the 

identification of two large and three small spatially oriented clusters where the 

incidents were higher than would be normally expected. Sherman et al (1989), who 

were the first to use the term hotspot in the context of policing research, applied a   

less robust methodology7 to the occurrence of police crime incidents recorded on the 

Minneapolis incident management database in the United States. They did this to 

test the validity of Cohen and Felson’s Routine Activity Theory (1979) that holds that 

for a crime to occur a motivated offender and victim needs to meet in the absence of 

a capable guardian.  The non-randomness of offender characteristics (Povey et al. 

2011), victim characteristics (Flatley et al 2010) and importantly locations 

characteristics (Radcliffe 2010) have been proved by numerous studies before and 

since. Environmental criminologists propose the hypothesis that locations by their 

nature generated or attracted crime (Brantingham and Brantingham 1995). These 

ideas were distilled into hotspot categories and have become part of training 

programs for crime analysts (Clarke and Eck 2005). 

                                            
7
 Tests of Poisson distribution was used that attempted to relate potential locations of specific types of 

crime related incidents with the expected (according to the Poisson calculation) and actual occurrence 
of that type of incident. Only one unit of area was used, that of the whole Minneapolis Police area.  
This meant that the result of the analysis was that incidents did not have a random or Poisson 
distribution over the whole potential area of incidents – 50% of calls occurred in 3% of locations. The 
methodology did not allow these to be mapped and the “heat” of the hotspot to be assessed.  Kernel 
Density calculations are now usually used to map hotspots  (see Eck et al 2005: 26) 
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There are three types of hotspots (Chainey 2010): 

 Crime generators – these are places where large numbers of people 

congregate providing the conditions for likely offenders and likely victims 

meeting. Examples are: shopping centres, entertainment areas and transport 

hubs; they are characterised by high numbers of crimes but low rates of crime 

per likely victim. 

 Crime attractors – these are places known as centres for illegal activity that 

attract likely offenders and likely victims, examples are red-light districts and 

open drug markets; they are characterised by high crime and high rates of 

crime per likely victim. 

 Crime enablers – these areas where there is little regulation of behaviour, 

examples are parks, car-parks and deserted railway stations; they are 

characterised by low number of crimes but high rates of crime per likely 

victim. 

These classifications are generalised and are a simplification of the underlying 

mechanisms of the crime commission process. They are for the purpose of 

identifying problem locations by crime analyst to enable directed police patrols and 

other generalised crime prevention measures as shown in table 2.2.  
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Table 2.2 Hot Spot analysis (source: Clarke and Eck 2005) 

The categories of generator, attractor and enabler suggest that locations are active 

participants in the crime commission process. It also raises the possibility of cold-

spot locations which prevent, repel and disable thus inhibiting crime. Crime theories 

relating to defensible space (Newman 1972) and situational crime prevention (Clarke 

1983) suggest that the actual design of space at the location affects the occurrence 

of crime. This relates to visibility of spaces to aid collective guardianship and security 

of potential victims and the restriction of circulation and escape routes by potential 

offenders. Examples of design affecting crime are pedestrian tunnels in the centre of 

Birmingham which were found to account for a disproportional amount of crime 

(Poyner 1983)  and research into influence of improved street lighting on the 

occurrence of crime which showed that it did have a crime reduction effect (Pease 

1999). This means that the design feature may be more usefully considered the hot 

or the cold spot making the actual location a secondary influence. 
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The role of opportunity 8 (Wilson 1964) and specific offences needs to be mentioned. 

Obviously car crimes can only occur where there are cars, residential burglaries 

where there are homes and handbag snatches can only occur at places where there 

are people who are carrying handbags. The point being made here is that crime may 

not be quite as non-random in space as it first appears if account is taken of 

opportunity. In other words lack of opportunity makes locations non-continuous for 

the occurrence of crime and incidents.  Opportunity, it can be argued, extends to 

offender behaviour; research has shown that there is a very strong link between 

violence and the consumption of alcohol (Homel and Tomsen 1993, Finney 2004); 

therefore places that include the drinking of alcohol provide greater opportunity for 

violent behaviour. Similarly research has shown a very strong link between chaotic 

heroin, crack cocaine and cocaine use and that person committing high volume 

acquisitive crime (Bennet and Holloway 2004). This hard drug user is a 

motivated/likely offender in the terminology of the Routine Activity Theory (Cohen 

and Felson 1979), therefore a location that attracts such people to it to obtain drugs 

or steal goods from shops, people or cars will become a crime hotspot. 

The temporal aspect of location is also important; the hotspots in reality are spatio-

temporal hotspots. The temporal aspect provides additional clarity to the differences 

between different types of crime. For instance, the same location can be a pick-

pocket hotspot during the day and violence and antisocial behaviour hotspot in the 

early hours of the morning. The physical structure of locations tend to remain the 

                                            
8
 Much can be written about the nature of opportunity but space does not permit (pun not intended). 

Cornish and Clarke Rational Choice Perspective (1986) tempers opportunity with risk and benefit. 
Richards (1997) synthesised Routine Activity Theory and Rational Choice Perspective into the 
Routine Choice Dynamic to explain variations of the number of vehicle thefts in Europe: this included 
limitation of choice (opportunity) through lack of ability (knowledge, equipment, technique). The fact is 
much crime of a violent, disorderly or antisocial nature is not rational and requires little ability so it is 
simpler within this narrative to pursue the argument using of the Routine Activity Theory. 
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same for long periods of time but their use and the people who frequent them varies 

over the hours of the day, days of the week and seasons of the year.  

The actual occurrence of crimes is the culmination of complex processes that bring 

offenders and victims and/or commodities together in time and space. The Problem 

Oriented Policing (Scot 2000) approach to crime prevention is to analyse how these 

separate elements of crime can be changed by intervention so that crimes no longer 

occur. These elements determine the spatial and temporal dimensions of the crimes 

when analysed in bulk.  

The mapping hotspots assume that crimes and incidents have a time and a location, 

that the location and time are unique and that they have been accurately recorded. 

Chapters 3 and 4 discuss these issues of uncertainty. Even assuming that the data 

are accurate and comprehensive the depiction of hotspots can give false 

impressions of the location of crime. The main problem with Openshaw’s GAM (see 

above) is the need for accurate denominator data and the availability of the software 

(Chainey & Ratcliffe 2005). The visualisation of crime/incidents hotspots on maps is 

almost exclusively as a result variations of kernel density calculations (Chainey & 

Ratcliffe 2005). This involves the crimes/incidents being first mapped as points on a 

map. A grid is superimposed on the map and the distance from each grid cell to each 

crime/incident point is calculated, and an estimate of crime/incident density for each 

grid cell is made using a mathematical function (a kernel) that relates the density to 

distance (Bailey and Gatrell 1995 quoted in Levin 2006). This is usually performed 

by a software program such as ArcGIS with the user selecting the grid cell size and 

the distance from each cell included in the calculation (the bandwidth). A double (or 

more) kernel density calculation can be carried out if underlying characteristics are 

taken into account such as resident population and/or number of shops (see Levin 



 

30 
 

2006). The resultant map is either displayed using gradation of colours to show the 

gradation of incidents to a hot centre point, or a three dimensional depiction of 

gradation. 

This can be misleading for two reasons. Firstly, the map gives the impression that 

the centre of the hotspot is where there were the most crimes/incidents, which is not 

necessarily the case and secondly that there is a gradual lessening of risk of a 

crime/incident occurring as the distance becomes greater from the hotspot centre, 

this too is not necessarily the case due to variations in opportunity (see below). For 

instance, there may be a park or square in the centre of a town’s shopping district, 

the centre of the shoplifting hotspot may be in the park or square where no 

shoplifting can take place. 

Hotspot mapping is extensively used by crime analysts and even if they give a false 

impression of areas of opportunity which in many cases are static they give a useful 

impression of the activity locations of offenders, who are mobile, thus accurately 

depicting the footprint of crimes at locations. If the observable nature of many crimes 

and antisocial behaviour incidents are considered it is logical that the observability 

reduces with greater distance. This may mean that a comprehensive hotspot map of 

relevant crime/incidents accurately represents the accumulative effects of these 

signals on the perceptions of individuals and the community.    

2.4.2 Variations in Time 

The temporal characteristics of crime are an under-studied area of research 

compared with the spatial characteristics (Townsley 2008). This is the case even 

though crime varies by hour of the day more than any other indicator (Felson and 

Poulsen 2003) and different types of crime have different temporal profiles, for 
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instance residential burglaries tend to occur in the day and non-residential burglaries 

at night (Chainey and Ratcliffe 2004:87). Alcohol related disorder has a distinctive 

profile (Bromley and Nelson 2002) that relates to people’s routine activities of 

drinking in the evening, especially at the weekend. In fact Cohen and Felson’s 

seminal work (1979) that has been used to explain spatial clustering of crime is 

exactly appropriate to temporal clustering as the first sentence of the paper shows; 

“In this paper we present a "routine activity approach" for analyzing crime rate trends 
and cycles” 

The trends and cycles are references to Hawley’s Human Ecology approach (1950) 

in which the rhythms of people’s everyday lives lead to offenders and victims 

rhythms coinciding in time and space providing the opportunity for crime to be 

committed. These cycles determine when shops, schools, public houses and clubs 

are open and shut; when public transport is available and when it is not; when 

sporting and other events occur; and when holidays are taken and festivals are 

celebrated. During a single day there are hotspots and coldspots of opportunity. 

These cycles mean that volume crime events such as disorder and antisocial 

behaviour are highly predictable if the underlying opportunity influences are taken 

into account. 

The predictable nature of crime has led to the science of crime forecasting (Cohen 

and Gorr 2005, Gorr and Harries 2003, Corcoran et al 2003). The most useful 

forecasting of crimes has been with burglaries which are based on statistical models 

that show that if burglary occurs at a location then it is more likely that other 

premises in a defined area and within a defined time will be subject to a burglary 

than would otherwise be the case (Short et al 2009). The routine activity theory can 

provide explanation. If it is assumed that an offence like burglary has very few likely 
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offenders and those offenders commit a high volume of crime because, for instance, 

they are funding a heroin or crack cocaine addiction (Bennet and Holloway 2004) 

and those burglars have routines that limit their area of activity (Bennell and Jones 

2005) then it is logical that premises where an active burglar is operating will be at 

greater risk than otherwise.  These hotspots will vary over time as burglars are 

caught or because their lifestyle has changed. This type of predictive analysis is 

applicable to any crimes that have few likely offenders, for instance, predatory sex 

crimes and crime of extreme violence or offences where the modus operandi is 

identifiable and unusual. It is less useful for alcohol related disorder and antisocial 

behaviour because the existence of many likely offenders and the concentrated 

temporal and spatial windows of opportunity mean the spatiotemporal hotspots 

remain stable and highly predictable. This means that statistical models are not 

required to assist operational policing.    

One of the problems with analysing the micro- temporal (hour of the day) aspects of 

crime analysis is that with certain types of crime, the exact time of the offence 

remains unknown. This is the case with many property crimes such as burglary, 

vehicle related theft and criminal damage because the property is left unattended for 

a period of time, often several hours and the crime is only discovered when the 

victim sees the property again. Aoristic analysis is used to allocate a value to a crime 

that happened within a time period of over one hour (Ratcliffe 2000:2002b)9.  This 

provides a system of scientific analysis but one that includes a degree of uncertainty 

that is related to the lengths of time periods within the data. 

                                            
9
 For instance, a crime that is known to have occurred at a certain hour is given a value of one for that 

hour. A crime that occurred within a four hour period is allocated a value of ¼ for each of the four 
hours, etc. 
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Crime is also analysed over longer periods to detect trends. The BCS is a good 

example of this macro-temporal analysis using the scale of a year. The police crime 

recording database has the most comprehensive details of when a crime has 

occurred and would therefore be most appropriate for temporal analysis of series 

crimes discussed above. This thesis argues that the police incident database is the 

most appropriate data source for public violence, disorder and antisocial behaviour 

type offences.  

2.4.3 Variations in the presence of a motivated likely offender 

When studying spatiotemporal crime variation through the analysis of the crime 

commission process the number of likely offenders that are at a location at any given 

time needs to be considered. It can be argued that for most crimes opportunity is far 

greater than the ability of likely offenders to exploit. Therefore the determining factor 

for a crime to be committed is the presence of a motivated likely offender. What is 

known is that certain crimes have very few likely offenders, for instance, serial 

murderers are fortunately few and far between at one extreme; and at the other 

extreme people who are capable of committing insurance fraud are numerous. 
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Figure 2.4 Offenders as a percentage of the population: by age, 2006, England 
and Wales (ONS 2007) 

In more general terms the gender and age determine the likelihood of a person being 

an offender. Figure 2.4 shows that 80% of people convicted of offences in 2006 were 

male. The peak age for males was 17 and females 15. 

 

Figure 2.5 Offenders found guilty of, or cautioned for, indictable offences, 2006 
(Source: ONS 2007) 

Figure 2.5 shows that the gender percentages differ with types of crime. The crime 

that has the highest percentage of females is theft. 
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There is a high degree of uncertainty regarding statistics concerning the 

characteristics of offenders because they are often unknown when a crime is 

committed. In some crimes, such as street robbery, the victim does see the offender; 

therefore a partial description is possible. Other crimes rely on police crime records 

of those who have been arrested for crimes or been convicted. 

Williamson et al (2006) found through the analysis of youth offenders in 

Nottinghamshire categorised by the Mosaic (CACI Ltd, London) commercial 

classifications that those at highest risk of offending were youths who lived in social 

housing. This suggests the link between deprivation and offending. 

2.4.4 Victim Characteristics 

The BCS provides information about the characteristics of victims of crime (Flatley et 

al 2010). Figure 2.6 shows that the risk of being a victim of crime reduces with age, 

with a slightly greater risk if you are male until very late in life when being a female 

carries greater risk. The male young person’s relative risk is even greater if only 

personal crimes are counted – Figure 2.7. This points to lifestyle associated with 

youth, for instance, over 40% of crime victims were people who visited nightclubs 

more than once a week in the previous year. Those who lived within the Output Area 

Classification (OAC) geodemographic classification of City Living were more than 

twice as likely to be victims of personal crime that those who were classified as 

Countryside.  
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Figure 2.6 Proportion of adults who were victims of all BCS crime by age and 
gender in the previous year (source: Flatley et al 2010:25) 

These variations may be even greater if more specific crime types are analysed 

against victim characteristics. Using the rationale of routine activity theory certain 

types of crime such as street robberies require likely offenders and likely victims 

meeting in the right circumstances and environment. A hypothesis can therefore be 

advanced that this type of crime is more sensitive to a victim’s personal 

characteristics than a theft of an unattended vehicle where the characteristics of the 

vehicle are more important and the characteristics of the victim are incidental.   
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Figure 2.7 Proportion of adults who were victims of BCS personal crime by age 
and gender in the previous year (Flatley et al 2010:25) 

Unlike offender characteristics there is a high degree of certainty regarding victim 

characteristics obtained from the BCS. Victim characteristics of gender, age and 

home address for police recorded crime are recorded on the police crime recording 

databases. At the time of writing these details have not been put in the public 

domain. There are issues regarding privacy but bulk, non personalised data could be 

made available to the public and researchers.  

2.4.5 Variation in Community Characteristics 

The fact that crime and police incidents cluster in time and space and the 

criminology theories that explain this phenomenon have been discussed. The logical 

conclusion is that locations that contain the high concentration of the ingredients that 

allow crime to flourish and low preventative ingredients are likely to provide a more 

challenging policing environment than those that have the opposite mix. This means 

police performance cannot be fairly compared between different types of location by 
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reference to the level and nature of crime and incidents. The clustering and 

classification system created by the research in this thesis seeks to allow similar 

council wards to be compared with each other. Potential variables for the 

classifications regarding the characteristics of the location, offender and victim have 

been discussed. Lastly the varying characteristics of the community to resist crime 

and co-operate with police is now discussed. 

An evaluation of Neighbourhood Watch Schemes in England and Wales found that 

they flourished most in low crime areas and fared least well in high crime areas 

(Laycock and Tilley 2005). This finding points to the validity of incivility theories and 

the need for community cohesion to provide neighbourhoods with resilience against 

crime. The neighbourhoods that have the community cohesion to fix the metaphoric 

broken window (Wilson and Kelling 1982) have the social capacity to resist crime 

and therefore maintain a neighbourhood watch scheme, those that do not have this 

social capacity cannot. It may also point to a more fundamental feature of many high 

crime areas, that of a high number of non-residents who frequent the area for work, 

travel, education or entertainment. The problems of assessing crime levels by 

dividing by the number of resident population at a local level are discussed in 

Chapter 3. 

Studies mainly in the USA indicate that black skin people have less trust in the police 

than white skin people (Tyler and Hou 2002: Chapter 10).  Research also in USA 

has shown that immigrant communities have greater distrust of the police because of 

negative experiences of the police and authority in the country of birth, possible 

problems with immigration status, problems of language and cultural differences 

(Menjívar and Bejarano 2004).  London is a city of pockets of high number of 

immigrants that provide a different policing challenge to areas that have a lower 
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number of immigrants. Historically there have been tensions between black 

communities in London and what has been perceived to be the white dominated 

police (Scarman 1981, McPherson 1999). There are still perceptions of 

disproportionality in the application of police powers especially with black male youth 

and stop and search (Bowling and Philips 2007). Post 9/11 and 7/7 Islamic 

communities have perceived misunderstanding of their culture and inappropriate and 

insensitive policing (Pantazi and Pemberton 2009). The choice and design of the 

geo-policing classifications seeks to reflect these policing differences between 

locations. 

2.5 Police produced maps for the Public 

The discussion has shown that police accountability has become more localised. 

Geographic information of local police performance in the form of interactive Internet 

police produced maps for the public have been introduced to assist in this regard. 

The discussion has also shown that public engagement that communicates fair and 

effective policing to tackle crime and anti-social behaviour is linked directly to the 

public having confidence in policing. Police maps for the public if designed correctly 

have the potential of assisting in all these objectives. It is surprising therefore, as the 

following discussion will show that the innovation of crime maps for the public in the 

UK were primarily a political rather than a police initiative; in London this was entirely 

the case. Most of the significant developments in the UK have taken place during the 

time of the research for this thesis.  

In the UK police produced maps for the public are primarily based on police recorded 

crime statistics. This is unlike the USA where crime maps for the public produced by 

private companies on behalf of the police are based on police call for assistance 
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incident data (Utah 2010). Historically the MPS along with the other 43 Home Office 

police forces submitted crime figures to the Home Office for agreed categories of 

crimes (notifiable offences) in agreed format (see section 3.2.2). These are 

published by the Home Office on a yearly basis. This still continues and provides the 

police recorded crime part of the official crime statistics for the country. Police forces 

were not required to give any further details of crime to the public and rarely did so. 

The purpose of providing these statistics to the public was purely for information and 

as crude performance indicators. 

The first crime data that were provided systematically to the public for a policing 

purpose was stolen vehicle data to help prevent people buying a stolen vehicle 

(Richards 1994). The attitude in the early 1990’s within the Association of Chief 

Police Officers (ACPO) was that police had to maintain the security of crime data 

and any provision to the public other than official statistics had to be justified in 

detail. 

The chronology of the provision of crime maps to the public is difficult to ascertain. 

According to Ratcliffe (2002a) there were no police forces or agencies in the UK 

providing crime maps to the public on the Internet in 2001. By the same time, in the 

USA, there were only 38 out of 19,000 police forces or agencies providing crime 

maps to the public on the Internet. It can therefore be inferred that Internet provision 

of crime maps has developed since about 2000.  

Most crime maps world-wide now use a Google Map interface. This includes the 

current national police crime map at the time of writing, www.police.uk, which was 

launched on 31st January 2011. This type of map can be traced back to 2005 when a 

crime journalist created www.chicagocrime.org, one of the first Internet Google Map 

http://www.police.uk/
http://www.chicagocrime.org/
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mash-ups, using publicly available ‘crime’ data (Holovaty 2008). 

www.chicagocrime.org no longer exists but there have been many in the USA who 

have copied its lead. The most notable of these is www.crimereports.com - a 

commercial company that is contracted by police departments in the United States of 

America to create crime maps using the police departments’ incident dataset. These 

maps contain point data which are anonymised if the location makes it possible to 

identify the victim by replacing exact street addresses to more general co-ordinates 

(Utah 2010).   

In 2008 the UK Conservative Party whilst in opposition published a policy paper 

entitled ‘Giving the Public a Crime Map` (Conservative Party 2008) which cites the 

www.crimereports.com interactive crime map of central San Jose (California) as an 

example of best practice. This led to a London Mayoral election manifesto promise 

by Boris Johnson to make London police more accountable through the provision of 

crime maps for public consumption (Johnson 2008). When Boris Johnson won the 

election and became Mayor in May 2008 the MPS launched the maps.met.police.uk 

website in the following August. This appeared to prompt the Labour Home 

Secretary Jacqui Smith to require all Forces in England and Wales to create crime 

map websites for the public by the end of 2008 (Directgov 2008). Another lever for 

this requirement was a series of recommendations about providing local crime and 

disorder data to the public made in a review of crime statistics to improve public trust 

(see section 3.3 for further discussion) commissioned by Jacqui Smith’s predecessor 

Charles Clarke (Smith 2006). Recommendation 3.6 is the most specific to Internet 

crime maps for the public; 

“We recommend that police forces should have geo-coded crime and incident 
data as part of the roll out of neighbourhood policing teams. They should put 
in place the requirements to use this mapped data as a key means of sharing 

http://www.chicagocrime.org/
http://www.crimereports.com/
http://www.crimereports.com/
http://maps.met.police.uk/
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information with the public, including on a force website, within three years.” 

(Smith 2006) 

Since 2008 the introduction of police crime maps for the public has been pursued 

with enthusiasm by the Home Office under both the Labour and Coalition 

Governments. This has resulted in the Home Office launching 

www.crimemapper.co.uk in October 2009, which was replaced by www .police.uk on 

31st January 2011. The website has been very popular with the public; in the first 

month it had received 380 million hits (Computing 2011) - a very impressive average 

of half a million hits per hour over the month.  

The public and political popularity of crime maps has helped overcome two important 

legal hurdles. The first relates to British Ordnance Survey (OS) licensing and 

copyright issues; crime maps for the public which overlaid force boundaries based 

on administrative boundaries on Google Maps were in breach of those licences and 

copyrights (Guardian 2008). In November 2008, after advice from Sir Tim Berners-

Lee, one of the founders of the Internet, Gordon Brown, the then Prime Minister 

announced that OS had until April 2010 to release its mapping data for free re-use 

(Guardian 2009). This data can now be obtained from 

http://www.ordnancesurvey.co.uk . The second hurdle was the interpretation of the 

Data Protection Act 1998; police forces (including the MPS) interpretation of the Act 

led them to combine crime counts within administrative boundary polygons, the 

smallest of which used by the MPS is Lower Super Output Area (LSOA); see ICO 

(2010). The MPS crime mapping site maps.met.police.uk still provides choropleth, 

non-point data at borough, ward and LSOA levels with colours representing whether 

the area is average, below average or above average in the category of crime (or 

ASB as one category) selected. The national www.police.uk website that includes 

maps of London based on MPS supplied data includes point data but protects the 

http://www.crimemapper.co.uk/
http://www.police.uk/
http://www.ordnancesurvey.co.uk/
http://maps.met.police.uk/
http://www.police.uk/
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privacy of victims by showing it on a road at the centre of a grid that is invisible to the 

person viewing the map. 

The argument in this thesis is that even though both websites covering London are 

of a high technical standard they suffer from the same two weaknesses. The first is 

they are based on police recorded crime data that is not comprehensive and has 

public trust problems; this is discussed in detail in Chapter 3 where official crime 

statistics are reviewed. Secondly, there is insufficient contextual information 

available to properly assess police performance and therefore hold police 

accountable at a local level. This second point is supported by a Home Office 

evaluation of crime maps that found no police accountability benefit (Quinton 2011). 

The creation of geo-policing classifications that included relevant location information 

that affects policing and policing data based on police incidents seeks to provide 

solutions to these weaknesses.  

2.6 Police Management of performance through Crime maps and 

Geographical Analysis 

Automated mapping has been partly responsible for the radical transformation of 

policing in the USA over the last 20 years. In 1994 New York Police Commissioner 

Brantton introduced a zero tolerance policing policy to the streets of New York to 

reduce serious crime by officers being tough on less serious offences (Bowling 

1999). To enforce this change of policing style he was tough on his senior and 

middle managers by holding them personally and publically accountable for crime 

and policing activity that occurred within their geographical area at meetings 

attended by up to 200 people each week, sometimes with the press present 
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(Weisburd et al 2004). He did this by developing a computerised process by which 

up to date crime and incident data could be produced in tabular form comparing 

crime rates that happen recently to the crime rates of the past. This was also 

visualised by mapping the data. This system is known as CompStat. It has been 

developed over the years and has been adopted by many other police forces in the 

USA and in other countries. It continues to be widely used to this day and is now in 

its third version. CompStat’s main purpose appears to be as a performance 

improvement tool but it is also designed to provide intelligence and to evaluate the 

success or otherwise of police activity (Weisburd et al 2004, Rich 1999). 

The closest parallel to a CompStat meeting in the MPS is the tasking and co-

ordination meetings that take place as a central part of the National Intelligence 

Model (NIM). Such meetings take place at force and borough level to prioritise and 

allocate resources to police business on a regular basis using intelligence products 

provided by crime analysts. These products are of four types; strategic assessments, 

tactical assessments, problem profiles and subject profiles. Maps are created by the 

analysts to visualise and communicate the intelligence for all four products (Chainey 

and Ratcliffe 2005). In addition daily PowerPoint briefings are created by each 

borough intelligence unit to task and provide intelligence for patrolling officers. These 

briefings include maps to illustrate crime and other problems, usually by showing 

hotspots. 

Crime analysts are assigned to major criminal investigations. Mapping skills are used 

to visualise the scenes and series of events over time and space both for the 

investigating team and the jury when the case is heard at court. 
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An increasingly specialist area in mapping is geographic profiling of unidentified 

offenders to aid the investigation of crime. A series of offences are first identified as 

being linked by forensic evidence or by modus operandi. These offences are plotted 

on a map and then using offender profiling theories, journey to crime information and 

statistical techniques the likely location of the offender’s home is identified on the 

map (Canter and Youngs 2008). 

In the MPS the analysis of performance and intelligence are separate functions that 

have different central management structures and processes. As discussed above, 

intelligence processes are dictated by the National Intelligence Model (NIM - NCIS 

2000). MPS performance is managed as part of the Deputy Commissioner’s Portfolio 

(MPS 2011). Maps are produced centrally to illustrate borough performance in 

priority crime areas. These are usually choropleth maps showing reductions or 

increases in recorded crime over a stated period. Some forces in England and Wales 

have implemented CompStat within their performance management regime (PSU 

2005). The MPS has not implemented it, but uses maps to hold borough 

commanders to account. 

The Association of Police Authorities (APA) has developed a list of the most similar 

of 318 of the basic command units (32 boroughs in the MPS) in England and Wales 

calculated by multi-variable, multi-dimensional cluster analysis, similar to that used in 

this thesis (Hall et al 2003)10. It is noted in section 8.4 that the 16 variables used to 

measure similarity and difference are similar in nature to the 43 variables used in the 

analysis of 624 MPS council wards. 14 clusters resulted with most of the MPS 

boroughs being in clusters 2 and 3.  

                                            
10

 It is unknown exactly what cluster method was used because this is not outlined in Hall et al 2003: 
the methodology used in this thesis is outlined in Chapters 4 and 7. 
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This analysis is used under a system known as iQuanta (APA 2006) to compare the 

performance of basic command units across the country in an equitable way on a 

monthly basis. The data was based on policing and crime data collected for the 55 

Performance Indicators for Policing and Community Safety (APACS Home Office 

2009) from various information systems.  

There has been much change in the area of police performance indicators as has 

already been discussed with the reduction of the number of performance indicators 

required by central government to be collected. This appears to have caused 

iQuanta be based almost entirely on crime data relating to its occurrence and the 

outcome of investigation and prosecutions. Police authorities along with the APA 

have been abolished in favour of Crime Commissioners but iQuanta appears to have 

survived and there are plans to make the crime related information available to the 

public through the www.police.uk mapping website (Government Statistical Service 

2012). 

2.7 Conclusion 

This chapter seeks to outline the context of the research in this thesis. Policing, 

performance and accountability are made complex by the geographic variations 

relating to differences in the characteristics of locations and the communities and 

people who live, work and otherwise frequent them. 

The discussion of variations in policing challenges in section 2.4 provided the 

theoretical basis for the selection of the variables in the location domain of the geo-

policing classifications, see sections 4.5.2, 5.7 and Chapter 7. 

http://www.police.uk/
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Police performance is related to the ongoing debate about the purpose and priorities 

of policing. The crime reduction role of the police is again being emphasised by the 

government but the argument that police needs to maintain legitimacy through fair 

and effective processes leading to public confidence still seems to be strongly 

supported within the MPS.  

The government’s reliance on official crime figures to judge police performance leads 

the discussion in this thesis to reviewing their strengths and weaknesses in 

performing this role. This is discussed in the next chapter, Chapter 3. 

The government crime reduction target is essentially one that compares the 

performance of police forces with their own performance over the previous year or 

years. This is duplicated within police forces with the more localised units of police 

accountability. This, it can be argued, is a limited and unfair method of measuring 

police performance even if the measure itself is comprehensive and accurate - which 

it is not (see section 3.6). This is a limited and unfair method because it takes no 

account of the fact that there may be vast variations in the performance of forces in 

previous years leading to a variation in the potential for improvement. This 

performance regime stems from the knowledge that the variations in the policing 

environment discussed in this chapter lead to unacceptable uncertainty when 

comparing force with force, borough with borough or ward with ward. 

Presently the iQuanta system (see section 2.6), allows comparison of police 

performance at BCU scale throughout England and Wales to all similar BCUs to be 

compared using single variables. The geo-policing classifications created by this 

thesis allow comparison at council ward scale within the MPS by grouping wards 

with similar characteristics that affect crime, incidents and general policing together. 
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The publishing of these data on police produced mapping websites could allow the 

public to identify variations in police performance thus aiding police accountability at 

a local level. This accountability incentivises improved police performance, which 

does not only relate to crime, leading to increased confidence in the police. 

The importance of public perception has been introduced in this chapter with 

reference to: the Reassurance Gap, the confidence in police  measure of police 

performance, the signal crime perspective, incivility theories and the procedural 

justice literature. This informs the selection of variables in the policing domain of the 

geo-policing classifications; see sections 3.6, 4.5.2, 5.4 and Chapter 7.  Much of the 

crime and disorder that is visible and therefore perceived by the public is recorded by 

the police incident database. It is this same database that records the police 

response to this public demand. This thesis therefore investigates the utility of this 

dataset as an alternative and complementary dataset to police recorded crime and 

the British Crime Survey. The link between the public’s perception of crime and the 

public’s confidence in the police is discussed in the next chapter under the heading 

of “Fear of Crime”. This discussion shows, in agreement with procedural justice 

literature, that to increase public confidence in the police the police need to 

demonstrate that they understand the factors that cause people to fear crime and 

demonstrate that they are tackling them in a fair, effective and efficient way. This is 

why the dynamic relationship between public demand and police response recorded 

by a police incident database are attractive variables for the geo-policing 

classifications. Police incident data also have limitations; this is discussed further in 

Chapter 6. 
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Chapter 3 Official Crime Statistics and their 
validity in measuring police performance at a 
local level 

3.1 Introduction 

The argument that is made in this chapter is that official crime statistics are designed 

to be reliable and valid at a national scale. This nationally oriented design means 

that when they are applied to smaller units of geography, as they are in Internet 

crime maps for the public, increasing uncertainty is encountered as these units 

become smaller. Official crime statistics require specialist knowledge to understand 

what exactly is being measured, how it is being measured, and the validity of that 

measurement especially when applied to local communities. This knowledge needs 

to span statistics, criminal law, criminology, policing procedures and survey 

methodology. This thesis argues that the lack of understanding of official crime 

statistics by the general public leads them to mistrust those statistics. This mistrust of 

official crime statistics is an issue that has been the subject of a number of 

government initiated reports in recent years (Home Office 2000, Smith 2006, UK 

Statistics Authority 2010, and Government Statistical Authority 2011). This thesis 

also argues that this lack of trust which stems from a lack of understanding has links 

to perception, police performance and fear of crime. These subjects are discussed in 

this chapter building on the review of the research context in Chapter 2. 

The standard text regarding the understanding of crime data in England and Wales 

is Coleman and Moynihan 1996. Although much of it is still valid much has changed 

in the last 16 years regarding Home Office counting rules, recording practices, 

mistrust in the statistics and the greater emphasis on more minor crimes and other 
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incidents of an anti-social nature. A more up-to-date discussion that refers the reader 

to Coleman and Moynihan can be obtained by reading Maguire 2012. The following 

discussion has taken a fresh look at crime statistics from the point of view of making 

local police more accountable to local people through Internet crime mapping 

websites. This has involved researching and referencing Home Office produced 

statistics and reports. As neither Coleman and Moynihan 1996 or Maguire 2012 has 

a local focus the discussion in this thesis provides a comprehensive and rounded 

argument which progresses from the general analysis of the complex, opaque and 

misleading nature of official crime statistics into analysis of the statistical validity of 

crime data at a local level; the whole argument is original and the local level crime 

analysis is new. The argument that official crime statistics are inadequate to 

measure police performance at a council ward scale of geography made in this 

chapter is a central argument in justifying the need for the geo-policing classifications 

created in this thesis. 

The need for police incident data to complement official crime data at a local level is 

acknowledged in Maguire 2012:240 with reference to Smith (2006); see section 2.6 

above.     

The official crime statistics for England and Wales are published annually and are 

the combination of two separately sourced datasets: the British Crime Survey (BCS) 

and police recorded crime (Flatley et. al 2010). Official crime statistics can be traced 

back to medieval times when they were based on court records. In 1856 they were 

changed to be based on police recorded crime (Hough and Mayhew 1981). Over the 

years the collection of police recorded crime statistics has become more 

comprehensive and more systematic (Home Office 2011b) but by their nature they 

do not include those crimes that are not reported to or discovered by the police. 
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Even if a crime is initially reported to police it may not be included in the official crime 

statistics because of the Home Office Counting Rules (Home Office 2011b). This 

unrecorded statistic of crime is known as the “dark figure” of crime (Janssen 2007). 

The BCS was introduced in 1981 to estimate this dark figure by using survey 

methodology to ask a representative sample of the population in England and Wales 

questions regarding their personal and their household’s experience of crime 

victimisation in the last year (Janssen 2007). The BCS has also become more 

comprehensive and reliable over the years and includes questions about attitudes to 

the police, including questions about confidence in the police (Flatley et. al 2010). 

Cost and time considerations limit the sample size used by the BCS. This restricts 

statistically reliable inferences being made relating to rarer crimes and smaller 

geographical areas. This particularly affects the assessment of dark figure that relate 

to these rarer crimes and smaller geographical areas. 

This chapter first covers the legal definition of crime, how it is classified, categorised 

and counted in official crime statistics. It then links the complexity of this little 

understood system to the mistrust of official crime statistics. This leads to a 

discussion about fear of crime and its effects. The statistical issues of making 

inferences from the BCS data are examined with reference to statistical reliability 

and the validity of imposing national geodemographic classifications and Indices of 

Multiple Deprivation (IMD, Noble et al 2008, see section 4.3.5) as labels. It 

concludes that the systems of measurement of police performance through the 

measurement of crime are not fit for the purpose at the local scale of neighbourhood 

policing and localised police maps for the public. It therefore provides evidence that 

a new system of assessing police performance at this level of geography is required. 

It suggests that the reuse of police incident data should form the basis of a bespoke 
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geo-policing classification system to allow the thesis’ research question to be 

addressed: 

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 

3.2 The complexity of Official Crime Statistics 

3.2.1 Crime and offences 

Crime is a word that originates from a Middle English word conveying the meaning of 

wickedness or sin via the Old French word “crimen” from Latin meaning offence or 

judgement and is defined as “an action or omission which constitutes an offence and 

is punishable by law” (Oxford English Dictionary). 

A crime in England and Wales is an offence against the State; in fact more 

specifically it is an offence against the Crown. Criminal cases are listed as “R versus 

the defendant” The R is short for Regina (Queen) or Rex (King). The Crown 

Prosecution Service (CPS) brings cases to criminal courts based on police 

investigations. It is possible for private prosecutions to take place but this is 

extremely rare.  The usual place for private prosecutions is Civil Courts using civil 

law. Criminal courts have the power to punish on behalf of the state after a finding 

guilt based on the evidence proved beyond reasonable doubt. Punishment can 

include loss of freedoms and property. In Civil Courts prosecutions are proved on the 

balance of probabilities and sanctions are limited to deprivation of property. To 

generalise based on the historic origins of the two strands of the legal system, 
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criminal courts’ purpose is punishment whereas civil courts’ purpose is to provide 

compensation (Encyclopaedia Britannica 1911).  

In its broadest legal sense a crime is any offence that can be prosecuted in a 

criminal court. This includes traffic offences and local authority bye-laws. These 

thousands of different offences are very precisely defined by legislation and case 

law. This vast realm of offences creates complexity. 

The criminal law, and therefore policing, has expanded (Flint and Nixon 2006) over 

the last two decades to include behaviours that were previously considered to be the 

realm of civil courts and therefore were labelled as “civil disputes” by police. These 

civil disputes now come under the ambit of criminal law11. Examples of this are 

legislation regarding harassment, most notably the Protection from Harassment Act 

1997, and anti-social behaviour, most notably the Crime and Disorder Act 1998 as 

amended by the Anti-social Behaviour Act 2003. The Crime and Disorder Act 1998 

was also significant in requiring the formation of Crime and Disorder partnerships 

between police and local authorities meaning that the tackling of anti-social 

behaviour is a joint police and local authority responsibility. Along similar lines police 

and the CPS are now using the full weight of the criminal law to tackle disputes 

within households, known as domestic disputes, particularly where violence is 

involved. In the past police adopted a much more hands off approach leaving this 

domain to the civil courts (Grace 1995). 

This discussion is to show that to a large extent crime and its scope in law is not only 

complex but changing based on history and practice. There are underlying principles 

that are outside the range of this research but to a large extent the detail and 

                                            
11

 Police in the past only became actively involved to prevent a breach of the peace 
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complexity of the criminal law in England & Wales has to be learnt and accepted 

rather than logically deduced. This non-intuitive and evolving nature of criminal law is 

even more apparent in the labelling and categorisation of crime for official statistics. 

This is discussed now. 

3.2.2 Sub-divisions of crime and offences 

Recordable offences 

A recordable offence is a category of crime that is not the same as the term police 

recorded crime (see notifiable offences below) used throughout this thesis.  

People convicted of recordable offences have a criminal record that is kept on the 

Police National Computer (PNC). The seriousness of a sentence after conviction is 

partly dependent on the details of the person’s previous criminal record. Police have 

the power to take fingerprints, photographs and DNA swabs to prove the person’s 

identity if contested. The list of recordable offences and regulations about them are 

in a statutory instrument entitled The National Police Records (Recordable Offences) 

Regulations 2000. The offences are those that have a term of imprisonment as a 

sanction plus a number of other specified offences. This means that most traffic 

offences and bye-laws are excluded along with other minor offences.  

Notifiable offences 

Notifiable offences are offences that Home Office police forces are required to count 

for official police recorded crime statistics purposes. The list of notifiable offences 

and detailed instructions regarding how they should be counted are contained within 

the Home Offence counting rules (Home Office 2011b). The list of offences is 

regularly updated as legislation adds new offences and amends old ones. From time 

to time the counting rules change. There have been two major changes in the last 
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few years. The first was in 1998 when a number of more minor offences were added 

to the list and 2002 when the National Crime Reporting Standard (NCRS) was 

adopted by all Home Office police forces (Simmons et al 2003). This introduced a 

more victim based approach to the reporting of crime that clarified when a crime 

should be recorded (see below paragraph 3.2.3). These changes mean it is difficult 

to accurately plot crime trends over time using police recorded crime statistics.   

Lists of Recordable and notifiable offences appear to be compiled separately by the 

Home Office. They share the 930 offences that carry a term of imprisonment as a 

sanction. Recordable offences include an additional 52 non-imprisonable offences 

whereas notifiable offences include 540 non-imprisonable offences. There are a few 

offences that are recordable but not notifiable and many that are notifiable but not 

recordable. 

3.2.3 Home Office Crime Types 

This complexity is continued with the categorisation of Home Office Crime Types. 

Here the barrier to intuitive understanding is based on the minutiae of crime 

definitions. Confusion through the lack of explanation occurs when these crime types 

are used inexactly by the Home Office, politicians and the police. Especially relevant 

is when this is done in the grouping of crimes in police maps for the public.  

Notifiable offences are categorised into Home Office Crime Types (Home Office 

2011b). There are effectively12 ten Home Office Crime Types; 

 Violence against the person 

 Sexual offences 

 Robbery 

 Burglary 

                                            
12

 But technically only nine because even though the official police recorded crime statistics are 
collated into the ten Crime Types shown here the notifiable offences list groups the “offences against 
vehicles” and “other thefts” into one Crime Type labelled “theft and handling stolen goods”. 
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 Offences against vehicles  

 Other thefts 

 Fraud and Forgery 

 Criminal Damage 

 Drug Offences 

 Other Offences 

These are significant categorisations because all Home Office police recorded crime 

statistics and analysis use these divisions as well as related Home Office 

publications (see for instance Povey et al 2011).  They are also used for crime 

mapping purposes with small variations. The national www.police.uk has 11 different 

crime types which can be chosen to be displayed separately by the user in addition 

to “all crime”. This includes eight of the 10 Home Office crime types; sexual offences 

and fraud and forgery are excluded as types (but see below), and shoplifting, public 

order and weapons, and anti-social behaviour are the three additional types of crime. 

It is relevant to the discussions that follow that the “Violence Against the Person” 

crime type is referred to as “Violent Crime”.  The MPS maps.met.police.uk website 

provides choices of: burglary with sub-types options of residential burglary and other 

burglary; motor vehicle crime with sub-types options of theft of motor vehicle and 

theft from motor vehicle; robbery with sub-types options of personal robbery and 

business robbery; violence against the person crime with option of all violence 

against the person crime or sub-type option of most serious violence; and antisocial 

behaviour. “All notifiable offences” can also be chosen for display.  

The MPS mapping site provides no explanation of the types of crime or the source of 

the data. The national mapping site provides no information about the source of the 

data but provides a short explanation of the crime types. This shows that sexual 

offences are included in the violent crime type and fraud and forgery are included in 

http://www.police.uk/
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other crime type. The national mapping site shows the number of “crime incidents” 

that could not be mapped for smaller forces; however it does not do this for the MPS. 

The language used by both crime mapping sites make it apparent that they are 

sourced from the official police recorded crime dataset. The anti-social behaviour 

data appear to be based on the police incident dataset. This is discussed in detail in 

Chapter 5. 

The crime the public consider should be treated with the highest priority by the police 

is violent crime (yougov 2011).  Home Office Crime Type 1, violence against the 

person is often referred to as violent crime even by the Home Office: its crime 

mapping website is an example of this (see also HM Government 200813).  Home 

Office Crime Type 1 is precisely defined in a way that excludes many crimes that are 

violent in nature but is imprecisely referred to leading to confusion and 

misunderstanding. The offences that are included in and excluded from Home Office 

Crime Type 1 are now discussed. 

There is no offence in law that is precisely termed ‘violence against the person’. 

Criminal violence is defined as the unlawful exercise of physical force or intimidation 

by the exhibition of such force (Oxford English Dictionary). The force does not have 

to be used against a person to be criminal: criminal damage (Criminal Damage Act 

1971) often involves violence; serious public order offences such as affray, violent 

disorder and riot (section 1, 2 and 3 Public Order Act 1986) all involve violence but it 

does not have to be directed at a person or people, rather it can be directed at 

property; similarly violent terrorism offences need not specifically be directed at 

                                            
13

 `Saving Lives. Reducing Harm. Protecting the Public. An Action Plan for Tackling Violence 2008-11’ 
(HM Government 2008) states ‘Violent crime covers a wide range of offences including homicide and 
serious wounding; gang-related violence and offences involving guns and knives; hate crime; and 
sexual and domestic violence`. This includes alcohol related violence, gang related protection rackets, 
extortion and debt enforcement, and the sexual exploitation of women and girls through trafficking. 



 

58 
 

people. Consequently none of these offences are included in Home Office Crime 

Type 1 (Home Office 2010b). There are specific Home Office Crime Types for sexual 

offences (many of which are violent in nature) and robbery (which always includes 

violence against a person); this means that these offences are not counted in official 

police recorded crime as Home Office Crime Type 1. Most but not all firearms 

offences14 and offensive weapon offences are included in Home Office Crime Type 1 

but theft offences such as aggravated burglary that involve the possession of 

weapons are not. The lesser public order offences (sections 4, 4A and 5 of the 

Public Order Act 1986) that are specifically against the person and harassment 

offences are included in Crime Type 1. All assaults offences are included as violence 

against the person as are offences that cause death unlawfully or endanger life, 

except those contrary to the Criminal Damage Act 1971. 

Home Office Crime Type 1 is divided between those crimes where injury has been 

caused and those that have not. This is quite straight forward in most cases, for 

instance, possession of an offensive weapon constitutes violence against the person 

without injury, as are public order offences and other offences where there has been 

no contact with the victim. Where the division becomes difficult to understand and 

implement is in assault cases. In law an assault can be complete without battery 

(Blackstone 2008), that is, the threat of immediate violence against a person that the 

assailant is in the position to carry out in person or by proxy. Most assaults include 

battery, that is, the assault includes force being applied to the victim by the offender 

unlawfully. Battery by its nature causes injury; it may be very slight and temporary or 

can be very serious and permanent. The line however is not drawn at the point of 

battery to determine if the crime is with injury or without. A different line is drawn, one 

                                            
14

 The more technical offences enforcing the licensing of firearms are excluded  
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where a common assault with battery (section 39 of the Criminal Justice Act 1988) is 

deemed to be without injury. 

The MPS crime mapping website includes a sub-type of “violence against the 

person” as “the most serious violence”. It is unclear what this includes but probably 

they are those crimes that the Home Office counting rules consider as being the 

crimes with personal injury.   

The end result of this imprecise use of the precisely defined Home Office Crime 

Type 1 is that even when the Home Office or the Government Ministers use the term 

violent crime an expert cannot be sure what is meant. What is sure is Home Office 

Crime Type 1 does not include all violent offences against the person and differs 

from the standard dictionary definition. 

3.2.4 Home Office Crime Classifications 

The crime types are further subdivided by classification into offence groups, for 

instance, burglary in a dwelling and burglary in a building other than a dwelling, or 

robbery of business property and robbery of personal property.  

The classification of crimes by the Home Office is a combination of offences in law 

and a description of where it took place, what type of victim or what type of 

commodity. This way of labelling crimes is used to further subdivide the crimes into 

numerical offence codes which are further divided into sub-offence codes which 

have an “A” if the offence was attempted rather than completed.  

Classifications are based on complex legal definitions and Home Office rules which 

mean that crimes are not always recorded in the way the public may assume they 

should be. For instance, the crime the public consider should be treated with the 
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third highest15 priority by the police is “mugging” (yougov 2011). Mugging or street 

robbery is not a legal term or a Home Office classification. There is a classification of 

personal robbery but this need not take place in the street. Handbag snatches are 

included in a theft classification as they are not robberies as the violence is on the 

handbag rather than the person, though they are normally considered muggings 

(Jefferson and Clarke 1974). 

3.2.5 The counting of crimes in official crime statistics 

The complexities of the Home Office Counting Rules (Home Office 2011b) distort 

numbers of police recorded crimes counted; this affects some crime types more than 

others. The relevant rules are; 

 Whether & When to Record Rules – examples are: the no victim no crime 

rule means that many cases where there is evidence, for instance, that a fight 

took place, do not result in a recorded crime; a similar rule covers the finding 

of illegal drugs and paraphernalia which obviously at some stage were in 

someone’s possession, but with no evidence to show which specific person 

no crime is recorded  

 One Crime per Victim Rule – this can cause confusion in burglary cases 

because the crime is considered to be against a household, regardless of how 

many people live there and have had their property stolen. It is therefore a 

temptation in unsolved cases to consider independent people living together 

but in separate rooms as one household. In solved cases the temptation is to 

regard the premises as containing separate households thus improving the 

detection rate. 

                                            
15

 Second highest – sexual offences 
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 The Finished Incident Rule – this states that if a series of the same types of 

crimes has occurred to the same victim before it comes to the notice of the 

police it is considered to be one crime. 

 The Principal Crime Rule – This means that if a series of crimes all happen 

to a victim in a continuous series of events only the most serious of the crimes 

that occurred is recorded. 

3.2.6 British Crime Survey (BCS) crimes 

The discussion has shown the complexities involved in labelling, classifying, 

categorising and counting police recorded crime. The BCS dataset duplicates all 

those complexities but also has the added complications of statistical reliability and 

non-compatibility with police recorded crime. 

The BCS has three functions: the first is the measurement of the prevalence of crime 

with the purpose of charting trends in comparison with police recorded crime; the 

second is to discover the circumstances of crimes and characteristics of victims in 

order to provide crime prevention information; and the third is to assess the public’s 

attitude to crime related matters (Home Office 2009b). This section discusses the 

first function which is designed to complement the information provided by police 

recorded crime. 

The BCS is a face to face structured interview survey of the general public which 

attempts to measure the nature and prevalence of crime in England and Wales by 

interviewing a representative sample of the general public. The limitations of survey 

methodology and policy decisions restrict the types of crime it measures and the 

types of people it questions. The chosen survey methodology means that only 

crimes that have individuals or households as victims are covered. This means that 
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only three types of crime are measured: those involving theft, assault or criminal 

damage. Policy has determined that fraud and forgery offences are excluded from 

the questionnaire. Only people over 16 years of age are interviewed and only crimes 

committed against people over 16 are counted. In 2009 the BCS carried out a trial 

survey of 10 to 15 year olds using a separate questionnaire but interviewing young 

people from the same household as the adult BCS respondents (Home Office 

2010a). 

The categorisation, classification and counting of BCS crimes is the same as for 

police recorded crime. The BCS methodology involves taking the answers to the 

questions in the questionnaire which are designed to be understood by members of 

the public with no legal training and coding them into the correct legal offences. 

“5.1 Offence coding 

The BCS Offence Coding System was developed for the 1982 BCS to match 
as closely as possible the way incidents were classified by the police. This 
involves collecting detailed information about incidents reported by 
respondents in the Victimisation Modules. Once the data are returned to the 
office, all Victimisation Modules are reviewed by specially trained coders in 
order to determine whether what has been reported represents a crime or not 
and, if so, what offence code should be assigned to the crime.” (Home Office 
2010a). 

The managers of the BCS have had a policy of maintaining consistency by not 

changing the offences since the BCS was introduced (Flatley et al 2010). This 

means that new relevant offences such as those created by the Public Order Act 

1986 are not included. This policy, the Home Office argues, allows trends over time 

to be accurately assessed but this reduces the consistency between BCS crime and 

police recorded crime. It is obviously possible to have more than one coding 

methodology to allow trends to be assessed and the new offences to be included but 

this has not been done.  
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The attempt at consistency between the two datasets includes the BCS adopting the 

police recorded crime counting rules. The end result is crime statistics that are as 

complex in their composition as the police recorded crime dataset.  

3.3 Mistrust of Crime Statistics 

On 20th January 2011 Home Secretary, Theresa May announced that she had 

commissioned the Chief Statistician to carry out an independent review of crime 

statistics with the aim of increasing public confidence in these statistics. She stated; 

"Improving public trust and confidence in crime statistics is crucial if we are to 
improve transparency and empower local communities to hold authorities to 
account." (BBC 2011) 

This is the fourth review of crime statistics in 12 years (Home Office 2000, Smith 

2006, UK Statistics Authority 2010 and Government Statistical Authority 2011), the 

last three of which have been focused on the problem of public trust; the second and 

fourth were personally commissioned by Home Secretaries. Home Office concern 

regarding the mistrust of crime statistics stemmed from the analysis of the 

reassurance gap which arose from the official crime statistics differing from the 

public’s perception of the nature and level of crime (see section 2.3.2). 

One of the main challenges to the accuracy and integrity of police recorded crime 

statistics is that they are used as primary measures of police performance. This 

performance relates to force performance, more local performance and the 

performance of individual police officers. The police performance regime endeavours 

to relate individual performance to pay and promotion especially at a senior level 

(Greenstreet Berman 2010). Similarly politicians claim credit for reductions in crime 

rates as a sign that their policies to tackle crime are working. It is not unreasonable 

therefore that the public is sceptical about the validity of official crime statistics to 
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accurately record the true situation regarding crime especially if it knows that police 

directly, and politicians indirectly are involved in their collection and collation.  

The Home Secretary in her 20th January 2011 announcement of the review stated 

that she had already made the decision to move the responsibility for official crime 

statistics out of the Home Office thus acknowledging the need for the perception that 

they are not subject to political interference. In 2003 the Home Office undertook 

research into the impact of the introduction of the National Crime Recording 

Standard (NCRS) and showed that there were large variations in the way crime was 

being recorded due to local practices (Simmons et al 2003). The NCRS was 

introduced to eliminate those variations. In 2004 the Audit Commission (Audit 

Commission 2004) inspected all forces’ crime records to test compliance with NCRS. 

It found that 60% of forces had failed to meet the standard required by the Home 

Office including the MPS. There has not been another audit since. It can be argued, 

therefore, that there are not sufficient mechanisms in place to ensure that crime 

figures are not being manipulated at the police level. 

Recommendation 2 of the Review of Crime Statistics in 2000 (Home Office 2000) 

stated the following; 

“An annual comparison with the picture of crime indicated by the BCS should be 
presented as an integral part of the picture of crime published by the Home Office.” 

This recommendation has been implemented resulting in an annual publication of 

official crime statistics containing both British Crime Survey (BCS) and police 

recorded crime (Flatley et al 2010). It can be argued that it has been a mistake to 

have one official publication trying to link police recorded crime with the BCS 

because it makes it appear that the two sets of data can be directly compared. In 

most cases there are reasons why they cannot (due to business and youth crimes 
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not being included for instance), the only notable exception being residential 

burglaries (but the fact that the BCS uses a rolling 12 month period and the police 

statistics use a fixed 12 month period affects this and the others crimes) (BCS 

2010a).   

The research carried out for this thesis into the MPS’ computerised crime recording 

system (see Chapter 5) found that it is possible for crimes to be selected that are 

exactly comparable to BCS crimes. This would have benefits in assessing national 

and regional police performance because the dark figures of unreported crime, 

unrecorded crime and reported but unrecorded crime can be properly measured. 

This police performance measure is important if crime reduction is the overarching 

police performance indicator because it measures whether a change in levels of 

police recorded crime is as a result of police efficiency in recording crime or actual 

change in the occurrence of crime. Even if this were to be implemented the BCS 

statistics are not reliable (see 3.5.3) at the local community level where the Home 

Secretary wishes the “authorities to be held to account.” For this to happen a whole 

new approach to police data and local accountability needs to be adopted. This 

thesis provides a methodology to facilitate this. 

3.4 Fear of Crime and its effects 

3.4.1 Introduction 

Fear of crime forms part of the official crime statistics because it is measured by the 

BCS.  

Fear of crime was discussed in Chapter 2 in the context of Reassurance Policing 

and the Reassurance Gap. This discussion ended with the evaluation of the National 
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Reassurance Policing Program (Tuffin et al 2006) that found that increasing public 

confidence in the police was not linked to reducing the fear of crime. This was an 

influential finding because subsequent Home Office publications into increasing 

confidence in the police did not mention fear of crime, preferring to adopt the findings 

of the Procedural Justice Legitimacy literature. The MPS, which was at the vanguard 

of reassurance policing, undertook a similar policy change; this is evidenced by the 

MPS Confidence Model that is about processes rather than the aim of reassurance 

and fear of crime reduction (Figure 2.3).  

This rejection of the importance of fear of crime to policing is based on regarding fear 

of crime as involving two elements: perception of risk and worry about crime (Tuffin 

et al 2006: chapter 4). This thesis argues that these two elements should not be 

separated from the third element of fear of crime, that is, perception of crime. This 

argument is based on various studies (Baker et al 1983, Box et al 1988, Meith and 

Lee 1984, Hartnagel 1979, Garofalo 1981 Meith and Lee 1984 and Roundtree and 

Land 1996, are examples).  The danger of not including the element of the 

perception of crime is that fear of crime is removed from its observational roots that 

are the basis of incivility theories and the signal crime perspective. The perception of 

crime element of fear of crime is fundamental to the understanding of the 

reassurance gap. The Tiffin et al (2006) evaluation found that the public’s perception 

was that crime and antisocial behaviour had been significantly reduced by 

reassurance policing. This thesis argues that if the public gives the police the credit 

for this reduction then confidence in the police would increase. This perception of 

police effectiveness is consistent with the findings in Procedural Justice Legitimacy 

literature. 
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The research in this thesis has developed a conceptual model to understand the 

complexities of the fear of crime. This is now discussed. 

3.4.2 Fear of crime explained 

Most academic works emphasise the negative aspects of the fear of crime but there 

are positive aspects especially with reference to crime prevention. There are 

opposing forces between reassurance policing and crime prevention; reassurance is 

about reducing the fear of crime, while effective crime prevention requires a realistic 

level of fear of crime. Fear of crime therefore cannot be regarded as entirely 

negative; it is what keeps people safe in potentially dangerous environments (Sparks 

et al 2001) in the same way the fear of fire keeps people from being burnt. Jackson 

and Gray (2010) acknowledge that fear of crime has a functional and dysfunctional 

element to it. 

A working model of the dynamics of fear of crime has been devised for this thesis 

from a synthesis of published works (for example, Baker et al 1983, Box et al 1988, 

Meith and Lee 1984, Hartnagel 1979, Garofalo 1981 Meith and Lee 1984, Roundtree 

and Land 1996 and Home Office 2009); the Perception Assessment and Worry 

(PAW) model is shown at Figure 3.1. This allows the scope of the fear of crime to be 

described along with the cause and effect relationships research suggests it has with 

individuals, the community and police activity.  
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Figure 3.1 Perception Assessment and Worry (PAW) model of the dynamics of 
the fear of crime (Source: Author’s creation based on arguments in text) 
 
This thesis postulates that fear of crime, as referred to in academic literature, is 

composed of three separate elements that occur in a sequential order in an 

individual’s mind. First there is a perception of crime and safety. This perception is 

made with reference to location and time and is affected by what Innes and Fielding 

(2002) refer to as signals. Perception here encompasses what a person’s opinion is 

about the nature and prevalence of crime. The next stage is assessing how that 

perception affects the individual and/or people or property s/he is responsible for or 

cares about. Based on that assessment of risk the person either decides there is 

nothing s/he needs to do about it because either the consequences of the 

occurrence are minor or the occurrence is unlikely or both; or s/he decides the 

consequences are serious and probable or possible and s/he, if acting rationally, will 

take actions to avoid, prevent or mitigate the risk16. If that action reduces the risk to a 

level that is acceptable to that person then it is unlikely that the next stage will be 

                                            
16

 This analysis of risk is based on Health and Safety research (see HSE 2006 for example) 
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reached. If on the other hand the risk cannot be avoided, prevented or mitigated to 

an acceptable level then the person is likely to worry.  

Though the PAW model itself is new there is nothing within it that is new: the 

elements it identifies are present or implied within most studies17. The clear 

demarcation of the elements and their sequential nature allows it to be used to 

explain the causes and consequences of the fear of crime in a simple way and help 

identify interventions to maximise its benefits and reduce its harms. 

3.4.3 Measuring fear of crime 

Measuring the level and nature of the fear of crime is achieved by public attitudinal 

surveys. The BCS includes a series of questions about the fear of crime. These 

questions are based on the academic literature regarding the fear of crime. It is, 

therefore, confirmation of the accuracy of the PAW model that the BCS questions 

can be allocated to the three elements of the PAW model (Table 3.1).  

PAW Model Element BCS Question Category 

Perception M4/5 - crime rates/problems in area 

Assessment M2 – feeling safe 

Worry M3 – worries about crime 

Table 3.1 BCS questions about fear of crime (Source: Author’s Table PAS 

(2007)) 

 

The BCS public perception findings are designed to be valid at national and police 

force level. These BCS findings were used to measure the over-arching PI of 

increasing confidence in the police (see section 2.2). 

                                            
17

 For instance all the element are present in SCP, though most of the emphasis is on the first and 
second, with the third only receiving a passing mention.  
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The MPS employs independent consultants to carry out public attitude surveys (see 

section 2.2). These provide MPS-wide and borough indicators (MPA and MPS 

2009). Table 3.2 shows the questions that relate to the fear of crime. These 

questions also fit the PAW model. 

PAW Model Element PAS  Questions 

Perception Questions 28-53 – Problems 

Assessment Questions 18-27 Safety 

Worry Questions 13-17 Worry 

Table 3.2 MPS public attitude survey questions about the fear of crime 

(Source: Author’s Table PAS (2007)) 

 

3.4.4 The link between police activity, confidence in the police and fear 

of crime 

 

Figure 3.2 PAW Model and the role of Confidence in the Police (Source: 
Author’s creation based on arguments in text) 
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The evaluation report for National Reassurance Policing Program (Tuffin et al 2006) 

provides indications of the links between fear of crime, confidence in the police and 

police activity. As discussed in Chapter 2 the overarching objective of the 

reassurance policing Program was to reduce the fear of crime and increase 

confidence in the police. The police activities to achieve this were dedicated teams to 

patrol wards and engage with the community and solve problems by identifying 

causes of signal crimes and incidents and then working with the community to tackle 

them. This involved making reducing anti-social behaviour a higher priority than it 

had been previously. As a result it was found that crime and antisocial behaviour had 

been reduced as had their perception by the public living locally. Worry about crime 

had not been reduced but confidence in the police had increased. From these 

findings confidence in the police can be added to the PAW model as being affected 

by and in turn affecting people’s perception of the level and nature of crime (Figure 

3.2.). This inference is supported by Baker et al 1983 who state in their conclusion; 

 “Our most important finding is that perceptions of crime rate and confidence in the 
police are important in casual modelling of fear. Without much exaggeration we may 
say that fear of crime cannot be measured outside a model that simultaneously 
accounts for perceptions and confidence.” 

It can be inferred from the PAW model that there is an understanding amongst the 

public that good policing reduces the general level of crime and disorder and the 

signals they generate; but the public understand that it is responsible for what 

happens to each member individually. It is for each person to make his/her own 

assessment of risk and take the necessary crime avoidance or prevention action. 

This may explain why there are conflicting findings about the effect victimisation has 

on fear of crime (Box et al 1988). Victimisation appears to increase the perception of 

risk but does not necessarily lead to worry because the victim has rationalised why 

s/he was a victim and has taken action to avoid it happening again. The fact that 
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incivilities/ASB by their nature are hard to avoid may explain why they create a 

disproportionate effect on people’s fear of crime. 

3.4.5 The negative aspects of the fear of crime 

The PAW model implies that people modify their behaviour based on their perception 

of the crime and disorder problem and their assessment of risk. If this assessment is 

based on inaccurate information then they will either be exposing themselves to 

unnecessary risk or taking unnecessary crime prevention or avoidance action. Like 

medication, crime prevention and avoidance can have negative side effects. On a 

community scale, if a person living in a neighbourhood thinks that the risk to him/her 

and family is unacceptably high will leave to live elsewhere, leaving behind the 

people who do not have economic means to move (Hartnagel 1979). A feeling of 

vulnerability can lead to segregation with people living in gated estates and a fortress 

mentality results (Landman and Schonteich 2001). These and similar reactions can 

be detected through property price, usage and design. Another example is people’s 

decisions regarding their perceived threat from knife crime in London (Shaw et al 

2004). People started arming themselves with knives, illegally, to protect themselves. 

This was vigorously discouraged by police and the courts because it was making the 

situation worse. 

Within the PAW model the people who are the victims of the fear of crimes are those 

that worry because they feel that they or people they care about are at risk of being 

victims of crime and they can do nothing about it. There is research to suggest (for 

instance, Box et al 1988) that there is a reverse sequence that occurs (that is not 

reflected in the PAW model for simplicity) with people who worry. The worry leads to 

a heightened sense of risk leading to a higher perception of crime.  Strategies based 
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on the PAW model, with an awareness of this possible reverse sequencing, can be 

used to reduce worry. 

One of the main ways to reduce worry and enable people to take appropriate crime 

prevention actions is through the communication of risks rates, but this has to be 

specific to the individual, the time and the place.  

The PAW model suggests that perception of crime and safety is directly linked to 

confidence in police so it is in the interest of the police not only to reduce crime and 

disorder but to communicate that reduction effectively. 

The point to emphasise here is that police communication in this regard will only be 

partially effective if police are appearing to be basing their perceptions of local crime 

and disorder problems on police recorded crime. The police need to show they 

understand the crime and disorder perceptions of local people which are not based 

on police recorded crime but on individuals’ day to day experiences. Confidence in 

the police can improve by making maps for the public that are more in tune with 

public perception, easily understood and that communicate police activity in tackling 

the crime and disorder problems that are important to the local community.   

3.5 The British Crime Survey (BCS) and statistical reliability 

3.5.1 Introduction 

The BCS official crime statistics are obtained through the application of survey 

methodology. This is based on the statistical probability that the people who are 

questioned and the answers they give are representative of the population as a 

whole. The number and the type of people questioned are carefully calculated to 

ensure that the sample is representative of each police force’s jurisdiction (and even 
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geographical spread across the police force area), population density groupings and 

deprivation groups (Home Office 2010a:8).  

There are two BCS datasets available in spreadsheet or SPSS formats; the “nvf” 

dataset and “vf” dataset (BCS 2010b & c). These spreadsheets have been 

downloaded for analysis to investigate the statistical reliability of applying the data to 

specific populations and crimes.  

3.5.2. nvf dataset 

The nvf data for April 2009 to March 2010 comprise 44,693 cases (rows) and 1809 

variables (columns) relating to answers to questions and characteristics of the 

household and the person answering the questions.  

One of the statistical methodological problems of the BCS is having a large enough 

sample to ensure that the confidence level is sufficiently high so the results are 

correct within an acceptable error range (confidence interval) given the resulting 

percentage result. The following equation can be used to determine the sample size 

(Richards 1993). 

  
         

          
 

n = sample size 

Z= a value for the confidence level 
 95% = 1.96 
 90% = 1.64 

N= size of the population being sampled 
 
p = percentage of replies to a maximum of 50% as a factor of 100 (50% = 0.5) 

E = ± error range as a factor of 100 (e.g. ± 2% = 0.02) 
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With the BCS data the sample size is known; what is not known is the error range E. 

Therefore the equation can be reconfigured to calculated E, as follows; 

      
           

  
  

This means that with questions answered by all 44,638 people based on a 

population being sampled of a round figure of 23 million households nationally the 

error range (confidence interval) is ± 0.46% (at the maximum value for p of 0.5) at a 

95% confidence level.  This and all the following calculations regarding the error 

range (E) are calculated using the above equation and the analysis data contained in 

the BCS nvf dataset carried out for this thesis. 

A BCS question, for instance, about whether households have household contents 

insurance, a question for all 44,638 people - the result of 80.29% do, 18.41% do not 

(the remaining 1.6% had difficulty in answering the question) - is accurate to ±0.36% 

(p=0.19) at 95% confidence level; that is 79.95% - 80.65% do and 18.05% to 18.77% 

do not.  When this question is applied to London alone the sample size is reduced to 

3,941 people based on a population being sampled of a round figure of 3 million 

households. The results of 62.29% of households that do have insurance and 

35.54% that do not have insurance are accurate to an error range of ± 1.50% at 95% 

confidence level.  When the London population is further divided into the English 

Indices of Multiple Deprivation (IMD) 10% groups of deprivation (see section 4.3.5) 

the sample size is further reduced. For instance, if the Lower Super Output Areas 

(LSOA) that are the least 10% deprived in England that are in London is the 

population being sampled then the population number is 93,300 households and a 

sample size of 141. The results of 93.93% of households that do have insurance and 
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5.37% that do not have insurance are accurate to an error range of ± 3.94% at 95% 

confidence level. This results in a range of 1.43% to 9.31% of households which do 

not have insurance. These levels of certainty are acceptable to allow inferences to 

be made from analysis. 

The nvf spreadsheet does not allow London boroughs to be analysed separately. If it 

did, each of the 32 boroughs would have an average sample size of 123 (3941 

sample size for London divided by 32 boroughs) and an average household 

population of about 94,000 (3 million households in London divided by 32). This 

would give an error rate at a 95% confidence level of between ± 4% and ± 9% 

depending on the value of p. This means that if 50% of respondents in a borough, for 

instance, said that they are confident in the police and 50% said that they are not 

then this would result in a range of between 41% to 59% who are confident (or not 

confident) in the police at a statistical 95% confidence level. If on the other hand 90% 

of respondents in the borough are confident in police then the range is 86% to 94% 

at a statistical 95% confidence level.  

The MPS carry out a public attitude survey each month. In 2011 the sample size was 

reduced from 160 per borough per month to 33-34. This means borough findings are 

now only published quarterly and annually, though MPS wide findings are also 

published monthly. Findings at smaller units of geography such as council wards are 

not attempted (BMG research 2012). Table 3.3 shows the error range calculations 

for these findings, which are consistent with those discussed above. 
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Table 3.3 MPS Public Attitude Survey calculated error range for different 
sample sizes and different response rates at 95% confidence level (Source: 
copied from BMG 2012) BOCU is Basic Operational Command Unit which is a 
London Borough.  

Calculating the “Dark Figure” of Crime 

The original purpose of the BCS, as already mentioned, was to provide a measure of 

the dark figure of crime. The precision of that measure is affected by statistical 

reliability. 

The dark figure of crime is crime that occurs but is not counted in police recorded 

crime figures. It is composed of those crimes that have been reported to police or 

discovered by them but not counted in police recorded crime statistics and those 

crimes that are unreported and undiscovered. The unreported element can be easily 

measured for BCS crimes by asking the BCS respondents who were victims of crime 
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whether the crime was reported to police. This question is included in the 

questionnaire. The total number of BCS crimes is provided by the extrapolation of 

the sample statistics to the full population statistic for England and Wales18. As 

explained above the BCS only covers a limited number of offences and not all the 

victims of those offences.  

 

Figure 3.3 The Scope of BCS and Police Recorded Crime Statistics (Source: 
Author’s creation based on arguments in text) 

This is represented in Figure 3.3; the dark figure is every crime that is not part of the 

police recorded crime circle. The BCS sheds light on some but not all the dark figure.  

For individual crimes like theft the outer circle can be removed. See Figure 3.4. 

                                            
18

 This is not the full population of England and Wales, this is the full population of those types of 
people questioned in the survey, i.e., members of households and over 16 years old. 
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Figure 3.4 The example of Theft (Source: Author’s creation based on 
arguments in text) 

Burglary dwelling crime is unique because the BCS covers just about all19 of these 

types of crime and therefore the BCS could shed light on the entire dark figure – see 

Figure 3.5. The uncertainty created by statistical reliability of BCS methodology 

means that nature of unrecorded crime is still at least partially hidden. 

                                            
19

 Burglaries within institutions are not covered by the BCS 
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Figure 3.5 The Example of Burglary Dwelling (Source: Author’s creation based 
on arguments in text) 

 

Table 3.4 Calculations showing the statistic uncertainty of the Dark Figure for 
Burglary Dwelling crimes in England and Wales and London (Source: author’s 
calculations based on the BCS nvf dataset, Flatley et al 2010 and MPS 2009 
crime data) 
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Table 3.4 shows calculations carried out for this thesis of the size of the dark figure 

for burglary dwelling for England and Wales and for London, based on official crime 

statistics. These calculate the percentage error ranges using the formula shown 

above and the resultant error range of the crimes. A calculation has also been made 

of the number of reported but not recorded crimes based on a stated 68% rate from 

the BCS sample (Flatley et al 2010). The calculation made is shown as the minimum 

range because the 68% has an error range20 but it is unnecessary to show this 

because the range of the possible number of reported and unrecorded crimes is very 

high21 without this additional uncertainty. The nvf dataset does not allow a calculation 

of unreported crimes for London but if it were possible the error range would be even 

higher22.  

The conclusion from these calculations is that the extent of the dark figure of 

unrecorded burglary dwelling crimes can be meaningfully assessed at national level 

and provide usable data for inference at the London level (though the range of the 

dark figure of over 13% is high). For instance, the difference in the dark figure for 

London and the rest of the UK is significant (just) because the dark figure 

percentages do not overlap. The difference would be greater if the London data are 

removed from the England and Wales data. The calculations show that it is not 

possible to meaningfully calculate the reported but unrecorded portion of the dark 

figure even at national level. 

The BCS provides data in the nvf spreadsheet to allow calculations to be made 

based on ACORN and Office of National Statistics (ONS) ward super-groups 

                                            
20

 ± 2.80% 
21

 15,505 to 113,395 out of 340,235 to 398,503 
22

 It is not possible to calculate the figure for unreported burglaries because even though the question 
is asked it is not associated specifically with burglaries due to how the information about burglaries is 
obtained using a series of questions. In London the sample size for burglaries was 149 giving an error 
range of  ± 7.79% assuming a 68% reporting to police rate. 
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geodemographic groups.  Table 3.5 shows the analysis carried out for this thesis of 

ONS ward super-groups to detect differences in recording rates of burglary dwelling 

crimes. This involved allocating MPS ward data of burglary dwelling crimes to the 

appropriate ONS ward super groups. Nationwide police data were not available at 

this degree of precision for an England and Wales comparison. 

 

Table 3.5 Calculations of the Dark Figure across ONS super-groups for 
Burglary Dwelling crimes in London (Source: author’s calculations based on 
the BCS nvf dataset 2009/10, Flatley et al 2010 and MPS crime data 2009) 

 

This shows that the dark figure for all but the heterogeneous Multicultural 

Metropolitan and Suburbs and Small Towns super-group are unusable because the 

error range is so large in respect to the assessed BCS and police recorded crime 

rates23. 

It can be argued that as geodemographic groups represent similar types of people at 

national scales of analysis then the more statistically significant and precise England 

and Wales results of unrecorded crime for each geodemographic group (if available) 

                                            
23

 The large positive numbers (360.13% and 495.57%) shown for two of the dark figure ranges are 
nonsensical figures that are the result of two negatives making a positive. 
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should be applied to London24. An analysis of home contents insurance across ONS 

Ward Classification Super-groups in London and England and Wales suggests that 

this approach is only partially valid for variables that have not formed part of the 

geodemographic classification clustering. 

Table 3.6 shows that the mean uptake rates of home contents insurance in London 

for different ONS Ward super-groups are significantly lower than in the rest of 

England and Wales. This same variation also occurs within geodemographic groups 

showing there is a regional influence that counterbalances geodemographic 

similarities; this variation is significant in the Industrial Hinterlands and Suburb and 

Small Towns super-groups. House contents insurance uptake is less in London than 

the rest of England and Wales by 17.83%25; this is relevant to policing. This means 

that in London a lower percentage of people have the incentive to report burglaries 

to police for insurance purposes. Despite this a significantly higher percentage of 

burglary dwelling crimes are recorded by the police in London than in England and 

Wales as a whole (see Table 3.4).  This suggests one or more of the following 

reasons; the police in London are more efficient, more ethical and/or more trusted by 

the public than the police in the rest of England and Wales. 

 

                                            
24

  An analysis of a more London-centric geodemographic classification system such as London 
Output Area Classification would be more useful but because the BCS is national this option is not 
available. 
25

 This is calculated by adding the 1.51% error range to 62.29% and subtracting 0.46% error range 
from 82.09% and then subtracting the product of the first calculation from the second. 
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Table 3.6 showing variation in the mean uptake of home contents insurance in 
ONS geodemographic Super-group in London and in the rest of England and 
Wales (Source: author’s calculations based on the BCS nvf dataset 2009/10)26  

Table 3.6 also shows significant differences between ONS ward super-groups in 

London that are also shown in the rest of England and Wales. For instance, the 

Suburb and Small Towns super-group has a significantly higher percentage of 

people with house contents insurance than other super-groups (except London 

where the small sample sizes of the Industrial Hinterlands and Student Communities 

cause a large error range). This is despite the fact that house contents insurance 

was not a variable in the geodemographic cluster process (Vickers and Rees 2007). 

Analysis carried out by Ashby (2006) used nationally calculated BCS statistics for 

ACORN geodemographic groups to be applied universally throughout the country at 

smaller units of geography thus overcoming the statistical reliability issues identified 

here of making calculations at these smaller units of geography. The brief analysis in 

this thesis suggests that the Ashby’s approach does not take account of the 

possibility of localised variation that is apparent in the significant difference between 

London and the rest of England and Wales in the Industrial Hinterlands and Suburb 

and Small Towns super-groups. 

                                            
26

 Two ONS super-groups do not appear in London, they are Built up Area, and Coastal and 
Countryside, only one LSOA is allocated to Accessible Countryside and not included in the table. 
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This analysis shows broad consistency in the variations between geodemographic 

super-groups within London and the rest of the country in uptake of household 

insurance but there appears to be a regional or London effect that means that 

household insurance cover is generally lower. The overall difference of 17.83% can 

be partly explained by the fact that the London population has a composition that is 

different to the rest of England and Wales, for instance 90% of the 739,107 

Prospering Metropolitan households are in London, as are 77% of the 1,584,916 

Multicultural Metropolitan households. The absence of three ONS ward super-groups 

in London (see footnote 16) is relevant to the unique composition of the London 

population but these groups have not been included in the calculations in Table 3.6.  

These compositional differences do not account for the variations within the super-

groups between London and the rest of England and Wales except perhaps the 

Multicultural Metropolitan super-group that is heterogeneous in its nature.    

These within super-group variations between London and the rest of England and 

Wales raise the question of what is causing these variations. It cannot be the 

characteristics of people that were included in the geodemographic clustering 

process. This removes many of the possible causes of variation. Therefore the 

variation must be caused by variables that were not used in the clustering process 

One of the possible variables is police performance, not perhaps a strong possibility 

in the example of home content insurance but much more relevant to fear of crime 

and confidence in the police questions. To allow the possibility that police 

performance makes a difference requires regional and local differences within 

geodemographic groups to be identified. One of the problems of geodemographic 

classifications is that London is different in population composition to the rest of the 

country and some classification groups are dominated by London residents. 
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 Regional difference can be supported (otherwise) by dividing the population of 

London and the rest of England by using the English Indices of Deprivation (IMD 

2007). The BCS allows analysis in 10 categories of 10% multiple deprivation 

groupings from the most deprived LSOAs to the least deprived LSOAs. This allows 

similar LSOAs to be grouped together. The results are shown in Table 3.7. This 

shows a highly significant lower percentage of household insurance cover in the four 

most deprived 10% groupings. This cannot be attributed to the compositional issues 

discussed above regarding the uneven representation of some geodemographic 

super-groups in London. This analysis also suggests that the IMD may be a more 

useful method of grouping people and locations for analysis regarding police 

performance. 

 

Table 3.7 Significant differences between the percentage of households with 
home contents insurance in London and the rest of England using IMD 10% 
groupings of LSOAs (Source: author’s calculations based on the BCS nvf 
dataset 2009/10) 

A similar analysis to the above has been carried out on the BCS question regarding 

confidence in the police and local council. Table 3.8 shows the answer to this 

question across ONS Ward super-groups in London and the rest of England and 
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Wales. There is general uniformity between the geodemographic groups and 

between London and the rest of England. The few significant differences are less 

than 2%.   

Table 3.8 Analysis of confidence in police and local councils by ONS ward 
super-groups in London and the rest of England (source: author’s calculations 
based on the BCS nvf dataset 2009/10) 

 

Table 3.9 Analysis of confidence in police and local councils by IMD 10% 
groupings groups in London and the rest of England (source author’s 
calculations based on the BCS nvf dataset 2009/10) 

Table 3.9 shows a similar uniformity across 10% groupings of LSOAs based on 

multiple deprivations. The only significant variation of note was that the figure in the 

most deprived 10% of LSOAs in London shows a higher percentage of people who 

strongly agree they are confident in the police and local council than the same 

grouping in the rest of England. It is quite possible that this uniformity at super-group 

level and 10% IMD groupings hides significant variations at the more detailed ONS 

classification group level and individual LSOAs as far as multiple deprivations is 

concerned. The fact is the sample sizes used by the BCS do not allow these smaller 

units of population to be analysed. 
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3.5.3. vf dataset 

The vf data for April 2009 to March 2010 are comprised of 14,693 cases (rows) and 

in 1,239 variables (columns). This is a dataset is a subset of people who answered a 

crime victimisation question positively. These people answer additional questions 

about the nature of their victimization. This immediately reduces the sample size 

considerably, for instance, only 913 households out of the 44,693 households in the 

complete datasets had been victims of burglary in the previous 12 months. The 

number in London is only 121. For reasons of statistical validity the questions about 

the burglary or burglaries the household suffered, such as when it happened and 

what was stolen, if anything can only be analysed on a national scale.  

3.5.4 The Location and the BCS 

The BCS questions members of households about their victimisation in the previous 

12 months. Regardless of where the victimisation occurred in England and Wales it 

is assigned to the location of the household. This is another reason why BCS cannot 

be directly compared with police recorded crime at anything but the national level 

except crimes that exclusively occur at the location of the household like burglary 

dwellings. 

This exclusive questioning of residents of an area has an impact on questions about 

confidence in police and related questions. This means that people who frequent the 

area and who may be victims of crime and/or have numerous other interactions with 

the local police are not taken into consideration. It also means that even if the 

attitude to the police by the questioned resident is not related directly to the police of 

the area of their household their views will be assigned to the household’s location 

regardless. A third point is relevant: only questioning households distorts police 
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priorities. Crimes that affect local residents such as burglary of dwellings, domestic 

incidents and anti-social behaviour have a higher priority than those that tend to 

affect which were treated as the highest priority before the introduction of the 

confidence in police measure are now treated with a lower priority (Wilson 2010). 

3.5.5 The BCS and Crime Maps for the Public 

The BCS has been designed to provide nationwide data about crime and can 

provide only limited information at smaller geographical scales due to the problems 

of sample sizes and the nature of the crime prevalence and incidence data that are 

significantly affected by large error ranges as shown above. The Ashby (Ashby 

2006) solution of overcoming these small sample sizes by allocating the nationally 

calculated BCS scores for geodemographic classification groups is limited by the fact 

that London population is mostly divided into only three main ONS Ward super-

groups as shown in Table 3.5. There is a similar lack of differentiation using the 

ACORN or OAC geodemographic groupings provided by the BCS (BCS 2010b). The 

research has shown that the IMD decile grouping is more fit for purpose if the Ashby 

technique is used because of greater differentiation of the London population, see 

Table 3.7. The problem with this solution is that it takes no account of local variation 

within decile groupings as the significant variations between London and the rest of 

England in Table 3.7 clearly show 

It must be concluded therefore that the BCS is not designed and cannot be adapted 

to provide information about the local variations which are the focus of crime and 

policing maps for the public. It is clear therefore that BCS data are not a valid source 

of information for policing maps for the public and at a local level.   
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3.6  Conclusion 

Police recorded crime is an ambiguous dataset if it is used as a measure of police 

performance. At one extreme of ambiguity high or increasing police recorded crime 

can represent highly effective and efficient policing that commands the respect and 

confidence of the public because the public report a high percentage of all crime to 

police and police efficiently record it. This is the opposite of the other extreme which 

is intuitive; high or increasing police recorded crime is representative of ineffective 

and inefficient policing. The corollaries of these extremes are equally true. This 

ambiguity requires a method of measuring crime that is totally independent of police 

recorded crime to allow the comprehensiveness of police recorded crime to be 

assessed. The BCS was introduced to perform this function. The BCS has limitations 

in its coverage of crimes and victims and the method it uses to record location which 

means that the dark figure of unreported or unrecorded crime can only be partially 

judged. Statistical limitations of sample size mean that the percentage of reported 

but not recorded crimes within specific crime offences cannot be reliably measured. 

The main value of BCS is that it provides a consistent record of trends over time. 

These can confirm or otherwise apparent trends in police recorded crime. The BCS 

is designed to be analysed on a national scale and has limited application for smaller 

populations due to sample sizes. The BCS findings are not valid at scales smaller 

than police forces with large populations and therefore not applicable for localised 

crime mapping for the public. 

The BCS allows analysis to be carried out on geodemographic and deprivation 

groups. This allows the possibility that the results of national scale analysis which 

has a statistically valid sample size can be applied to the same groups within smaller 

areas of geography overcoming problems of statistical validity. The analysis 
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presented in this chapter shows those possible localised differences within groups, 

which could be due to police performance and need to be taken into account before 

this can be done with any validity.  

Evidence in the chapter supports the assertion made in the introduction that official 

crime figures can only be properly understood by those with specialist knowledge. 

This makes this dataset far from ideal for police and local people at a local level to 

use as the basis of understanding and tackling local problems. This 

misunderstanding of data leads to the mistrust of official statistics which is at the 

heart of the Reassurance Gap. In fact it can be argued that there always was and 

always will be a mismatch between police recorded crime, people’s perception of 

crime and therefore fear of crime because crime is far greater than what is recorded 

as crime in official statistics and people’s perception of crime is based on things that 

are not in themselves crime. The identification of the reassurance gap only arose 

when police and politicians wanted to take credit for recorded falls in crime levels 

after decades of steady increases. 

The conclusion is that official crime statistics are not designed to be analysed for 

localised police performance purposes because their lack of comprehensiveness 

cannot be mitigated by BCS without substantially increasing sample sizes. This 

would be both impractical and expensive. The MPS public attitude surveys provide 

more localised information but only to borough scale and not about the measurement 

of crime that is now the overarching measure of police performance. 

This thesis suggests a new approach to augment the present information on Internet 

crime maps with statistical and scientifically valid information that can allow police 

performance to be assessed at council ward level. This is designed to aid police 
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accountability, assist police community engagement through effective 

communication and consequently improve police performance and increase public 

confidence in the police. 

This new approach includes the use of a new dataset, the police incident dataset. By 

way of summary of the contents of this chapter and chapter 5 figure 3.6 is included. 

It shows the extent of the police incident data overlaps with most of the areas of the 

Venn diagram that provide signals to people that they use to perceive and fear 

crime. Chapter 4 discusses the scientific methodology behind this new approach. 
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Figure 3.6 Venn diagram of the overlapping representations of crime (Source:  
Author’s creation from information in this chapter and chapter 5) 
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Chapter 4 Methodology 

4.1 Introduction 

This chapter reviews the methodology underlying the geo-policing classifications and 

places it within the academic disciplines of Geographic Information Science (GISc), 

Criminology, Crime Science and the Science of Policing. The cross-disciplinary 

nature of this thesis means that discussions and arguments start from basic level 

understanding of these disciplines.  

The geo-policing classifications in this thesis are based on the science of making 

maps therefore the principles of map-making of the Earth surface’s physical features 

provide an introduction to the concepts of quantifying the characteristics of locations 

that are relevant to policing and police performance.  

Classification is a fundamental scientific methodology. This is discussed before 

developing the review into the increasingly more specific areas of numerical 

taxonomy and geographical classifications and indices.  

4.2 Academic Disciplines 

4.2.1 Science 

The academic disciplines that this thesis encompasses are all based on the scientific 

method.  

The word ‘science’ is derived from the Latin via Old French and Middle English to 

denote ‘knowledge’ (Oxford English Dictionary).  The purpose of all science is to 

transform raw data by analysis and/or experimentation into knowledge (Oxford 

English Dictionary, Longley et al 2010). Knowledge in this sense is an understanding 
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of the system that is being studied so that it can be described by relationships, laws 

or theories that model its key dynamics. This is a process that goes further than just 

describing a system by providing an insight into how it works.  Part and parcel of 

understanding a system is to be able to identify uncertainties and where possible 

quantify them; the statistical use of confidence levels of results is an example of this. 

This quantification of variables and relationships allows research to be reviewed by 

peers with a view to validation and the generation of new knowledge through further 

scientific research. This agrees with the Science Council’s definition of science: 

"Science is the pursuit of knowledge and understanding of the natural and social 

world following a systematic methodology based on evidence." (The Science Council 

2009) 

4.2.2 Geographic Information Science (GISc) 

The over-arching methodology used by this thesis is Geographic Information 

Science (GISc). Geography is defined by the (Oxford English Dictionary) as; 

“the study of the physical features of the earth and its atmosphere, and of 
human activity as it affects and is affected by these, including the distribution 
of populations and resources and political and economic activities.”  

The use of the word ‘Information’ refers to the organised collection of data, for 

instance in a database. GISc relies on Geographic Information Systems (GIS) for the 

storage and organizing of geographic data so that they can be used for scientific 

purposes. The data in GIS come from a myriad of sources, some of which are 

specific to the creation of mapping the surface of the Earth such as satellite imagery 

and others that are by-products of other data gathering activities such as census 

data and land-ownership. The data from disparate data sources are linked by the 

fact that each row of data in every dataset in the system is geo-referenced 
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(Goodchild 1992). This allows the joining of the different data by location or the 

keeping of the data sets separate by layering the data by location or a combination 

of both.  This leads to mentioning the special nature of spatial data that is based on 

the Tobler’s First Law of Geography; 

“Everything is related to everything else, but near things are more related than 
distant things” (Tobler 1970). 

Tobler’s Law is formalised in the concept of spatial autocorrelation which affects the 

independence of variables which are analysed spatially. This spatial autocorrelation 

is two dimensional (unlike temporal autocorrelation which is one dimensional) 

because it radiates out from a fixed point. Both of these facts necessitate the use of 

spatial statistics if the spatial nature of variables is being assessed.  

The creation of maps is a scientific process, representing the Earth’s surface as a 

process of scale selection, data choice and emphasis based on purpose, 

generalisation and geo-visualisation. These methods of representation are by their 

nature incomplete and imperfect as the only way to perfectly represent the world is 

using a 1:1 scale which is pointless and totally impractical (Longley et al 2010:159).  

This means that irregular lines on maps, such as coastlines and roads are simplified 

by excluding the smaller twists and turns; polygon zones are created to show 

features that are pertinent to the purpose of the map and that generalise or 

amalgamate entities being represented. This can either be completely objective 

based on measurement and statistical criteria or purely subjective based on the eye 

of the mapmaker; often it is a combination and this is where science meets art. Maps 

are designed to be intuitive (once the spatial language is understood) by duplicating 

how human-beings perceive and make sense of the world both visually and 

intellectually. This mixture of science and art in making what is infinitely detailed and 
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complex into something that can be understood and that forms the basis of rational 

and informed action is duplicated in the creation of geodemographic classifications 

and therefore geo-policing classifications. 

Our perception of things goes from the general to the more and more specific as the 

resolution increases; in a geographical sense, without the aid of maps, this involves 

travel, for instance moving from seeing a wood in the distance to entering the wood 

and only being able to see the trees. This raises the question, “Is it better to see the 

wood or the trees?” The answer is of course “It depends on your purpose.”  The 

conclusion is that, in line with the saying “You cannot see the wood for the trees”, in 

many circumstances the general can be more important and informative than the 

specific. The point is made here because the multivariable nature of geo-

classifications means that the general is being observed rather the specific of a 

single variable. 

Imperfect clustering and classification are fundamental to GISc. They can be applied 

to label areas on a map as forests even though there are areas within them of 

agricultural land or show the residents of an area as “small town seniors” even 

though youth offenders are known to live there. To continue with the tree example, it 

would be logical to have a polygon denoting timber production on a layer to spatially 

coincide with a polygon on a separate layer denoting forest but not necessarily all 

forest polygons spatially coinciding with timber production. If a polygon denoting 

timber production is nowhere near a forest polygon, this is worth further investigation 

and explanation. This concept of layers of data interacting with each other has been 

used in the structuring of the geo-policing classifications. 
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GISc is a pure science because it is used to empirically measure and represent 

geographic characteristics and attempts to understand how they interact with each 

other. It is also an applied science because much of this knowledge is put to 

practical use, for example Internet crime maps for the public. 

4.2.3 Criminology, Crime Science and Science of Policing 

The research in this thesis obtains its theoretical basis not only from GISc but other 

Social Sciences relating to crime and policing. These are now briefly outlined with 

the conclusion that research sits most comfortably into the newly conceived 

discipline of the Science of Policing. The research can justifiably claim a hybrid sub-

category of Geographic Information Science of Policing. 

Criminology, crime science and the science of policing are overlapping 

classifications of sciences devised by academics. The differences between the three 

are most simply (and imperfectly) explained by their focus of interest; criminology is 

focussed on the criminal (for instance, the characteristics of offenders) crime science 

focussed on crime (Clarke 2004) and the science of policing focussed on policing in 

general (CEPOL 2007). 

The Science of Policing is also a new term which was proposed by the European 

Police College (CEPOL) in its final report of its review of Police Science in European 

Union countries (CEPOL 2007). The short definition the report gives of Police 

Science is: 

“the scientific study of the police as an institution and of policing as a 
process.” 

 

This definition makes a distinction between the institution of policing that has vast 

organisational variation across Europe and the actual task of policing which is very 
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similar across Europe because the problems that are being policed are very similar. 

Science of Policing is a sub-group of Police Science and is focussed on the tasks 

that police perform and the policing tasks other non-police officers such as wardens, 

security guards and the like, perform.  This also separates the Science of Policing 

from Forensic Science which is the application of scientific processes to assist with 

matters such as identification, association, intoxication and modus operandi. 

The classifications within this thesis are geo-policing. This is broader than, and 

inclusive of, geo-crime classifications that could have been created. The emphasis is 

on the police activity and the interaction with the public demand for policing.  

The differences and similarity of the disciplines are summarised in Table 4.1. 
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Table 4.1 Showing the different emphasis of the four sciences (Source: The first two columns are copied from Clarke 2004 the final two 
columns in the same format devised by the author based on CEPOL 2007, Longley et al 2010 and Chainey and Ratcliffe 2005) 
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4.3 Classification 

4.3.1 Introduction 

Classification is a way of bringing order and purpose to the way entities are 

arranged. It is a result of a process to classify. ‘Classify’ is defined as: 

“arrange (a group of people or things) in classes or categories according to shared 

qualities or characteristics:” (Oxford English Dictionary) 

This arrangement can take into account a single characteristic of ‘people or things’, 

which within this thesis are referred to as entities, or multiple characteristics. The 

purpose of classification is to group similar entities together and separate dissimilar 

entities. If this is done scientifically, as in the examples outlined below, it is possible 

to make inferences of an inductive and analogical nature about shared hidden 

characteristics of entities within the similar groups. Geo-classifications require 

Tobler’s first Law of Geography to be taken into account to ensure there are no 

unquantified location based influences that may affect inferences. This is discussed 

in section 3.5.2. where apparent differences between London and the rest of 

England and Wales were identified within geodemographic groups.  

The discussion of classification uses the example of mammal bones to help explain 

the classification process. The way this example is used is original to this thesis. 

4.3.2 Examples of Classification in Science 

The science of classification, known as taxonomy, is designed to describe the world 

in an ordered way so that inferences can be drawn. In its simplest form taxonomy is 

a hierarchical system of language and labelling. For example a spruce is a genus of 



 

101 
 

tree of the conifer variety, which is from the family of pines and there are 35 different 

species of spruce (NCBI 2011). Underlying these semantics is rigorous scientific 

research that dates back to the 17th century with the definition of a species based on 

John Ray’s study of plant seeds (1686) and developed by Linnaeus through the 

study of plant reproductive organs to create a hierarchical taxonomy and 

nomenclature using the language of Latin (1735). The system of taxonomy has been 

extended to the whole of the living world and refined in the light of evolutionary 

theory and more recently DNA analysis. Behind biological taxonomy is the concept 

of common ancestry which is now being confirmed through the mapping of genomes 

but was originally based on measurable features of living things and ultimately their 

ability to interbreed: the definition of a species (Oxford English Dictionary). The 

application of this pure science is through inferences that can be made about the 

similarity of unknown features of things that are grouped together. This is an avenue 

of research for the development of new drugs. For instance, the discovery of a 

variety of sage plant being used as a tribal remedy for malaria has led to identifying 

other similar varieties of sage through DNA analysis to discover whether they 

produce higher or more potent quantity of the active anti-malarial ingredient (Ashraf 

et al 2010). 

The Periodic Table devised in 1869 (Mendeleev 1901), is a non-hierarchical 

classification of chemical elements by their atomic weights arranged in columns 

according to their periodic similarities. Only about 60 elements had been discovered 

when Mendeleev first designed it. The design allowed new elements and their 

natures to be predicted and when discovered allocated to the vacant places in the 

columns and rows.  When atoms were discovered early in the 20th century it was 

realised that the periodic similarities were as a result of the same number of 
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electrons in the atoms of each element’s outer shells that are arranged in the same 

columns. This means that the elements that are arranged in the same columns bond 

in a similar way to form molecules (Encyclopaedia Britannia). 

These examples show that it is possible to classify entities by their measureable 

characteristics that are determined by their hidden structure. In the case of living 

things it is the DNA and in the case of chemical elements it is the atoms. 

4.3.3 Numerical Taxonomy 

Numerical Taxonomy is a method of classification that involves describing an entity 

by using numbers. For example if different mammals are being classified this can be 

done by measuring the length of all the bones in the body based on a taxonomy 

criterion that mammals with the most similar bone lengths should be grouped 

together. The bone length variables can then be plotted in multi-dimensional space27 

to obtain a single point for each mammal sampled. The analysis of different 

mammals creates a number of points in the multidimensional space that allows a 

measure of similarity based on the distance the points are from each other. The 

mammals which have the most similar bone measurements will be closest together 

in the multidimensional space and those that are least similar will be furthest apart. 

In this way it is possible to examine the locations of each mammal in the 

multidimensional space in relation to each other mammal. This allows taxonomies 

based on a single mammal, for example homo-sapiens, to be compiled; creating an 

index of those most like homo-sapiens according to their bone lengths. Alternatively 

non-exclusive groups can be created by, for example, the five most similar mammals 

to each mammal represented in the multi-dimensional space. 

                                            
27

 Mammals have about 200 bones, this will result in at least 200 variables, meaning at least 200 axes 
in the multidimensional space, which is impossible to visualise, difficult to conceptualise but simple for 
a computer to plot. 
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Minimum Spanning Trees (MST) (Boruvka 1926) can be used to visualise such data. 

The MST takes the matrix produced by the distances each entity is away from each 

other in multi-dimensional space and draws a continuous single line that joins them 

all up. This provides an indication of which variables are closest to each other and 

can be represented in two or three dimensional space. 

It should be noted that a distance matrix can also be compiled for the variable based 

on the entity. In this example a distance matrix for bone length showing the bones 

that are most similar and least similar in length. This allows a comparison of the 

similarity of variables that is different to correlation (see co-linearity below).  

Clustering 

The creation of exclusive groups or clusters requires the application of algorithms to 

the multidimensional space. There are two main types of clustering; hierarchical and 

partition (Kardi 2009 and Elavarasi et al 2011).28 

Unsupervised hierarchical clustering involves an iterative process in which each 

entity in multidimensional space is initially regarded as its own cluster. The algorithm 

calculates the distances between all the entities and finds the two that are closest 

and merges them together into a cluster without moving their positions. A 

recalculation of distances takes place with the distance to the newly formed cluster 

now being taken into consideration. This is where algorithms differ: the distance 

calculation can be to the centroid of the cluster or to the point of the cluster that is 

the minimum distance, the maximum distance or the average distance. In the case of 

the Ward’s hierarchical cluster method (Ward 1963) the algorithm minimises the 

variance within each cluster and maximises the distance between clusters based on 

                                            
28

 There are three other types of clustering mentioned in Elavarasi et al 2011 but these are outside 
the remit of this thesis. 
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distance measures based on cluster centroids. The iterative process continues until 

there is only one cluster. The software program that makes these complex 

calculations can produce a dendogram showing the mergers and the distances the 

mergers were based on. This gives an indication of the minimum number of clusters 

that reflect distinct groups within the data. 

This merging of entities into clusters uses an agglomerative or bottom up approach. 

It is also possible to form clusters using a top down or divisive approach by starting 

with one cluster and splitting it into two based on furthest apart measures and then 

using a recursive method until each entity forms its own cluster.  

K-means (McQueen 1967) is the partition clustering method in which the number of 

clusters must be decided before the unsupervised calculations take place. To 

determine the cluster number a hierarchical clustering analysis can be performed on 

the dataset. Initial centroids (of the decided number of resultant clusters) are either 

placed randomly or evenly in the multidimensional space containing the entities. The 

algorithm then determines which entities in the multidimentional space are closest to 

each centroid. The centroid then moves to become the centre of that new cluster. 

The next iteration then recalculates the entities that are closest to the new centroid 

positions of each cluster. This continues until there is no more movement of the 

centroids. In this way distance between entities within clusters are minimised and the 

distances between cluster centroids are maximised. 

The major advantage of K-means over hierarchical clustering is that it provides 

information that allows each cluster that is produced to be described and pen 

pictures written to create classifications. These pen pictures are based on the 

position of the centroid of each cluster that is shown by the value of each variable 
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that was used to represent the characteristics of each entity. It allows the variations 

between clusters and the similarities within clusters to be understood. This method 

can be used to produce simple classification systems that can be applied to maps. It 

can be used to simplify and amalgamate social or topographical phenomena. 

Clustering is essentially an automated mathematical process; the most important 

part of the methodology comes before that process takes place in the selection of 

the variables to describe the entities. 

Variable selection 

The most useful scientific classifications are those that reveal a hidden structure 

underlying and possibly connecting the entities being classified. That is the case with 

the biological taxonomy and periodic table discussed in section 4.3.2. 

The example given above of cluster analysis of mammal bone length becomes a 

useful classification if the clusters conform to other biological classifications based 

on evolutionary theories and DNA, for instance all the primates clustered together 

and perhaps all the cats clustered in a single group. To achieve this it may be that 

the relative sizes of bones when compared with other bones of the mammal are a 

better measure than the actual length of bone as this eliminates actual size of the 

mammal as a factor. Also it may be best to only include bones that all mammals 

have in common.  In this case the validity of the variable selection and how it is 

represented in the cluster analysis can be tested against the existing widely 

accepted classification. 

Further refinements can be made by reducing the number of variables used in the 

analysis which are now outlined. First it is possible with K-means clustering to 

understand which of the variables have the most influence in the formation of 
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clusters. As already discussed K-means maximises the difference between cluster 

centroids and minimises the difference between the entities within the cluster. These 

measures of between-group membership and within-group membership for each 

variable allow a one-way analysis of variance (ANOVA) table to be compiled and an 

F test to be calculated by dividing the former by the latter. The greater the F test 

value the greater the influence that variable has in the formation of clusters 

(Debenham 2001). This knowledge can be used to remove some of the variables 

from the cluster analysis, but this may eliminate a key feature of one or more of the 

clusters because the F test statistic is a mean and does not properly represent the 

complexity of the variance of a variable in the dataset that has been taken into 

account by the K-means algorithm. 

Second, it is possible to carry bi-variant (or pair-wise) correlation analysis of 

characteristics of the entities to avoid co-linearity within the dataset causing bias 

towards the characteristic that is apparently featuring more than once in the data. 

Taking the measurement of mammal bones example: there may be a very high 

correlation between bones in the four limbs of each mammal; therefore it may seem 

logical to remove one of the front limbs and one of the rear limbs from the cluster 

analysis because the correlation is almost perfect, but this will create an imbalance 

in the dataset meaning that every bone that is duplicated due to the mammal’s 

symmetry may have to be reduced to one, this then may give too much weight to 

single bones; if one bone is used to represent all four limbs, which would be logical 

in multi co-linearity terms, then a key feature of the few mammals that stand on their 

hind legs would be lost.   

 The third method that can be used to reduce the number of variables used in cluster 

analysis is principal components analysis (PCA). PCA is a method by which the 
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essential characteristics or dimensions of a dataset plotted in a high 

multidimensional space can be maintained in a lower dimensional space. This is 

achieved by transforming the interrelated variables present in the original dataset 

into principal components of uncorrelated variables (i.e., that are orthogonal to one 

another), the first few of which retain most of the variation present in all of the 

original variables (Jolliffe 2002).  This means that the principal components are much 

fewer in number than the original variables and can therefore be plotted in much 

lower dimensional space. PCA, unlike the previous two methods of data reduction, 

does not involve removing any of the original variables. This allows the reduction of 

many dimensions to two or three; for instance, reducing 95% of the dimensions of 

the multidimensional space may result in only 5% loss of data. There are two 

problems in using PCA. The first is that the loss of data may cause loss of a vital 

characteristic for the clustering process (Harris et al 2005 :157). The second is that 

data reduced into components means that the few principal ones that are retained 

may not make descriptive sense (Voas and Williamson 2001) making any labelling 

and pen pictures of the classification of clusters problematic.    

The power and memory capacity of computers which has increased year on year 

decreases the justification for data reduction with its loss of detail, some of which 

may be important. More critical to creating the smallest possible dataset is designing 

a dataset that is balanced and is based on well reasoned variables that are relevant 

for the design purpose of the classification. The more specific the purpose the 

greater the justification to select and reject variables and the simpler it is to test and 

evaluate the utility of the classification. This statement can be best supported by an 

example of geodemographic classifications: it can be argued that commercial 
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geodemographic classifications29 that are focussed on turn-over and profit of retail 

shops can be simply evaluated by testing the difference it makes on the bottom line 

of the balance sheet, with variables added or subtracted to maximise the 

effectiveness of that purpose; academic classifications that are solely trying to 

represent difference and similarity of neighbourhoods have less focus and therefore 

less that can be benchmarked and less that can be used to justify data addition or 

subtraction, leading to the statistical rejection methodology outlined above. 

The geo-policing classification created by this thesis uses a selection of variables 

that is based on the understanding of what affects the crime/incident commission 

process and the policing environment and what measures the public’s policing 

demands and the police response to that demand (see chapter 3). No variable or 

dimension reduction techniques are used to simplify the data before the clustering 

process takes place. This was judged undesirable given the discussion outlined 

above and unnecessary because the power of a standard desktop computer was 

more than capable of processing the data. The geo-policing classifications have 

been benchmarked against independent data to attempt to gauge its utility in 

providing accurate information regarding differences and similarities in policing 

environment and police activity between council wards in London. 

Normalisation of Variables 

Normalisation of variables refers to ensuring that there is no unintentional weighting 

of the variables that are going to be clustered and classified. Decisions regarding the 

normalisation of the variables were briefly discussed in the mammal bone example: 

whether the actual bone lengths should be classified or the relative sizes of bone 

within the each species of mammal should be classified. The result of the latter will 

                                            
29

 See paragraph 4.3.4 below 
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be the normalisation of data within the species; in other words within a row of a 

spreadsheet if it is conventionally arranged with the species forming the rows and 

the different bone measurements forming the columns.  If the larger bones in the 

body are not to be given more weight in the clustering process than smaller bones 

then the dataset has to be normalised down the columns.  

There are various ways in which data can be normalised. The intent is to maintain 

the proportions of the dataset prior to normalisation within the normalised data. If all 

the columns of data can be assumed to have a normal distribution then z values 

should be used which produces a value that is + or – the mean within that column 

based on the standard deviation within the column. If a normal distribution cannot be 

assumed then another method should be used.  

The normalisation of data in the analysis for this thesis uses a scaling method that 

uses the following calculations. 

Val = the original value prior to normalisation 

Max = the maximum value of the variable 

Min = the minimum value of the variable 

High = the highest value of the chosen range of the normalised data 

Low = the lowest value of the chosen range of the normalised data 

 Val’ = the new value after normalisation 

      
        

       
 

       
                         

       
 

Val’ = (Val x scale) + Offset 
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Normalisation of data needs to be carefully considered. It is essential if different 

types of data are being used, using different scales. If however the same types of 

data are being used, such as counts of incidents or crime then the normalisation of 

data require justification as it will result in different groups and classifications to 

clustering based on data that have not been normalised.  

Normalisation decisions are discussed in chapter 7 where the creation of the geo-

policing is outlined.  

Self Organising Maps (SOM) 

Self Organising Maps (SOM) (Kohonen, 1982, 1984, 1990, 1995) provides a 

different approach to the reduction of multidimensional data into two dimensions and 

ways of visualising similarity and dissimilarity in data. SOM is a type of unsupervised 

neural network that uses competitive learning algorithms to assign entities to cells of 

a matrix with pre-defined dimensions, for instance, a two dimensional matrix of 5 by 

5 making 25 cells. This allows a large number of entities (100s, 1000s, 10,000s) to 

be clustered into cells. The algorithms also arrange the cells in the matrix so that the 

cells that adjoin them, horizontally, vertically and diagonally, are more alike than 

those that are not. In this way the grid becomes a codebook with each cell providing 

a prototype entity of each entity that is assigned to it. 

Like the clustering processes outlined above, SOM can use a variety of different 

algorithms to create the codebook. As the K-means clustering method is used to 

create the academic geodemographic classification (Vickers and Rees 2007) the K-

means clustering method has been selected as part of the SOM clustering method 

used in this thesis. In simple terms the SOM does this in the following way. The grid 

cells are randomly assigned values based on the number of variables and their 
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scale. This could be four thousand species of mammals and 200 bone length 

measurements for each. The first mammal of the 4000 is then assigned to the grid 

cell that is most like it based on the 200 dimensional distance measurements 

between the mammal bone measurements and those available in the grid cells. This 

is the same multidimensional calculation used in the clustering processes outlined 

above.  The winning grid cell variable values are then adjusted to reflect the mean 

values of the original randomly assigned bone lengths and the bone lengths of the 

first mammal selected. This effectively means the grid cells variable values reflect 

the value of the centroid of the clusters in the clustering process outlined above. The 

grid is then adjusted so the most similar cells are aligned together and the most 

dissimilar are apart: this is the same calculation that is used by the K-means 

algorithm to maximise the distance between clusters and minimise those within 

clusters. Sequentially each mammal is assigned to a winning cell.  This in turn 

affects the value of the cell and therefore the position of the cells in the matrix. In this 

case the assignment of 4000 mammals to cells represents one epoch. Typically the 

SOM performs about 100 epochs to allow the best grid cell values – known as the 

codebook - to be achieved. Each grid cell is effectively the same as a cluster in the 

K-means method and the codebook records the values of an imaginary entity at the 

centroid of each cluster. 

The end result is a matrix that allows prototypes of the original mammals to be 

analysed and visualised in the same way as the original mammals can. In this 

example a Caracal, a Bobcat and a Eurasian Lynx may be found in the same cell 

along with other small wide cats and assigned a generic set of bone lengths. Thus 

the detail of difference is lost but a useful category for comparison purposes is 

created.  
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The prototype can then be labelled and described by a pen picture based on the 

values of its variables in the same way as can be done with the clusters in the K-

means clustering process. The main advantage over the non-SOM K-means process 

is that the similarities and dissimilarities between cells are also provided by the 

process. This means that relationships between entities that are in different cells can 

also be known. This is described in detail in Chapter 7. 

Entity selection – Geographic Unit 

In the examples of mammals and chemical elements the entities are discrete units. 

Geographical analysis involves the analysis of non-discrete, continuous entities of 

location. This means that units for analysis need to be selected. There are broadly 

two ways in which this can be done. Firstly, by overlaying a grid on the area that is 

the subject of the research so that areas of exactly the same size are the unit of 

analysis; or secondly, topological or geopolitical/geo-administrative boundaries may 

be followed. Both methods are subject to the Modifiable Areal Unit Problem (MAUP, 

Openshaw 1984) which refers to the fact that units of location when modified in their 

size or shape can cluster differently and therefore be classified differently without 

changing the selection and values of the variables used in the cluster analysis. The 

same problem arises with temporal analysis, though in this case the continuous unit 

is one dimensional rather than two dimensional. 

The geographical units for policing are well defined and after years of change have 

remained stable in London since 1997 when the MPS became co-terminus with 

London Boroughs, with exclusion of the City of London, and semi-autonomous Basic 

Command Units became co-terminus with individual London council boroughs. Since 

the introduction of Neighbourhood Policing started in 2004 the council ward has 

become the smallest unit of policing (see figure 2.5). This is also the smallest 
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political unit with each ward being represented by a local government councillor. 

Each ward averages about 5000 households and about 12,000 residents30 though 

there is wide variation in population size ranging from 5,000 to 23,000 (see figure 

4.1). There are 624 wards in London and 32 London Boroughs; boroughs range in 

population between 157,000 residents to 347,000 residents. 

Figure 4.1 Showing variations in ward residential population in London 
(Source: authors graph using data from GLA 2011) 

The size of wards varies from 39 hectares to 2904 hectares (see figure 4.2) and the 

population density varies between under 2 residents per hectare to 242 residents per 

hectare. Variation of size and population density is also reflected at borough scale. 

                                            
30

 This on the basis that LSOA average 633 households and 1500 residents, there is an average of 
7.63 LSOA per 624 wards in London (excluding the City) giving a total of 4828 households per ward 
and 11442 residents, resulting in a total population of 7.14 million; this is based on 2001 census (NSO 
2001). 2011 population estimates (GLA 2011) give a London population of 7.89 million and an 
average ward population of 12,645.  
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Figure 4.2 Showing variations in ward land area in London (Source: authors 

graph using data from GLA 2011) 

It can be seen that neither London Wards nor London Boroughs are equitable 

geographical units for comparison purposes if residential population and land area 

are criteria. The usual way in which crime related data are adjusted for comparison 

purposes is to divide by the resident population in the geographical units being 

compared. If the geographical unit is large enough it may capture the locations of 

residence and victimisation and offending but as the units become smaller this 

becomes increasingly unlikely unless, of course, the nature of the offence such as 

burglary dwelling or domestic violence determines that the crime is related to 

residence. Also the wards and boroughs are not self contained little islands; those 

living near the edges will naturally live their lives in more than one geographical unit 

and regard that cross border area as their neighbourhood. In London commuting to 

work or education is the norm rather than the exception; this involves millions of 

people moving within London and entering and leaving each day. For many the 

place where they eat and drink and carry out their work and entertainment activity is 

more related to where they work than where they live. London is a centre for tourism 
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and major events, sporting and otherwise. All these facts make crime per residential 

population a poor single method of comparison unless very large geographical units 

are compared.  

The geo-policing classifications use residential and working populations statistics to 

divide relevant ward based policing statistics to attempt to compensate for 

differences in the population sizes of wards. 

Wards are made up from smaller geographical units, the smallest of which is the unit 

post code. There are 137,00031 unit post codes in London (excluding the City of 

London) (Edina 2011). Analysis for this thesis revealed that 8,00032 of these have no 

resident populations: the rest of the post codes range from a population of three to 

763, with the average of all post codes being 55 residents and 24 households33. 

These are grouped together to form 24,104 census Output Areas (OA) in London 

(excluding the City of London) with resident populations ranging from 15 to 1229 and 

households from 6 to 553. The average resident population is 295 and the average 

number of households is 124. OAs are grouped together to form 4760 Lower Super 

Output Areas (LSOA) in London (excluding the City of London) averaging 1597 

people and 672 households. LSOAs are grouped together to form council wards. 

These smaller geographical units are not units of policing but they are units that are 

utilised by other social indicators (for instances see paragraph 4.3.5) and therefore 

relevant to assessing the environment of crime and policing. 

                                            
31

 To the nearest thousand, the exact number changes as new developments are built and old ones 
destroyed. 
32

 To the nearest hundred 
33

 This calculated on a population of 7.1 million and 3.0 million households which are the rounded 
totals when the headcount postcode data are calculated for the MPS area of policing (Edina 2011).  
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The design of the MPS incident management system Computer Aided Despatch 

(CAD) (see Chapter 5) creates an additional geographical unit of policing that is 

transparent to policing. This is a grid that creates 250 metre by 250 metre grid 

squares. In the MPS there are 26,116 such grid squares that are independent of 

ward boundaries and borough boundaries, though it is possible to split incidents in 

grid square straddling borough boundaries line to the correct borough. These grid 

squares, which are regular in size, provide, on average, over 40 times greater 

resolution than the ward geographical unit34. The challenge is to correctly populate 

the grid with data relating to population and urban form.  

The analysis concentrates on the ward scale as this is the unit of neighbourhood 

policing, though grid analysis is utilised to assess the location accuracy of the 

incident data.  

The geographic unit can be further divided by time. This raises the question of what 

unit of time should be used. The first consideration is to ensure that the crime and 

disorder and policing variables used within the geographical units have sufficiently 

large numbers to allow statistical analysis to be carried out. For this reason most of 

the analysis for this thesis uses a full year’s data. Time is then used as a variable to 

describe the characteristics of a location, crime or policing. The selections of units of 

time are discussed in Chapter 5. 

Finally the problem of entities that are outliers should be mentioned. In London there 

are two wards in the borough of Westminster that cover the main shopping streets of 

Oxford Street and Victoria Street and the large number of office blocks and 

entertainment establishments surrounding them which have a much higher level of 
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 26,116 grid squares/624 wards = 41.85 
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police incidents and crime and disorder than any other wards.  Research literature 

(for instance MacQueen 1967 and (Debenham 2001) recommends removing such 

outliers from the dataset to achieve a more regularly shaped and more densely 

packed multidimensional space making the K-means clustering algorithm35 more 

likely to achieve a result that is closer to the theoretical optimal clustering 

(MacQueen 1967) of the most compact groups and maximum distance between 

groups (Debenham 2001).  As the SOM process adopted by this thesis uses the K-

means clustering algorithm it is similarly affected. 

4.3.4 Classification in Geography – Geodemographics 

Geodemographics is the “analysis of people by where they live” (Sleight 1997 quoted 

in Harris et al 2005 page 2). Geodemographics is also “the study and grouping of the 

people in a geographical area according to socioeconomic criteria, esp. for market 

research.” (Collins Dictionary 2000). This refers to the systematic classification of 

neighbourhoods to allow targeting of products and services to those most likely to 

pay and/or benefit from them. Commercial geodemographic systems in the UK 

include Mosaic (Experian, Nottingham), ACORN (A Classification of Residential 

Neighbourhoods, CACI, London) and Cameo (EuroDirect, Leeds). These systems 

use census data augmented by lifestyle data from surveys and store cards to 

produce classifications. In the case of ACORN this results in five categories 

containing, in total, 17 groups which in turn contain a total of 56 types (CACI 2009). 

Ashby 2005; 2006; Ashby and Longley 2006 have demonstrated that 

geodemographics can assist with comparing police performance between 

geographical areas, identifying and understanding different subgroups of people 
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 K means algorithm is as its name suggests sensitive to the mean value that is affected by outliers  
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within neighbourhoods and providing operationally relevant information about the 

characteristics of offenders and victims.  

The main advantage of commercially produced geodemographic software such as 

ACORN or Mosaic is its coverage and ease of use. If a postcode is known then a 

geodemographic category, group or type can be assigned to it by a simple 

automated look-up table. Additional values can be added to a geodemographic 

category, group or type to allow that value to be displayed rather than the name of 

the geodemographic classification. So when a post code is entered on a bespoke 

application instead of, for instance, the ACORN group “Affluent Greys” being 

displayed, the value “High fear of crime, Low risk of crime” can be displayed.36 In this 

way the whole country can be covered based on a survey carried out in one part of 

the country with small sample sizes. This sounds too good to be true and it probably 

is (see also section 3.5). The following discusses why this is the case. 

Geodemographic classifications are the art and science of compromise. In the case 

of the 17 ACORN groupings this means that all the households (or in reality post 

code blocks of households) in the country have to be allocated one of 17 predefined 

clusters by statistical means and otherwise. There does not have to be an even 

distribution of households across the clusters; some clusters may have more than 

two million households, others may have less than half a million. The result is the 

labelling of all the households with characteristics that are the median of their cluster 

thus losing the detail of individual households and the variations between 

households in the cluster. To make inferences based on assuming that individual 

households within those clusters have the characteristics of the cluster is known as 

ecological fallacy. This can be equally the case if additional bespoke labels are 
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 This is similar to how the “TruthaboutCrime” website operates (BBC 2007) 
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allocated to the groupings such as fear of crime or risk of crime as discussed above. 

Geodemographics only remains statistically consistent if defined clusters, at 

whatever level, are treated as blocks and only compared as blocks at the same level.  

Essentially commercially produced geodemographic classifications are about the 

characteristics of communities based on people in the households within them. It 

does not take into account people who work in the area but do not live there. It also 

does not include commercial and public service premises in the area though certain 

types of retail outlets and entertainment premises can be inferred from the 

classification. The classifications are static as they apply to households, not to 

individuals. 

Another problem with the use of geodemographics stems from the fact that 

classifications are multivariate, that is, composed of a mix of different variables. One 

or more of these variables is based on household composition and age. Williamson 

et al (2005) compared the youth crime rate across different Mosaic types and 

unsurprisingly found that Mosaic types that mentioned families in the title showed 

significantly higher rates of youth crime than types implying old age (though to 

illustrate the inexact nature of classification “Cared for pensioners” still had resident 

youth offenders). This study would have been enhanced if data regarding the 

percentage of youth in each Mosaic type were shown. But this is one of the problems 

of commercially produced geodemographics; it is difficult to obtain the base variable 

data, in this case, the number of youths in each Mosaic type in the geographical area 

selected. 

Commercially produced geodemographics appear to be best used in public sector 

research when the application is similar to those used in the commercial world. A 



 

120 
 

good example of this is research by Laycock and Tilley (1995) reviewing 

Neighbourhood Watch Schemes (NWS) throughout England and Wales. 

Neighbourhood Watch is a community policing initiative that was first introduced into 

the UK in 1983. The idea of NWS is to encourage residents of small neighbourhoods 

of only a few streets to group together to look after each other’s property to prevent 

crime. It still continues under neighbourhood policing. Laycock and Tilley’s research 

identifies the varying success of NWS across the country. The success criteria were 

based on how long the NWS continued to function in a way that the residents found 

useful. Geodemographic analysis of functioning NWS was carried out using ACORN 

classifications and BCS data. It found that 60% of households were in those 

geodemographic groups where the risk of crime was assessed by the BCS as low, 

25% where there was medium crime risk and 13% where the crime risk was high37. 

This is very broad brushstroke information but the message is clear: NWS function 

best where they are least needed and worst where they are most needed. This type 

of information can form the basis of strategic policy decisions, in this case NWS are 

not the solution to neighbourhood policing in high crime areas; more proactive police 

activity is needed. It also provides an indication that community engagement for 

police is more challenging in certain neighbourhoods than others (see also 

paragraph 2.8.4). 

UK National Statistics’ Output Areas Classification (OAC) is an academic 

geodemographic classification that relies entirely on the national census for its 

variables (Vickers and Rees 2007). Unlike commercial classifications that are 

                                            
37 The geodemographic groupings generally showed that the more economically deprived a grouping 

the higher the crime but there were exceptions, for instance, “High status, non-family areas” is in the 
high crime risk area.” 
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created by secret methodology, OAC’s methodology and calculations are published. 

It uses the K-means clustering algorithm and the variable reduction methodology 

discussed above. As the name suggests the original classification was produced at 

the scale of OA and since 2007 at LSOA scale (Bond and Insalaco 2007). An 

important methodological detail needs to be mentioned: an initial clustering analysis 

was completed to create seven clusters or super-groups; each super-group was then 

separately subject to cluster analysis producing a total of 20 groups and then each 

further divided to make a total of 53 sub-groups. This creates a hierarchical structure 

that allows an understanding that those subgroups that have groups and super-

groups in common are more similar than those that do not. This mimics the biological 

classifications discussed above in section 4.3.2. 

What must be emphasised about geodemographic classification is that it is an 

analysis of people by where they live; it is not an analysis of location per se. This 

means it is not directly relevant to the geography of crime because, as has already 

been discussed in relation to residential population, crime often occurs in locations 

other than where the offender or victim lives, in fact crimes often happen in hotspots 

where very few people live. 

Geodemographic classification is useful in aspects of crime, disorder and policing 

that relate directly to people, as in the example discussed above. It provides insight, 

for instance, about the socio-economic characteristics of people who are victims and 

offenders of different types of crime and their variation regarding fear of crime. 

Geodemographic analysis has been used to identify areas where vulnerable elderly 

people live who may be victims of distraction burglaries so that interventions can be 

introduced to reduce that risk (Weir 2007) The BCS codes all victims of crime by 

their five ACORN geodemographic categories, nine Office of National Statistics 
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(ONS) super-groups, the eight ONS District level super-groups, and the seven 

Output Area Classification (OAC) super-groups. This allows virtual geographies of 

victims of crime to be created, increasing the sample size of each group, thus 

increasing the validity of any findings by decreasing the potential error rate. This is 

discussed in section 3.5. The findings are informative about the type of 

socioeconomic household the victim is likely to live in (taking ecological fallacy into 

account), but say little about where the crime occurred unless it is a burglary.  

The focus of geodemographics on people by where they live and not crime, incidents 

and policing by why they occur justifies the bespoke geo-policing classifications 

created by the analysis in this thesis. 

4.3.5 Indices of Multiple Deprivation (IMD) 

“Indices of Deprivation (ID) are an important tool for identifying the most 

disadvantaged areas in England so that resources could be appropriately targeted" 

(Noble et al 2008).  These indices are subtly different from geodemographic 

classifications which are the “analysis of people by where they live” (see above), 

whereas the ID can be said to be the collation of data pertaining to place with 

reference to people who live there38. The emphasis is on the most deprived areas 

but the whole of England is covered at the detail of LSOA. This means that there is a 

grading and ranking of deprivation throughout England from 1 - the most deprived, to 

32,482 - the least deprived. 

The separate IDs are amalgamated to form a composite Index of Multiple 

Deprivation (IMD). The IMD brings together 38 different indicators which cover the 

                                            
38

 And as regards the crime domain includes the non-resident working population calculated by the 
2001 census, as the figure is added to the residential population for each LSOA and used as a 
denominator for relevant crimes and road traffic accidents in the Crime Domain.(McLennan et al 
2011:123-4). 
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seven officially recognised indices of deprivation: Income, Employment; Health and 

Disability; Education, Skills and Training; Housing and Services; Living Environment; 

and Crime. A numerical value is produced for each LSOA for each index. The 

appendices of the 2010 technical report of the IMD (McLennan et al 2011) provide 

much more detail of the process than previous publications of how this is done.  

Firstly, relevant population denominators are used to compensate for the fact that 

these populations are not the same in each LSOA. Secondly, some indicators when 

aggregated to LSOA level contain small numbers that, when divided by the 

population denominator, produce a figure with an unacceptably high margin of error 

so figures calculated from a larger geographical unit are used - this is known as 

shrinkage. Thirdly, maximum-likelihood factor analysis (McLennan et al 2011:131) is 

used to allow the variables to be weighted and combined so that they measure 

accurately the underlying factor that is theoretically relevant to deprivation. Lastly, 

the values are transformed into an exponential distribution to exaggerate the scores 

of those that fall within the 10% most deprived. The IMD value and ranking is then 

calculated by adding together the domain scores that are weighted in line with Table 

4.2  

Table 4.2 Taken from (Source: McLennan et al 2011) 



 

124 
 

The Crime Index is of most interest to this thesis. The purpose of this domain is; 

 “to measure the rate of recorded crime for four major volume crime types – burglary, 
theft, criminal damage and violence – representing the risk of personal and material 
victimisation at a small area level.” (Noble et al 2008). 

The number of burglaries is divided by the number of dwellings and business 

addresses. The other three measures are divided by the residential population and 

the non-resident working population. In the 2010 index the types of crime have 

remained the same but the numbers of different offences have increased to include 

racially- and religiously- aggravated crimes. The crimes included in the index are 

ones that have victims but it is where the crimes occur rather than where the victims 

live that is the criterion for location. The data are police recorded crime therefore 

subject to the problem of the dark figure (see section 3.5.2). The way that the crime 

data are prepared means that the variations of impact and seriousness of different 

types of offences is not a factor; a murder has the same influence as an assault 

without injury. This thesis argues that police incidents provide a better source of data 

than police recorded crime for the IMD crime domain because police incidents are 

more sensitive to the impact and seriousness of crime on the location at which it 

occurs.  

 

Table 4.3 Bivariate correlations of London 4760 LSOA’s IMD 2010 scores 
(Source: author’s calculations using data from McLennan et al 2011) n= 476039 

                                            
39

 See section 4.4 



 

125 
 

Table 4.3 shows that crime domain scores in London do not significantly correlate 

with any of the other indices. There are far from perfect correlations between the 

other indices except income and employment, which can be argued to be measures 

of poverty. An explanation for this is that income and employment relate to 

households that are contained entirely within each LSOA and compose 47% of the 

IMD (see table 4.2). The other indices are affected by surrounding LSOAs; in the 

case of health, education, housing and living environment proximity and accessibility 

to such facilities as hospitals, schools, suitable accommodation, and leisure facilities 

are measured. The measure of crime and disorder is affected by people frequenting 

the LSOA either offending or being a victim of crime or both. In London there are 

areas of high and low income and employment deprivation in close proximity with 

each other. These LSOAs are likely to share the same facilities, offenders and 

potential victims. 

The methodology for producing the IMD is also of relevance to this thesis as an 

option for collating the relevant policing variables. It is interesting to note that IMD 

creators did not classify its indices. The reason for this is the purpose of its use. It 

provides information in a hierarchical ranked structure that allows the allocation of 

resources to be decided and justified. The domains are kept separate to allow those 

resources to be specifically targeted. Geodemographic classifications, on the other 

hand, when used in the public sector are intended to ensure the fair allocation of 

resources to all strata of the population. 
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4.3.6 Vulnerable Locations Index (VLI) 

The Vulnerable Locations Index (VLI) methodology was devised by the Jill Dando 

Institute (JDI) at University College London in 2003 (as part of a Home Office funded 

project after the riots in Burnley, Wrexham, Bradford and Oldham in 2001) to identify 

locations that were vulnerable to disorder. No national VLI exists, instead the JDI 

provide a one day’s training course to teach police and local authority analysts how 

to devise a bespoke VLI for their local area (Chainey 2008). 

The VLI is composed of carefully collected indicators of community cohesion and 

taps into the incivility theories already discussed in this thesis. 

The VLI is based on Census Output Areas (OA) but can be applied to the larger unit 

of LSOA. It is made up of the following local statistics; 

– Crime statistics (Police crime recording system) 

• Burglary dwelling 

• Criminal damage to a dwelling 

– Deprivation statistics (Neighbourhood Statistics) 

• Income deprivation 

• Employment deprivation 

– Education statistics (Neighbourhood Statistics) 

• Population that has fewer than 5 GCSEs, at grades A*-C or 
equivalent 

– Demographic statistics (Neighbourhood Statistics) 

• Population of young people  

The crime statistics are divided by resident population in the OA to produce a crime 

rate. A mean crime rate is calculated for all the OAs under consideration. The index 

is standardised around a new mean of 100. A similar method is used for the other 

statistics to produce a standardised value which is then added together and divided 



 

127 
 

by the number of different local statistics to produce the VLI. This can then be 

mapped to identify possible locations for future disorder so that problem solving 

strategies can be devised. 

This is an unsophisticated approach but one which has been tested practically and 

shown to be a useful method to identify areas within Neighbourhood Policing wards 

that warranted additional police attention and Neighbourhood Renewal funding 

(Bullen 2008). 

The VLI illustrates how the use of variables based on criminology theories collated 

simply and geographically can provide useful information for policing purposes. It is 

of interest to the research for this thesis as it provides another option of how relevant 

data can be organised. 

4.4 Correlation 

“Correlation is a measure of the similarity between two (or more) paired datasets” 

(de Smith et al 2007:27). The measure of similarity is based covariance of individual 

measures from the mean. Covariance may be expressed as follows; 

 

Correlation allows covariance to be expressed in the range of -1 to 1 where -1 is 

perfect negative correlation, 0 is no correlation and 1 is perfect positive correlation. 

This correlation coefficient ‘r’ is calculated by dividing covariance by the product of 

the standard deviation. Thus: 

r=Cov(x,y)/SDxSDy 
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or: 

 

(de Smith et al 2007:27) 

All correlations in this thesis are calculated using variables calculated from the full 

population. For instance the percentage of single parent families in a ward is not a 

sample, it is a measure of the full population of that phenomenon in a ward using 

census information. This means that the distribution of variable values within the 

datasets and measures of significance are irrelevant. All correlation coefficient 

values shown in thesis are significant; those which show high positive or negative 

values are highlighted as appropriate. 

All the datasets used in this thesis contain continuous numeric variables and 

therefore suitable for analysis by correlation.  

Regression models have not been used because these imply a simple linear 

relationship between the correlated variables. That is not the argument made in this 

thesis. The relationships are assumed to be highly complex and non linear. The fact 

that two datasets show negative or positive correlation is evidence that there are 

underlying dominant factors which are causing that co- variation and not necessarily 

that the two variables are acting on each other. This concept is supported by the 

discussion regarding the crime commission process where the elements of offender 

and opportunity vary in space and time with different types of crime (see section 2.4): 
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these principles extend to antisocial behaviour and other non-crime incidents. This 

means that certain types of crimes and incidents that rely on the same underlying 

conditions will occur at similar places and time. The use of correlation not only 

identifies those similar types of crimes and incidents but also can provide 

complementary measures of similar locations to the multivariable, multidimensional 

cluster analysis used in this thesis – see section 7.7.1   The concept also gels with 

incivility theory where the connection between the unfixed broken window and the 

occurrence of crime is likely to be due to underlying factors encouraging both to 

occur rather than a cause and effect relationship between the two – see section 

2.3.3. If there is no correlation then this is an indication that either there are no 

underlying dominant factors; or equally likely, there are two or more factors that are 

counter-balancing each other.  

The correlations are used for a number of different purposes; 

 To show that the IMD shows geographic variations in the different measures 

of deprivation in London – see Table 4.3 

 To show that the occurrence of crime incidents recorded on the police incident 

database and the same types of crimes recorded on the police crime 

database display similarity (co-variance) in space and time at different scales, 

see section 6.2.6 and 6.3. 

 To show the sensitivity of police incident data to the influence of weather 

variation, making the argument that the data could be as sensitive to police 

performance, see section 6.4.5. 

 In the creation of classifications in Chapter 7 to ensure that any co-linearity 

between variables (section 4.3.3) are balanced by other relevant variables. 
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 To support other analysis that the cluster of wards using police recorded 

crime data and police crime incident data is almost the same - see Table 7.13 

 To evaluate the sensitivity of other social indices to police incident data – see 

section 8.4. 

The discussion of correlation in a geographical context naturally leads to a 

consideration of the relevance of autocorrelation (section 4.2.2) in the analysis. 

Apart from the correlation analysis in section 7.7.1 the correlations calculated 

have been based on variables by geographical and temporal units. Spatial and 

temporal autocorrelation may therefore weigh these correlations towards positive 

correlations for near locations and events but be balanced by more distant 

location and events. The results of analysis in 7.7.1 may show autocorrelation as 

do the classifications but this has not been analysed as this is outside the scope 

of the research question. 

4.5 Conclusion - the methodology used in this thesis 

4.5.1 The Research Question 

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 

The thesis has reviewed how police performance is measured in terms of over-

arching performance measures. These are crime reduction - based on official crime 

statistics, and increasing public confidence in the police - based on the BCS. The 

discussion has shown that there are deficiencies in both methods even when 

assessed on national and force scale. These deficiencies become amplified as the 
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geographical scale becomes smaller and more local. This is due to the statistical 

reliability issue relating to small sample sizes that small areas and rare crimes have 

in national surveys such as the BCS. There are also methodological problems 

regarding directly comparing BCS crimes and police recorded crime. Steps are being 

taken to make BCS crimes and police recorded crimes more compatible by, for 

instance, including young people in the survey. It is also possible to compare the 

BCS crimes with a specially selected dataset of police recorded crimes to make the 

two datasets directly comparable, but there are no proposals to do this at present. In 

any case this will not make any difference at council ward level, where the only 

solution is to vastly increase the sample size of the BCS. This is highly unlikely to 

happen due to cost considerations. 

The MPS carry out their own surveys but this is only regarding attitudes to policing: 

no attempt is made to measure the level of crime. These surveys have had their 

sample sizes cut significantly and are only reliable at force and borough scale. 

There are also issues relating to the complexity of official crime statistics that this 

thesis argues relates to misunderstandings about what is being measured This 

thesis also argues that this complexity contributes to a mistrust of official crime 

statistics. 

Therefore to address the research question effectively it is insufficient at council 

ward level to try to apply solutions that are designed for force and borough level 

police performance measures. 

A whole new approach needs to be adopted. The approach is based on the 

methodologies reviewed in this chapter. It is broadly outlined now based on a broad 

understanding of the available data and their attributes. Once the analysis of the 
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data and clustering techniques are tested the methodology is refined to meet the 

utility and limitations of the data. 

4.5.2 Domains 

The methodology of this thesis is to use multidimensional and classification 

techniques outlined above to allow equitable comparisons to be made of council 

wards in London in order to enable an insight into police performance at a local level 

by the public. The discussion in Chapter 2 regarding the influence of location on the 

crime commission process showed that the activities that occur there and the type of 

people that frequent the location affect the potential for crime and disorder to 

flourish. Similarly discussions in Chapter 2 show that the policing environment is 

likely to vary with who lives in the area; this variability can be to do with trust, culture, 

language and community cohesion, but may also be influenced by age, gender and 

socioeconomic groupings.  The methodology of this thesis is to identify relevant data 

regarding location so that similar locations can be compared in respect of the 

public’s policing demand and the response from the police. 

 

Figure 4.3 Showing the Domains of Location and Policing and the overlapping 
sub-domains of Environment and People and Public’s Policing Demand and 
Policing Response. (Source: author) 
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Figure 4.3 shows the two domains of location and policing conceived for this thesis. 

The location domain is composed of two overlapping sub-domains of environment, 

which refers to the natural and man-made features of where crime commission 

theories and hotspot analyses suggest have a direct influence on crime, such as 

night-time entertainment buildings and places where alcohol is sold. These indicators 

of the presence of people make the environment sub-domain overlap with the people 

sub-domain. 

The policing domain is also composed of two overlapping sub-domains; these are 

the public’s policing demand and the policing response. The public’s policing 

demand refers to incidents and crimes that are reported to the police: when they 

report them; how they report them; and the seriousness with which the public 

regards the crimes and incidents. The policing response refers to how police 

respond to the public’s policing demand. This can be both pro-active and reactive, 

thus the overlapping nature of the two sub-domains. 

The combination of the two domains represents policing contextualised by the nature 

of the environment in which the policing takes place.  

The location domain is designed to stand alone and could be used to help interpret 

current crime maps for the public. The policing domain is also innovative because it 

attempts to provide direct evidence of police performance at a local level. 

4.5.3 The Conceptualisation, Analysis, Representation, Analysis Cycle 

The Conceptualisation, Analysis, Representation, Analysis Cycle is based on 

Longley et al (2010:149)  
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The conceptualisation of the contents of the location and policing domains is a 

combination of recognising what forms and influences these observable worlds and 

indentifying data sources that measure that world. The validity and limitations of 

those data sources in providing an accurate and useable representation of that world 

with the minimum of uncertainty is tested through analysis and re-analysis in a cyclic 

process shown in figure 4.4. The stability and utility of clustering and classification 

are reviewed with reference to their purpose and the way the source data and their 

combination conforms to crime commission theory (the location domain) or properly 

reflect police activity (the policing domain). 

 

Figure 4.4 Flow diagram of the methodology used in this thesis and the 
Chapters in which each stage is discussed (Source: author) 
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Chapter 5 Data Sources for the geo-policing 
classifications 

5.1 Introduction 

The purpose of this chapter is to outline the research that has been undertaken for 

the thesis to find the best datasets for the thesis’ geo-policing classifications. The 

arguments thus far in the thesis have concluded that official police recorded crime 

statistics are inadequate for local police performance information. This is because 

BCS data are statistically unreliable at this geographical scale. This means there is 

an unquantified dark figure of crime thus making it impossible to assess whether 

variations in police recorded crime are due to variations in the dark figure or 

variations in police performance. This conclusion of inadequacy extends to complex 

and non-intuitive composition of police recorded crime statistics that makes the 

misunderstanding of local crime statistics by the public inevitable. 

This chapter starts by providing a simplified overview of police information systems 

based on the author’s knowledge, having worked in the MPS for 30 years. This gives 

a brief insight into the vast amount of data that is available about policing, crime and 

criminals. The criteria for data selection as variables for the geo-policing 

classifications is based on location attributes, relevance, uniqueness, non-sensitivity, 

provenance, ease of use and ease of updating. 

The application of these selection criteria has resulted in the rejection of all but three 

police information systems. These are the MPS CRIS (Crime Recording Information 

System), the MPS incident management information system CAD (Computer Aided 
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Despatch)40 and MPS Global Positioning Systems (GPS) information systems for 

police patrols. 

Camden Borough Council crime and disorder datasets were analysed to see if local 

authority data could be used in the geo-policing classification. This analysis is 

presented with the conclusion that even though some of the local authority data is 

relevant, its provenance is poor and the lack of standardisation of local authority data 

makes its use in the geo-policing classification impractical. Suggestions are made as 

to how provenance and standardisation can be improved. 

Open source data and other available data about the characteristics of location and 

people at those locations are discussed. 

The chapter concludes with the datasets that have been selected as potentially 

providing the variables for the location and policing geo-classifications. 

5.2 Overview of Police Information systems 

Since the mid 1970s the policing of England and Wales has been aided by 

computerised information systems. The Home Office Police National Computer 

(PNC) was the first system, and the first application was to enable police officers to 

check the registered owner of a vehicle by searching on the registration mark of the 

vehicle. The PNC now contains numerous indices essential to operational policing 

such as all the criminal records of those people who have been convicted of a 

criminal offence and their fingerprints and, where relevant, their DNA (see section 

3.2.2). The data from the PNC was not available for the research in this thesis. There 

are, however, relevant data on the PNC: for instance, the home addresses of all 

                                            
40

 The Call Handling System is an integral part of the CAD system. 
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criminals which could be utilised to help differentiate the policing challenges between 

different locations; and the transaction log which records what, when and where 

PNC searches are carried out - this could help determine the intensity and type of 

police activity at locations.  

The MPS, like other forces in England and Wales, has its own bespoke crime 

intelligence computerised information systems. The nature of intelligence, its 

sensitivity, its varying validity and provenance make those data unsuitable for the 

geo-classifications.  

The custody computer system contains information about everyone who has been 

arrested and brought to a police station. Other systems include: the Stops system 

which records details of people stopped and questioned/searched in the street by 

police; the Merlin system which records details of vulnerable people, such as missing 

persons; and the system recording intelligence-led proactive police operations. All  

record police activity and are therefore relevant to the geo-policing classification. 

However the locations on these systems are not geo-coded, causing problems with 

accurately identifying correct locations, and for this reason they were rejected. Also 

much of the relevant data is also recorded on the police incident management 

system CAD.  

The property system recording property coming into police possession, the Traffic 

Camera system aiding in the enforcement of traffic legislation and the case papers 

and court systems were found to be not directly relevant to the geo-policing 

classification. The duties system that records officers’ hours on duty and the duties 

they were assigned to is relevant to police performance but it does not show what 
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the officer actually did, making the data complex and not easily interpreted. It was 

decided not to use data from this system.  

Figure 5.1 shows a simplified representation of the interconnections between these 

police information systems and their interface with the public that pertain to the MPS.   

 

Figure 5.1 Simplified representation of the interconnections of police 
information systems and their interface with the public – pertaining to the MPS 
(source: Author’s knowledge from 30 years of policing) 

The police information systems that have been selected for further consideration by 

this research are the MPS crime recording system CRIS, the MPS police incident 

management system CAD and the GPS systems. These systems are now 

discussed. 
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5.3 The MPS Crime Recording Information System (CRIS) 

CRIS was introduced to the MPS over a number of years during the 1990s. It was 

designed as a computerised duplication of the paper based system that preceded it. 

It is not necessary to describe the design of CRIS in any great detail as the research 

for this thesis uses CRIS data mainly to test the validity and accuracy of the police 

incident (CAD) data. 

When a person wishes to report a crime or the police need to record a crime that has 

been discovered a CRIS report is made. This records the exact time the report was 

made, where it was made, by whom and to whom; the nature of the alleged incident, 

where and when it was alleged to have happened, who were the victims, any 

information about the suspects and details of any property involved. These are all 

recorded in searchable fields. All the relevant locations are geo-coded from standard 

postal address information: the location of the alleged crime, victims’, witnesses’ and 

suspects’ addresses, and location of any relevant property found.  The reporting and 

investigating officers record the details of their investigation in a free text field. If an 

arrest and charges are made then further “pages” of searchable fields are added 

with those details. If there is sufficient evidence to support the allegation, the CRIS 

record is classified in compliance with Home Office Counting Rules and as such is 

counted as part of the official police recorded crime statistic. One CRIS record can 

have more than one crime classified on it; likewise it can have more than one victim, 

witness, suspected or accused; but just one location of crime(s). 

In this thesis three types of CRIS data are used. Firstly CRIS data that form part of 

the official police recorded crime statistics published by the Home Office (Flatley et al 

2010). This is annual data for a financial year spanning 1st April to 31st March. 



 

140 
 

Secondly data supplied on request by the MPS of crimes in Home Office Crime 

Types and major classification categories for the 2009 calendar year split by ward 

and calendar month.  Thirdly CRIS data that were downloaded from the CRIS 

system by the author who is a high level authorised user of the system; the data of 

this type mostly relate to burglary dwelling crimes. 

A CRIS record can be created as a result of the public contacting the police through 

a variety of means: by telephone, email/internet, visit to a police station, or direct to a 

police officer in the street (see figure 5.1). This is important because not all crimes 

are reported via CAD, but many are: this forms part of the analysis in Chapter 6. 

5.4 The MPS police incident management system CAD 

5.4.1 The purpose of CAD 

Responding to calls from members of the public and the management of crime and 

disorder and other policing incidents is a core police activity. In the MPS this activity 

is managed by a computer system known as CAD which was originally introduced in 

the 1980s. The purpose of the system is to record the nature of an incident and its 

location, and use this to ascertain the priority it should be given, assign a unit to deal 

with it (if appropriate), make a contemporaneous record of how the incident is being 

dealt with and, when police actions are complete, record the result. Timings are 

important as there are performance targets regarding the rapidity of the response to 

calls that have been graded as emergencies and priorities. These are automatically 

logged by the computer system.  
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5.4.2 The Scope of CAD 

The incidents that are recorded on the CAD system cover the complete range of 

overt police activity. This means that the CAD system records those incidents and 

events that are observable and have an effect on people’s perceptions of crime and 

disorder and therefore their fear of crime (see section 3.4). This is shown 

diagrammatically in figure 3.6. This makes the CAD data highly suitable for the geo-

policing classification created by analysis in this thesis. This suitability is discussed 

further in this chapter and Chapter 6. 

CAD data obviously do not record all crime and disorder; neither do they record all 

overt police activity. As discussed in section 2.2.1 there are two styles of high 

visibility policing at a local level: the first is response policing which deals with the 

incidents on the CAD system in a reactive manner, the second is neighbourhood 

policing that deals with local problems in a proactive way. Such is the flexibility of 

policing: response officers act proactively between incidents and neighbourhood 

officers if available and close by can respond to incidents. All incidents that originate 

from the public are recorded on the CAD system. Some, but not all proactive police 

work is also recorded on the CAD system; these can be identified by the R code for 

police radio in one of the searchable CAD fields, see section 5.4.3 below. Also as 

discussed above not all crimes are reported via the CAD system. The extent to 

which violence against the persons crimes are recorded on the CAD system is the 

subject of analysis in Chapter 6. 

In 2004 the Contact Handling System (CHS) was introduced and runs in parallel with 

the CAD system. Calls that require a policing response are still recorded on the CAD 

system. There is uncertainty about the consistency and completeness of the CAD 



 

142 
 

data regarding matters that are deemed not police business or police business but 

where attendance by the police at the incident is not deemed necessary. If these 

calls are recorded on the CAD system then they are graded R and are therefore 

simple to identify. In 2009 44% of all CAD incidents were graded R, meaning that a 

high number of these calls are recorded on CAD. It may be the case that there are 

additional similar calls that are recorded on the CHS but not on CAD. This has been 

untested by this research as there has been no access to the CHS data. This area of 

uncertainty and incompleteness is an extension of non-telephone contacts with the 

police that happen in the street and at police stations and offices that are not 

recorded on CAD.  

CAD data thus contain a complete record of all incidents that require attendance by 

a response officer. Figure 5.2 provides a simplified flow diagram of how a CAD 

incident is created and resulted showing how the CHS is integrated with CAD. It also 

shows that calls can be transferred to CAD by other emergency services such as the 

London Ambulance Service (LAS) and the London Fire Brigade (LFB). 
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Figure 5.2 A flow diagram of the way in which CAD incidents are created and 
dealt with by the MPS (source: author’s knowledge as a CAD operator and 
response team member and leader) 

From this discussion it can be seen that the purpose of CAD is to manage the 

assignment of police incidents that require police attendance, co-ordinate police 

response and to record how police deal with the incident. The incident is deemed 

closed once the initial police response has ended. If the incident is one where further 

police investigation is required this is recorded on another police information system. 

In the case of crime incidents this is the CRIS system. The CRIS system records the 

nature and details of the crime and the actions taken to investigate it. If no urgent 

police attendance to the scene of the crime is required then a crime report can be 

recorded on CRIS without a CAD incident being created. To further clarify, even if 

the investigation of crime by police is complete by the time the CAD incident is 

resulted with a CRIS record is also created if there is prima facia evidence that a 



 

144 
 

crime has been committed. This means that the CRIS is the definitive record of crime 

that comes to police notice. This leaves a proportion of crimes that occur that do not 

come to police notice or if they do are not recorded as such within CRIS and 

therefore the official police recorded crime statistics – the dark figure of crime. This 

means that at local level the CRIS and therefore police recorded crime statistics may 

not reflect the public’s experience of crime41. This is especially the case as the CRIS 

system and police recorded crime do not record low level disorders and anti-social 

behaviour that according to incivility theories are important in forming people’s 

perception of crime and policing. The central argument of this thesis is that the CAD 

data provide a more comprehensive record than CRIS of events both of a criminal 

and disorder nature that influence people’s perceptions of crime and policing. This is 

further discussed in section 6.3. where it is shown that CAD contains details of many 

crimes and crime like incidents that have been reported to police but have not been 

recorded on the CRIS system. 

5.4.3 CAD Data Selection 

The relevant data fields of unique CAD incidents have been selected and 

downloaded for analysis by the author of this thesis who is an advanced user of the 

CAD system.  

The dataset created by this download is comprised of 2,276,99042 unique incidents 

that related to the MPS area of London in the calendar year of 2009. This is an 

average of 6,238 unique incidents a day43. Each incident can form a row of a 

                                            
41

 The national official crime statistics provided an independent measure of crime that includes the 
dark figure using the BCS, this measure is not viable at the local level, see chapter 3 
42

 Only 4,736 CAD incidents or 0.2% were not geo-referenced. 
43 The total number of incidents recorded on CAD is almost double this number but this includes 

many cases where more than one person called about the same incident and more than one CAD 
record was created for that one incident. 



 

145 
 

spreadsheet which typically can have 22 columns, as in figure 5.3. The first six cells 

in this example spreadsheet data row record the date and time of the incident and 

the unique incident number for that day. The next cell records how the incident was 

originated, the options being a 999 emergency telephone call, non-emergency 

telephone call, police radio or an alarm. The next three cells record how the police 

operator codes the incident based on the information provided; the data in these 

cells are copied from the CAD incident type fields. There are almost 80 different 

codes that can be selected, of which 13 relate to different types of crime.  The next 

five cells relate to the location of the incident. This shows an X and a Y coordinate 

and borough and ward codes. The precision and accuracy of these locations is 

discussed in section 6.2. The location is automatically geo-coded from a postal 

address provided to the operator. If the location given is imprecise, for instance, a  

name of a public house and a borough of London, the operator is presented with a 

list from which to make a selection. The next relevant field in the creation of a new 

CAD record is the second last field in figure 5.3. This refers to the priority given to 

the incident: I means immediate, that is an emergency call to be attended within 12 

minutes; S means soonest (or significant post 2009) with a target time of one hour; E 

means extended, these are calls where a fixed agreed appointment is possible, R 

means no attendance is necessary and the incident is referred to non-response team 

part of the police or other agency; and P means police generated, although this code 

was phased out in April 2009. The number of units assigned to the incident is shown 

in the third last column.  

The outcome of the recorded incident, using the same codes as those used when 

the incident was originated, is in three fields towards the end of the row. There is a 

convention that the data in these cells, which are downloaded from the class field on 
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CAD, show the same codes as the type field even though the investigation at the 

scene may result in no offences being disclosed or no police action being necessary. 

This is to show that the call was made in good faith based on what the caller had 

witnessed. The verification or correction of the accuracy of the initial incident type 

codes whilst maintaining what the caller witnessed gives the data a raw, simple 

quality that records the perceptions of the public. It is argued in this thesis (Chapter 

4) that police recorded crime loses this quality through a process that refines the 

data through the application of counting rules and legal precision. Next to these cells 

is information about whether or not a CRIS entry was made as a result of the 

incident. Finally the response time is shown; this is the time between when the CAD 

was created and the time the first police unit arrived at the scene of the incident. 

 

Figure 5.3 Data in spreadsheet form selected and downloaded from MPS CAD 
system (Source: author) 

The X and Y coordinates shown in Figure 5.3 are the central point of a 250 metre by 

250 metre grid square, see section 6.2.3. There are 26,116 such grid squares that 

cover London. Selected CAD incidents44 are assigned to their grid square for 

analysis and classification purposes. This was achieved by using ArcGIS software to 

                                            
44

 All the crime CAD incidents, selected disorder CAD incidents and all the CAD incidents that were 
given an I grading: also all Camden borough CAD incidents for the analysis in section 5.5 
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create a grid of the exact dimensions used by the CAD system by tessellating 

squares from centre points of CAD grid squares supplied by the MPS, then creating 

a spatial join to insert the correct grid number into the table of CAD data. It should be 

noted that the author’s purpose was not to create a grid for research purposes as in 

studies such as Martin et al (2009) or as initial calculation in a process to create 

crime hotspots (see section 2.4.1) but because this is the most precise CAD 

attribute. The accuracy and precision of this attribute is analysed in section 6.2 with 

the conclusion that it is not accurate enough to form the basis of reliable inferences. 

For this reason the thesis does not present classifications at grid square scale.  

Table 5.1 shows that CAD data provide a highly flexible matrix of variables that allow 

thousands of possible combinations to be analysed45. These combinations are 

carefully selected to measure public policing demands and the policing response, 

which are the two sub-domains of the policing domain in this thesis.  

 

Table 5.1 CAD Analysis Matrix (Source: author) 

5.4.4 Improvements in the CAD system since 2009 

In July 2010 the CAD system had a major upgrade to enable the MPS to comply with 

the National Standard of Incident Recoding (NSIR, ACPO 2005, 2011) and the 

National Incident Category List (NICL, ACPO 2011). This has meant altering the 

                                            
45

 The class or result of incident has been chosen in this analysis as it more accurately records the 
nature of the incident because in all but R graded incidents it reflects a police officer’s investigation. 
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CAD coding system to comply with national standards. The MPS has taken the 

opportunity to replace its previous five categories of Crime, Traffic, Anti-Social 

Behaviour (ASB), Miscellaneous and Alarms with four incident description categories 

and five other categories. The descriptor categories are Crime (adding three more 

crime types – Abduction/Kidnap, Bomb Threat and Harassment Act Offences, 

moving malicious communication to the ASB); Transport; ASB (a totally revised list 

that conforms much more to the generally accepted meaning of ASB though the 

MPS has not conformed with the NICL Personal, Nuisance and Environmental ASB 

descriptors); and Public Safety and Welfare (for instances including alarms, civil 

disputes, domestic incidents and missing persons). The other categories, NCIL 

Qualifiers (for instance, Mental or Drug Related); other Qualifiers (such as, 

Attempted or Firearm seen); Resolution (for instance, MERLIN entry or No offences 

disclosed); Administration (for instance Duplicate or Error); and System (for instance 

abandoned call). This forms the basis of a standardised way of recording incidents 

that specifies exactly in which field each code should be entered.  

The new system also improves the completeness of incidents recorded on CAD and 

CHS. An incident is defined as; 

 ‘A single distinct event or occurrence which disturbs an individual’s, group’s or 
community’s quality of life or causes them concern.’ (ACPO 2011) 

The manual states that all incidents brought to the attention of police should result in 

an entry on the incident management system. This means that police station front 

counter reports, reports in the street and those made via the internet or other media 

should now have a CAD record. This will apply to reports of ASB but not necessarily 

crime reports as there are no crime incident types in the NICL. The main purpose of 

this more comprehensive recording of incidents is to identify repeat calls by the 
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same people or from the same location that do not result in a crime report being 

made so that on each occasion an appropriate risk assessment call can be made. 

This is designed to avert tragic cases where repeat ASB has resulted in death of 

those who were targeted. 

The data that are used for analysis in this thesis relate mainly to the calendar year of 

2009 and therefore pre-date the improvements in the CAD system. The purpose of 

the above discussion is to show that police incident recording in the UK is becoming 

more and more standardised and more and more comprehensive. Its utility for 

spatiotemporal analysis of police activity is therefore improving. The MPS is planning 

to introduce a totally new incident management system, originally planned for 2012. 

This is likely to improve the precision of incident locations from the present grid 

reference (see section 6.2) thus making information more complete.  

5.5 Police Global Positioning Systems (GPS) 

5.5.1 Introduction 

The ability to track the movement of police vehicles and individual officers on patrol 

through the mapping of GPS appears to be ideal data for the geo-policing 

classifications as it directly records police activity. Such data are transmitted from 

police vehicles and from police officer’s personal radios. The research therefore 

analysed the utility of these data for the purpose of inclusion as variables in the geo-

policing classification.  

5.5.2 Mobile Data Terminal (MDT) GPS data 

MPS Police response vehicles are fitted with a Mobile Data Terminal (MDT) that is 

connected to the CAD system.  When switched on the MDT transmits a GPS signal 
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every 15 seconds giving the exact position, speed and direction of the vehicle. MDT 

data for a 24 hour period for three boroughs of Lambeth, Southwark and Lewisham 

was provided by the MPS for analysis to allow the accuracy and utility of the data to 

be assessed. This dataset totalled over 30,000 GPS location co-ordinates. These co-

ordinates were plotted using ArcGIS software and a map layer created. This layer 

was then converted into Keyhole Mark-up Language (KML). The KML file was then 

imported into Google Earth to create the map shown at figure 5.4.  

 

 

 

Figure 5.4 A Google Earth map of South London overlaid with a KML layer 
containing over 30,000 GPS signals transmitted by Lambeth, Southwark and 
Lewisham response vehicles in a 24 hour period (Source: author created map, 
see text, from MPS MDT data) 
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The dataset also provides the time of the signal and the CAD incident number to 

which the vehicle was assigned.  This allows the MDT GPS data to be linked with the 

CAD data as shown in figure 5.5. 

 

Figure 5.5 Showing the GPS signal transmitted by the MDT of a night duty 
vehicle with call sign L1 with details of one transmission in the white box 
showing it was assigned to CAD 9805 and the details of that CAD in the blue 
box (Source: author created map from MPS CAD and MDT data) 

The GPS signals can produce graphs of apparent police activity over a 24 hour 

period which can be compared with other 24 hour periods; see figure 5.6 which uses 

a Camden borough dataset for a whole month. This is just a count of GPS signals of 

MDTs which are switched on rather than a direct indicator of actual police activity. 

The image at the bottom right corner of figure 5.6 for instance shows transmission 

around Kentish Town Police Station46. The CAD data give a better indicator of what 

the police were actually doing. The map of Camden Borough shows the MDT signals 

                                            
46

 And indicates the precision of the data 
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for one day. This can be compared with the map of Camden Borough in figure 5.7 

that shows the signals for 28 days. The MDT signal tracks are almost exactly the 

same, showing that police response vehicles keep to the same routes and that the 

calls appear to happen in similar places day after day. 

 

Figure 5.6 Showing the mapping and the analysis of MDT data in the London 
Borough of Camden (Source: author created map from MPS CAD and MDT 
data) 

Also shown within the Figure 5.7 is the average speed of vehicles, the darker the 

colour the higher the speed. This does not show anything of any real significance but 

perhaps gives a small indication of where vehicles are travelling through to deal with 

calls elsewhere. 

In Chapters 2 and 3 signal incidents were discussed in relation to fear of crime; 

these incidents are featured within the CAD dataset if police are involved or 

informed. The net effect of the police sirens of police vehicles responding to 
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incidents in emergency mode with lights and sirens may have a reassuring aspect 

for some but for others may raise the fear of crime. As Sir Paul Stephenson (Daily 

Mail 2009) points out, police sirens can increase the fear of crime but so can the 

noise of police helicopters. Another issue is that all emergency vehicles in London 

use the same siren noises, meaning that an ambulance, for instance, on an 

emergency call can be mistaken for a police vehicle. 

 

Figure 5.7 Showing 28 days of MDT data in the London Borough of Camden; 
the average speed of the police vehicles is represented by the colour of the 
grid square, the darker the colour the faster the average speed (Source: author 
created map from MPS CAD and MDT data). 

Figure 5.7 shows the potential for marked police vehicles to vary their patrols more 

between calls so their presence can provide reassurance to the public despite this 

not being their primary role. Their primary role is to achieve the target times for 
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attendance at the scene of incidents and to deal with those efficiently and effectively. 

The role of providing a reassuring police presence is that of the neighbourhood 

based foot patrols. 

5.5.3 Foot patrol GPS data 

A small amount of police personal radio GPS data was obtained from the MPS to 

assess the utility analysis. This provided co-ordinates to allow a police foot patrol to 

be mapped. This is visualised in figure 5.8 where a police officer on patrol in blue is 

shown using height as an indicator of the passage of time; the red exclamation 

marks represent incidents that occurred in time and space proximity to the officer. 

This data has vast potential for the analysis of the effectiveness of police high 

visibility patrols but unfortunately the signals are just used as a way of locating 

officers in situations in which they may be in trouble so the data is not stored on any 

computer system for later access. 

 

Figure 5.8 A police officer on patrol in blue is shown using height as an 
indicator of the passage of time; the red exclamation marks represent 
incidents that occurred in time and space proximity to the officer (Source: 
author created map from MPS CAD and police personal radio GPS data). 
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5.5.4 Conclusions 

The conclusions about using police GPS data as a data source of police activity in 

policing maps for the public are as follows: 

 MDT GPS data provide a useful enhancement to CAD data but MDT GPS 

data require CAD data for the data to be properly interpreted; 

 MDT GPS data show that police vehicles tend to follow the same routes day 

after day leading to the conclusion that the negative or positive effects of the 

sight and sound of police vehicles on the fear of crime are mainly confined to 

people who live on or frequent these routes;  

 The use of the same siren sounds by other emergency vehicles complicates 

any analysis that can be carried out regarding fear of crime and police 

response vehicles; 

 A more complete picture would be provided by the inclusion of police 

helicopter GPS data; 

 Police radio GPS data of foot patrols are potentially far more useful data 

because high visibility foot patrols are deemed by the reassurance policing 

philosophy to be a positive police activity in itself. This important policing 

activity is insufficiently recorded on any police information system, including 

CAD; 

 GPS data provide excellent maps geo-visualising police activity; and 

 The availability of the data is critical: this is determined by MPS contracts with 

commercial companies; the MDT data are available in principle but require 

special requests; the police radio GPS data are currently unavailable. 
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Given the fact that foot patrol GPS data are not available and the MDT GPS data 

though available in principle are difficult to obtain in quantity and only provide limited 

additional information to that on CAD it has been decided not to use police GPS data 

as part of the geo-policing classifications for this thesis. 

5.6 Local Authority Crime and Antisocial Behaviour Data 

5.6.1 Overview 

The Crime and Disorder Act 1998 has made the tackling of crime and disorder a joint 

police and local authority responsibility. The enforcement of certain ASB and 

environmental legislation is the local authority responsibility (GLA 2005), for instance 

noise nuisance (Environment Protection Act 1990) and abandon vehicles (Refuse 

Disposal (Amenity) Act 1978). Also many local authorities have invested in crime 

prevention Closed Circuit Television (CCTV) cameras which are monitored in local 

authority managed control rooms.   

Research was carried out into the type of data local authorities collect to ascertain if 

this data provided a more complete picture of ASB. The London Borough of Camden 

was chosen as this is the borough in which University College London is situated. 

The London Borough of Camden maintains five different datasets regarding their 

activity in relation to crime and ASB. It is important to note that the datasets and their 

format are unique to Camden. There is no standardization between local authorities 

in London let alone the country in how these data are collected, collated and stored. 

The five datasets are: CCTV monitoring; Noise; Environmental; Housing Security 

and Parks Patrol; and Out of Hours Housing Patrol. 
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The contents of these datasets are briefly outlined before analysis is presented to 

suggest that the datasets are incomplete in their coverage of the borough and 

therefore not reliable enough to form the basis of inference. 

5.6.2 CCTV monitoring 

Analysis of the CCTV dataset indicates that 45% of all incidents that were logged 

were police originated. All these incidents should be duplicated on the police CAD 

database. The local authority originated events resulting in an arrest should also be 

recorded on CAD; the other events appear not to warrant police action. It is logical 

therefore to assume that the events that require police attention are recorded on 

CAD. The data can be mapped as each CCTV camera has an easting and northing 

map co-ordinate of the location of the camera.  

5.6.3 Noise Nuisance 

This dataset, shown in Table 5.2, is a record of the complaints made about noise 

without any information about any subsequent investigation to verify the legitimacy of 

the complaint. There is uncertainty about the completeness of the data as it appears 

that residents of local authority housing may complain directly to the housing 

department.  
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Table 5.2 Showing categories of noise complaints made to the London 
Borough of Camden in 2009 (Source: table compiled by author from Camden 
Borough Council data) 

 

5.6.4 Environmental 

Counts from the environmental dataset are shown in Table 5.3. This dataset 

contains information about fly-tipping, abandoned vehicles and the cleaning up of 

drug paraphernalia and similar offences and services. The requests for clean-up of 

graffiti are high and being technically the crime of criminal damage, could be 

reported to police. 
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Table 5.3 Showing categories of environmental complaints made to the 
London Borough of Camden in 2009 (Source: table compiled by author from 
Camden Borough Council data)47 

 

5.6.5 Housing Security and Parks Patrol and Out of Hours Housing 

Patrol 

Tables 5.4 and 5.5 show counts from the Housing Security and Parks Patrol and the 

Out of Hours Patrols datasets. These two datasets apply only to local authority 

housing and parks and therefore do not cover the whole of the borough. It will be 

noted that both datasets contain noise nuisance complaints which are about a third 

of the total incidents in both datasets and when added together make up more than 

                                            
47

 DART Drug and Alcohol Referral Team – clears up drug paraphernalia such as syringes in public 
places; ONYX is the fly-tipping removal contractor 
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half the number of complaints than are in the Noise Nuisance dataset. The fact that 

the out of hours incidents are more than six times the number of the in-hours 

incidents points to a probable incompleteness of the in-hours dataset. This may be 

because the routine work done by caretakers and concierges is not being recorded. 

 

Table 5.4 Showing categories of complaints dealt with by the London Borough 
of Camden Housing Security and Parks Patrol in 2009 (Source: table compiled 
by author from Camden Borough Council data) 
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Table 5.5 Showing categories of complaints dealt with by the London Borough 
of Camden Out of Hours Patrols in 2009 (Source: table compiled by author 
from Camden Borough Council data) 

 

5.6.6. Comparing data sources 

Noise Nuisance 

The question being investigated here is “Do Local Authority ASB data provide 

substantially different information than is recorded on CAD?” Figure 5.9 shows that 

the main London Borough of Camden dataset that records noise nuisance (top right) 

broadly shows a similar distribution of complaints between wards as calls regarding 

noise nuisance recorded on CAD (top left). The other two local authority datasets 

(bottom left and right) show greater differences. The reason for this appears to be 
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that the out of hours housing service and the security and parks patrols confine 

themselves to local authority property. 

 

 

Figure 5.9 Showing four different datasets recording noise nuisance in the 
London Borough of Camden 2009 mapped at ward level (Source: table 
compiled by author from Camden Borough Council and MPS CAD data) 

This is appears to be confirmed by Table 5.6. It shows the same data that are 

mapped in Figure 5.9 but grouped at Output Area (OA) level. The OA’s are then 

grouped into their OAC subgroups. The subgroups that have less than ten OA’s in 

the London Borough of Camden were discarded from the analysis. This left the six 

different groups shown in the left column of Table 5.6. The numbers of OA in each 

group are shown in the right column. The number of incidents in each group in each 

dataset is shown. These were divided by the number of OA to give the average 
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number of incidents for each OAC subgroup for each dataset. The percentage of 

these averages within each dataset is then shown. Even though the grid point 

accuracy for CAD incident means that the allocation incidents to the correct OA are 

not precise it maintains a broad consistency with the London Borough of Camden’s 

main Noise Nuisance dataset which shows a spread of complaints across the OAC 

subgroups. The other two dataset show a strong bias towards subgroups 7b1 and 

7b2. These subgroups are areas of public rented flats (local authority flats). 

 

 

Table 5.6 Showing Noise Nuisance calls in the London Borough of Camden in 
2009 collated by different datasets and Output Area Classifications Subgroups 
48(Source: table compiled by author from Camden Borough Council and MPS 
CAD data). 

Anti-social Behaviour 

In 2009 there were a total of 8,520 CAD incidents recorded as rowdy and 

inconsiderate behaviour in the London Borough of Camden. This included 366 

incidents in Gospel Oak Ward and 645 incidents in St Pancras and Somers Town 

Ward. In the same period the out of hours housing patrol recorded 535 incidents of 

youth disorder in Gospel Oak Ward and 723 incidents of youth disorder in St 

Pancras and Somers Town Ward out of a total of 2,883 for the borough as a whole. 

As youth disorder incidents would normally be recorded as rowdy/inconsiderate 

behaviour on CAD it is clear that not all of these incidents are being reported to 

                                            
48

 The analysis here is at the Output area scale as this is the scale of the OAC classification and at 
this smallest scale most likely to accurately identify areas of public rented housing. 
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police. The bottom map in Figure 5.10 shows the youth disorder incident at OA level. 

Analysis using OAC in the same way as described above regarding noise nuisance 

shows that 98% of youth disorder recorded by Camden Council occurred in OAs 

where public rented flats predominate. 

 

 

Figure 5.10 Comparing CAD rowdy and inconsiderate behaviour incidents with 
Youth Disorder incidents recorded on the out of hours housing patrols dataset 
in London Borough of Camden in 2009 49(Source: figure compiled by author 
from Camden Borough Council and MPS CAD data) 

This analysis is important because it suggests that ASB locations that have public 

rented housing are policed in the main by local authority patrols and other local 

authority personnel and not by the MPS. This means that the CAD system does not 

fully reflect the level of ASB experienced throughout the borough by under-recording 

                                            
49

 The analysis here is at the Output area scale as this is the scale of the OAC classification and at 
this smallest scale most likely to accurately identify areas of public rented housing. 
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ASB within public housing. The answer to the question posed “Do Local Authority 

ASB data provide substantially different information than is recorded on CAD?” is 

undoubtedly yes they do, especially with regard to public rented housing. 

5.6.7 Discussion 

The importance of ASB to incivility theories, signal crime perspective, fear of crime 

and confidence in the police has all been discussed in Chapters 2 and 3. Therefore 

environmental, noise related and other anti-social behaviour data collected by local 

authorities are of interest. This creates a problem for the police because the 

enforcement of the laws regarding these matters is not theirs but the local 

authority’s. Poor performance by the local authority in tackling their anti-social 

behaviour responsibilities can, if the logic of these theories is followed, lead to an 

increased fear of crime and a decreased confidence in the police. Also of concern is 

the fact that youth related anti-social behaviour is being policed by local authority 

personnel within public rented housing estates and is not recorded on the CAD 

system. This means that repeat victimisation may go undetected and an inaccurate 

picture of the level of ASB can occur within the police and this inaccuracy is 

represented on police maps for the public. 

The non-standardisation of the collection and storage of data between local 

authorities makes comparisons of datasets difficult and the assessment of 

completeness and uncertainty complex. Access to the data is also difficult. To obtain 

the Camden Borough datasets involved obtaining support from a senior police officer 

and then the agreement of the manager in charge of each dataset; this took over a 

month to accomplish. To repeat this process another 31 times with no guarantee of 

success was impractical for this research.  
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As the reduction of crime and disorder on a borough is a partnership responsibility 

between police and local authorities, it would be of great benefit for both if all 

antisocial behaviour calls of whatever nature and matters relating to CCTV were to 

be channelled initially to the police incident management system, in the case of 

MPS, CAD. This would extend the work police have done to standardise incident 

reporting to local authority incidents. It would avoid duplication of incident recording, 

help identify repeat victimisation and provide a more realistic picture of the level and 

nature of ASB at different locations and different times. The incidents would then be 

consistently assigned the correct priority and the correct resources to deal with it in 

line with the police and local council enforcement responsibilities.  

5.7. Location Domain Data Sources 

5.7.1 Introduction 

The purpose and reason for the location domain has already been discussed in 

section 4.5.2. The selection of variables for the domain is based on respected 

criminology theories and the role location/environment and the people who frequent 

it has on the crime commission process (see Chapter 2). Established social indices 

such as academic and commercial geodemographics have been found to be 

insufficient as they are focussed on people alone and not on the policing 

environment. The focus of academic classifications is to provide general information 

about the differences and similarities of people by where they live based on census 

data. Commercial classifications are slanted towards purchasing power and 

preferences of people based on where they live. The Indices of Multiple Deprivation, 

on the other hand, is focused on the environment but only for the purpose of 

measuring deprivation; in doing so it purports to identify where poor physical and 
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social conditions interact. What is missing from these geodemographic 

classifications and indices are variables relating to commercial and social 

environment of locations and people who frequent them that are relevant to crime 

and policing. 

The geo-policing classifications are created at the neighbourhood policing scale of 

geography, that is, at council ward level. Therefore data that is aggregated at that 

scale is of interest. 

5.7.2 Data describing the characteristics of Wards in London. 

London DataStore Ward-profile 2010 (LDS 2010a) spreadsheet provides many of 

the variables for the location domain geo-policing classification. This is augmented 

by data of commercial and public houses, restaurants and other entertainment 

premises aggregated at post code level based on commercial rates data collected 

and collated by Duncan Smith from the Centre for Advanced Spatial Analysis 

(CASA) at University College London. Where necessary these data were augmented 

by data from the 2001 National Census.  See Appendix A for a list of variables 

provided by the London Data Store Ward-profile, showing those variables selected 

with the reason for selection and the classification they were used in. 

Table 5.7 below should be read in conjunction with Figure 7.1. This shows further 

reasons for the selection of variables in the location domain. There are cross-

references to relevant sections in the thesis that discuss the underlying research. 
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Classification Variable long description Source Reason for inclusion 
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% 15-34 years old 2009 London Ward profile 

Most likely part of the 
population for offenders 
and victims-  see section 
2.4.3 & 4 

% Couple household with dependent children 
2001 London Ward profile  

Vulnerability to crime 
varies with household type 
section 2.4.5 

% Couple household without dependent children 
2001 London Ward profile  

% Lone parent household 2001 London Ward profile  

% One person household 2001 London Ward profile  

% Other multi person household 2001 London Ward profile  

Male Life expectancy in years 2003-7 London Ward profile  

Proxy measure of 
desirability & police 
intervention for elderly 

% non white 2001 2001 Census 
Measures of the 
multicultural nature of area 
as this presents policing 
challenges 2.4.5 

% Council and other social housing household 
2001 2002 Census 

% born elsewhere 2001 2003 Census 

% Buddhist Hindu Muslim Sikh 2001 2004 Census 
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% Domestic Buildings 2005 London Ward profile  

Measures of 
environmental diversity 
that affects the likelihood 
of crime/ policing hotspots 
– see section 2.4.1 

% Domestic Gardens 2005 London Ward profile  

% Non Domestic Buildings 2005 London Ward profile  

% Road 2005 London Ward profile  

% Rail 2005 London Ward profile  

% Path 2005 London Ward profile  

% Green space 2005 London Ward profile  

% Water 2005 London Ward profile  

% Other Land Uses 2005 London Ward profile  

Income Deprivation Affecting Children Index 
(IDACI) London Ward profile  

Income of Deprivation Affecting Older People 
Index (IDAOPI) London Ward profile  

Dwelling Stock 2008 London Ward profile  

% dwellings in council tax bands A or B 2008 London Ward profile  

% dwellings in council tax bands C, D or E 2008 London Ward profile  

% dwellings in council tax bands F, G or H 2008 London Ward profile  

Population Density 2009 London Ward profile  
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Commercial rate premises Dr Duncan Smith 

Bar or Pubs Dr Duncan Smith 

Rateable Value (RV) Bar or Pubs Dr Duncan Smith 

Restaurants Dr Duncan Smith 

Restaurant RV Dr Duncan Smith 

Entertainment Venues Dr Duncan Smith 

Entertainment Venues RV Dr Duncan Smith 

Total Night Economy Dr Duncan Smith 

Total Night Economy RV Dr Duncan Smith 

Employees working in Distribution, hotels and 
restaurants 2008 London Ward profile  

Employees working in Transport and 
communications 2008 London Ward profile  

Employees working in Banking, finance and 
insurance, etc 2008 London Ward profile  

Employees working in Public administration, 
education & health 2008 London Ward profile  

Employees working in Other services 2008 London Ward profile  

Total employees 2008 London Ward profile  

Persons 2009 London Ward profile  

 

Table 5.7 showing variables selected for the location domain with reasons for 
inclusion and cross reference to relevant sections in the thesis (Source: table 
compiled by author)  



 

169 
 

5.8 Summary of Policing Domain data sources 

The research into the selection of variables for the policing domain started by 

considering all the police information systems that recorded policing activity. This 

vast amount of data by the end of the chapter was whittled down to two systems: the 

crime recording system CRIS and the incident management system CAD. Chapters 

6 and 7 discuss analysis into whether the two systems, though having different 

purposes and data, do in fact record the same policing characteristics as regards 

crime. The analysis indicates that they do, which means that the policing domain of 

the geo-policing classification can be sourced from just one police information 

system. This makes the regular updating of the policing domain feasible and straight-

forward.  

The greater use of police incident data has been encouraged by Home Office 

research (Home Office 2000, Smith 2006, Government Office of Statistics 2011) for 

police performance and accountability purposes.  

Tables 5.8a and b below should be read in conjunction with Figure 7.1. They show 

reasons for the selection of variables in the policing domain. 
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Classification Variable long description Short description Source Reason for inclusion 
P

o
lic

in
g 

D
o

m
ai

n
 

P
o

lic
e 

R
es

p
o

n
se

 S
u

b
-d

o
m

ai
n

 

Crime Immediate grade Av time Crime I Av time CAD 

Variation  in response times for 
immediate  and soonest graded 
calls of different categories of 

incidents 

Crime Soonest grade Av time Crime S Av time CAD 

ASB Immediate grade Av time ASB I Av time CAD 

ASB Soonest grade Av time ASB S Av time CAD 

Other Immediate grade Av time Other I Av time CAD 

Other Soonest grade Av time  Other S Av time  CAD 

Traffic Immediate grade Av time Traffic I Av time CAD 

Traffic Soonest grade Av time  Traffic S Av time  CAD 

Immediate grade CAD 0-4hrs Sat&Sun/CADall 0-
4hrs Sat & Sun Icall0-4SS/0-4SS CAD 

Variation in response times 
immediate graded incidents 

occur Immediate grade CAD 9-18hrs weekdays/CADall 
9-18hrs weekdays 

icall9-18wd/9-
18wd CAD 

Extended/CADall E/CADall CAD 

Variation in proportion of 
incidents graded in different 

ways 

Immediate grade/CADall I/CADall CAD 

Police grade/CADall P/CADall CAD 

Referred grade/CADall R/CADall CAD 

Soonest grade/CADall S/CADall CAD 

Immediate grade 4+ units/CADall i+4/CADall CAD 

The proportion of high 
resource incidents to all 

incidents 

Emergency call→ Immediate grade/Immediate 
grade I←E/I CAD 

Variation in police and public 
urgency agreement 

CAD other Radio/CADall 
CADother 
Radio/all CAD 

Measure of police proclivity 
with different categories of 

incident 

CADASB Radio/CADall 
CADASB 
Radio/all CAD 

CADTraffic Radio/CADall 
CADTraffic 
Radio/all CAD 

CAD Crime Radio/CADall 
CAD Crime 
Radio/all CAD 
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Emergency call→Immediate grade/Emergency 
call E→I/E CAD 

Variation in police and public 
urgency agreement 

Emergency call/Emergency call + Ordinary call E/E+O CAD 
Variation in the proportion of 

Emergency calls 

Alarm call/total population A/Tpop CAD/LWP 
Variation in the method by 

which CAD incidents are 
initiated 

Emergency calls/total population E/Tpop CAD/LWP 

Ordinary calls/total population O/Tpop CAD/LWP 

Radio Calls/total population R/Tpop CAD/LWP 

CADall 0-4hrs Saturday & Sunday 0-4SS CAD 

Variation in times incidents 
occur 

0-4hrs Saturday & Sunday/CADall %0-4SS CAD 

9-18hrs weekdays/total population 9-18WD/Tpop CAD/LWP 

 9-18hrs weekdays/CADall %9-18WD CAD 
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C26/total population C26/Tpop CAD/LWP Variation in the numbers 
different types of Anti-Social 

Behaviour 
C29/residential population C29/people CAD/LWP 

otherasb CAD/total population otherasb/Tpop CAD/LWP 

Traffic CAD/CAD all % Traffic CAD 

Variation in the different 
proportions of CAD categories.  

Hate CAD/CADall %Hate CAD 

Civil Dispute CAD/CADall %Civil CAD 

Misc CAD/CADall %Misc CAD 

Suspicious Behaviour CAD/CADall %Sus CAD 

Alarm/CADall %Alarm CAD 

Table 5.8a showing variables selected for the policing domain with reasons for 
inclusion (Source author) 
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  Variable long description 
Short 
description Source 

Reason for 
inclusion 
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C1/total population C1/tpop CAD/LWP 

Variation in the 
numbers of 

different types of 
crime 

C2/total population C2/tpop CAD/LWP 

C3/household population C3/hh CAD/LWP 

C4/employment population C4/Templ CAD/LWP 

C5/total population C5/Tpop CAD/LWP 

C6/total population C6/Tpop CAD/LWP 

C7/total population C7/Tpop CAD/LWP 

C8/total population C8/Tpop CAD/LWP 

C9/total population C9/Tpop CAD/LWP 

C10/total population C10/Tpop CAD/LWP 

C11/total population C11/Tpop CAD/LWP 

C12/total population C12/Tpop CAD/LWP 

C13/total population C13/Tpop CAD/LWP 

C15/total population C15/Tpop CAD/LWP 

Table 5.8b showing variables selected for the policing domain with reasons for 
inclusion (Source author) 

5.9 Conclusion 

This chapter has discussed the sourcing of data for the variables for the geo-policing 

classifications at council ward scale in London. The sourcing of variables for the 

location domain was straight forward as the choices are limited to census and other 

data relating to people and the characteristics of the natural and built environment of 

London council wards. Data regarding where known offenders were born, went to 

school and reside is recorded on the Police National Computer but was not available 

to this research. This data would enhance the utility of the location sub-domain. 

The policing domain exclusively police incident data. The greater use of police 

incident data has been encouraged by Home Office research (Home Office 2000, 

Smith 2006, Government Office of Statistics 2011) for police performance and 

accountability purposes.  

The geo-policing classification uses such data to address the research question: 
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“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 
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Chapter 6 Analysis of the attributes of CAD 
data  

6.1 Introduction 

Chapter 5 discussed the potential data sources for the policing domain of the geo-

policing classifications. It concluded that the CAD system provided the best data for 

measuring crime, disorder and police activity. The CAD data have the added 

attraction that they appear to record those events that affect people’s perception of 

crime as discussed in Chapter 3 and illustrated in Figure 3.6. 

The purpose of this chapter is to analyse the qualities and attributes of the CAD data 

with reference to the data’s suitability for use as variables in the geo-policing 

classifications. Firstly the problem of identifying location is discussed. Then the 

accuracy and precision of locations recorded on CAD are tested by comparison with 

CRIS data. This analysis shows that CAD location data are both imprecise and 

inaccurate but sufficiently accurate to be used in aggregate form at the geographical 

scale of council ward. The scope of CAD data is discussed next in relation to the 

official police recorded crime and the dark figure of crime. The analysis shows that 

CAD data have attributes that make them more suited to the assessment of police 

performance at the local neighbourhood scale of council ward than police recorded 

crime data. Finally the sensitivity of CAD data to measure police performance is 

assessed with reference to the analysis of the influence of the weather on the nature 

and volume of CAD incidents, how they are initiated and how police respond. 
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6.2 Locations of crime and other incidents 

6.2.1 The legal importance of location 

Crime maps show crime occurring at locations. If crimes are analysed according to 

their legal definitions there are often problems with mapping crimes at unique 

locations. For instance, offences that include possession as part of the offence, such 

as drugs, illegal weapons, stolen goods, joy-riding, going equipped to steal or cheat, 

all have a legal definition of location that moves with the offender (Connor 2008). 

The location in these cases is recorded as where the police discover the offence. 

Antisocial behaviour moves with the person committing that antisocial behaviour, for 

instance, a person walking down a high street late at night emptying out all the bins 

into the street has committed many incidents of antisocial behaviour at specific 

locations or to be more practically and legally precise, one act of antisocial behaviour 

over a series of locations. 

It is possible for the offender and the victim to be in totally different locations. Internet 

theft and fraud, many terrorism offences, credit card fraud, malicious and offensive 

communication are all examples of this. In law the location of the crime is often 

where the offender is, sometimes where the server of the computer system is and, 

for some types of crime, rarely where the victim is. For crime recording purposes the 

location is where the victim lives or on occasions works. If there are multiple offences 

and locations but only one crime for counting purposes (see section 3.2.5), for 

instance, multiple uses of a stolen credit card, the location is shown as within the 

jurisdiction of the Central Criminal Court, which effectively means anywhere in 

England and Wales. The investigation of these crimes is the responsibility of the 

borough that was first notified of the crime, which is called the owning borough. This 
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means that the location of crimes can also be mapped according to owning borough. 

This allocation of location to the jurisdiction of Central Criminal Court accounts for 

why some crimes do not have location co-ordinates of any type shown. 

The location of a crime can be very important for legal purposes as many offences 

are only offences if located in public places; these are normally public order and 

weapons offences. Other offences such as burglaries can only occur if located within 

premises. 

Criminal courts have geographical jurisdictions; for a case to be heard in a criminal 

court it has to be first established that the court has jurisdiction to hear the case. 

Only in the most serious specified offences do criminal courts have jurisdiction to 

hear cases of offences that occur outside England and Wales: these are murder of 

UK citizens, some sexual offences and many terrorism offences. 

 

6.2.2 The apparent precision and accuracy of police recorded locations 

Precision and accuracy have distinct meanings in GISc.  

“To most scientists, precision refers to number of significant digits used to report a 

measurement, but can also refer to measurement’s repeatability” (Longley et al 

2010:164) 

Accuracy on the other hand is an expression of how well the measure actually 

records what is being measured. Therefore, high accuracy and high precision is the 

ideal; precision without accuracy is misleading. 

There are many crimes that do occur at specific locations, for instance: burglaries, 

robberies, assaults and shoplifting. Police crime recording systems have the 
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technical capacity to record location very precisely to a point of 10cm by 10cm as the 

analysis in this thesis will show (see section 6.2.4). The question is do those precise 

points accurately reflect exactly where the crime occurred? There are two aspects to 

the answer to this question: does the victim know where the crime occurred exactly 

and, even if s/he does and subsequently reporting it to the police, how accurate is 

the victim’s description of the location especially if it happened in a public place? The 

second aspect is how the police computer converts location information into 

coordinates that can be mapped. There are many different ways this can be done. 

The MPS crime recording system relies on the postal address of the location being 

entered. Depending on the completeness of this information a coordinate is 

automatically selected.  A “High Street, Anytown” address will cluster all such crime 

locations to one point; “High Street near junction with Church Road” clusters crime to 

another point, and the location becomes more and more accurate until an exact 

address is entered. Even if an exact address is entered it does not mean that the 

resulting coordinate will accurately record the exact location of the crime, for 

instance, if a bike is stolen from the quad area at University College London (UCL) 

the location recorded is one that relates to the address given of UCL not the 10cm by 

10cm point from where the bike was stolen. 

6.2.3 Location attributes of police incident data 

The purpose of a police incident management system is to ensure police units go to 

where they are needed in response to a police incident. This means that location   

details are essential. There are three possible locations that can be recorded: 

location of the incident, location of where the police need to attend, and location of 

the person making the call. These are often all the same location but sometimes they 

are not. Locations are given by members of the public to police operators, often in 
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stressful circumstances. This means that often partial or inexact locations are given 

and recorded. Response officers’ local knowledge and experience means that often 

quite vague location details can be deciphered correctly. The police incident system 

automatically geo-codes locations based on the information given.  

The MPS CAD system geo-codes locations to the centre point of a 250 metre by 250 

metre grid square in which they occurred. This dates back to the 1980s with the 

introduction of the system that allowed a police operator to help a response unit find 

the location of an incident by reference to a grid square in a Bartholomew’s Greater 

London Map Book. There are 26,116 such grid squares covering the MPS police 

area. 

Once the location of the incident has been established the next requirement is 

establishing which police unit (normally a vehicle) should deal with it. Response 

policing and therefore police units are organised by borough, therefore grid squares 

which straddle borough borders have additional grid location points to differentiate 

locations between boroughs. No such arrangement is required for differentiation 

between wards within boroughs as ward border boundaries are not of operational 

interest to response policing. The question that is relevant to this thesis is how 

accurately does CAD record location particularly in respect of assigning incidents to 

the correct ward. The analysis also asks and answers the question why are CAD 

locations not always accurate. This is important because enhancements to CAD are 

likely to include point rather than grid coordinates. This will improve precision but it is 

unlikely to eliminate all inaccuracy. 
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6.2.4 Analysis of the accuracy of CAD locations 

The analysis of CAD locations is based on the assumption that the CRIS system 

accurately and precisely records burglary dwelling crimes using point data50. The 

reason this type of crime is being compared is that the location of the crime has to be 

in a dwelling and dwellings normally have precise postal addresses. The first step is 

to test this assumption of CRIS accuracy and precision. This is done by plotting the 

CRIS coordinates of location point data onto a Google Earth map to ascertain 

whether they all pinpointed dwelling houses. Though this does not provide proof of 

identification of the correct dwelling, it can prove inaccuracy if the points are not on 

dwelling houses and as such provides partial circumstantial evidence of accuracy if 

each point is shown on a dwelling. 

CRIS records a seven digit British Grid reference to provide the 10cm by 10cm point 

precision. The ArcGIS software that was used to plot these points has a maximum 

precision of six digit coordinates so the final digit was removed from the CRIS data to 

provide a 1 metre by 1 metre point. It was necessary to transform the ArcGIS 

projection into the WGS 84 petroleum projection to allow an accurate overlay on 

Google Earth. A map layer was created in ArcMap and converted into the Google 

Maps Keyhole Mark-up Language (KML). The KML code was then imported into 

Google Earth and a red icon with a “B” was used to mark the locations of the crimes. 

Figure 6.1 indicates the results which is suggestive of high precision and high 

accuracy. 

                                            
50

 (CRIS1) see below. 
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Figure 6.1 Shows the point precision and apparent accuracy of MPS crime 
location coordinates51 (source: CRIS data mapped by author onto Google 
Earth) 

The CRIS system not only provides a precise 7 digit British Grid coordinate for a 

crime’s location but also provides grid coordinates as a location based on the same 

calculations52 used by the CAD grid system outlined above. It is therefore possible to 

calculate the accuracy of the CRIS grid location and make inferences about the 

accuracy and precision of the CAD grid coordinate system. 

A total of 62,844 CRIS records were used for the analysis: these were all the MPS 

CRIS records in 2009 that had initial classifications of burglary dwelling and had 

complete point and grid coordinate recorded53. CRIS grid location data (CRIS2) are 

calculated as accurate if the CRIS point data (CRIS1) are located within the CRIS2 

grid, that is, within 125 metres of the CRIS2 coordinates on both the X and Y axis. 

                                            
51

 The location is deliberately unspecified for privacy reasons 
52

 There are differences which are apparent in the analysis: this is discussed in the text 
53

 2208 (or 3.4%) CRIS records could not be used because of lack of point data, grid data or both.  
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This is shown as ‘in’ in Table 6.1: 30,327 CRIS records are shown to be in on both 

the X and Y coordinates. If the CRIS2 point data are otherwise consistent between 

125 metres and 375 metres on either the X or Y coordinates or both this means that 

the CRIS point data are in an adjacent grid square, horizontally, vertically or 

diagonally, respectively. The non-even distribution of errors is likely due to the 

configuration of the road network in the MPS. If the CRIS1 point data are more that 

375 metres away on the X or Y coordinate it is shown as ‘out’ in table 6.1.  

  Northing Y 
    in out adjacent Total 

  In 30,327 1,048 9,700 41,075 
Easting  X out 1,220 1,893 1,411 4,524 
  adjacent 9,967 1,525 5,753 17,245 

  Total 41,514 4,466 16,864 62,844 
 

Table 6.1 Comparing CRIS2 grid data locations with CRIS1 point data locations 
(see text) for burglary dwelling crimes in London in 2009 (Source: author’s 
calculations using MPS CRIS data) 

Table 6.2 shows the same data in terms of percentage of the total number of CRIS 
records (62,844) 

 

 

  Northing Y 

    in out adjacent 
  in 48.258% 1.6676% 15.435% 
Easting  X out 1.941% 3.0122% 2.245% 
  adjacent 15.860% 2.4266% 9.154% 
  Total       

 

Table 6.2 Comparing CRIS2 grid data locations with CRIS1 point data locations 
(see text) for burglary dwelling crimes in London in 2009 (Source: author’s 
calculations using MPS CRIS data) 
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This means that only 48% of the CRIS2 grid locations are accurate to within the 

precision of a 250 metre by 250 metre grid square (the central square where the 

CRIS1 point data are located). If the grid is extended to the adjacent grid squares 

horizontally, vertically and diagonally then the accuracy is increased to 88.5% 

((15.86 + 15.44 + 9.15) + 48) at a precision of a 750 metre by 750 metre grid square. 

Further calculations show that the accuracy is only increased by another 7% to 

95.5% if the next adjacent grid cells are included, decreasing the precision to 1250 

metres by 1250 metres. These percentages of accuracy are shown in figure 6.2. The 

colours are used to show the grid squares that grouped together in the calculations. 

 

Figure 6.2 Showing the percentage accuracy of CRIS grid location data (CRIS2) 
compared with CRIS point data (CRIS1) using 62,844 CRIS burglary dwelling 
crimes. Each square represents a 250 metre by 250 metre CAD grid square; the 
central square is where the CRIS1 point data are located. 4.5% of CRIS2 
locations are recorded outside this larger 1250 metre by 1250 metre square 
(Source: author’s analysis of CRIS data, see text) 
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6.2.5 Why are CRIS grid data inaccurate? 

The question now addressed is the reason for inaccuracy of CRIS2 grid data. This 

analysis then allows inferences to be made about the accuracy of CAD grid data. 

Two CAD datasets are included in this analysis. The first dataset consists of all CAD 

incidents for 2009 that were resulted with a code 4 – burglary dwelling - in one of the 

three class fields. There were 82,372 such incidents: these are labelled CAD. Of 

those, 66,003 were assigned a CRIS reference: these are labelled CADCRIS54. 

Table 6.3 summarises the number of records in each dataset. CRIS1 and CRIS2 

datasets contain exactly the same CRIS records and therefore the datasets are 

exactly the same size – 62,844. The difference, as explained above, is that the 

CRIS1 dataset contains the point coordinates and CRIS2 contains the grid 

coordinates as locations for each record. 

Number of records 

Datasets 

CRIS1 CRIS2 CAD CADCRIS 

62,844 62,844 82,372 66,003 

 
Table 6.3 Number of records in each dataset (Source: author’s calculations 
from MPS CRIS and CAD data) 
 
The four different datasets were then mapped using ArcGIS. This is shown in Figure 

6.3.  The CRIS2 point data are shown again in the detail on the left side with the 

label B for burglary. The grids are shaded to show the number of CRIS1 records in 

each grid. There is also a label in each grid showing the number of CAD and 

CADCRIS records within each grid. The table at the bottom right of Figure 6.3 shows 

all the CRIS records that have been plotted in the grid square with the red arrow 

pointing from it using the CRIS2 grid data.  The black arrows point to where the 13 

                                            
54

 CADCRIS is therefore a subset of CAD 
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CRIS1 point data actually are. It will be noted that the CADCRIS numbers do not 

correspond with the CRIS2 numbers, indicating that firstly there is no transfer of data 

between CAD and CRIS regarding grid locations and secondly different address 

formats for the same crime were entered on the two systems55. It is difficult to see in 

figure 6.2, but it appears that the roads that originate in the grid square analysed are 

allocated all the burglaries in that road despite the fact that the house is actually in a 

different grid square. This is probably linked to how the road is listed in the index of 

the Bartholomew's Greater London Map Book (see section 6.2.3). 

 

Figure 6.3 shows the difference between the datasets that occur at 250 metre 
by 250 metre grid scale by taking the example of one grid square and showing 
where the CRIS point data (CRIS1) records where the Burglary Dwelling crimes 
allocated to that grid square by CRIS grid data (CRIS2) actually occurred 
(Source: author’s analysis of CRIS and CAD data) 

                                            
55

 It is also possible that CAD has had updates in the grid location software that has not been added 
to the CRIS system – see below  
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This link between roads and grid squares can be seen more clearly in figure 6.4. All 

the 18 burglaries in the road highlighted are allocated to a grid square (bottom left) 

that actually only had 1 burglary in 2009. This figure also highlights the difference 

between the CRIS grid system and the CAD grid system. There appears to have 

been an upgrading of the CAD system to enable incidents to be placed in the correct 

ward even if not in the correct grid square. In this example only one CAD (and 

CADCRIS) record was placed in this grid square but it will be noted that even that 

one record is in a different ward to the central point of that grid denoted by a blue 

pin. The grid square immediately to the right has three blue pins to show that even 

on the CRIS grid system there is more sophistication to the system than just single 

points in all grid squares. 

 

Figure 6.4 shows in the bottom left corner that the CRIS grid square (CRIS2) 
takes crimes across a ward border following a road but CAD does not. 
(Source: author’s analysis of CRIS and CAD data) 
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This analysis shows that even when a crime or an incident can be pinpointed to a 

location with a full postal address the grid system geo-coding in both the CRIS and 

CAD systems is less than 50% accurate to a precision of 250 metres by 250 metres. 

This renders analysis and inferences at that scale to be of low value because of the 

high level of uncertainty. It is possible to compensate for this inaccuracy by 

decreasing the level of apparent precision by a half to allow each grid square to 

adopt the sum of the values of its own and adjacent cell values. This should increase 

the accuracy to 88.5% (see above) but this does not take into account the increased 

complication of inaccurate or incomplete addresses given for locations that are not 

the caller’s/victim’s home. Also other types of incident often happen in a public place 

where no exact postal address can be given which adds to the potential for 

inaccurately recording the location. 

The research for this thesis started with the ambition of carrying out analysis and 

geo-classifications at a CAD grid scale in addition to those presented at a ward scale 

but the lack of accuracy at this level of precision, even with the compensatory 

calculations mentioned above, made this type of analysis of limited value. In future, if 

the accuracy of CAD data is improved then such analysis and classification will be 

possible and of value using the datasets and methodology outlined in this thesis. 

 

6.2.6 Ward scale accuracy comparisons 

Now that the inaccuracy at grid square level has been established the correlations at 

this scale of geography are compared with the correlations at ward scale. In this 

analysis a further dataset is introduced: that of burglary dwelling CAD records that 
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did not result in a CRIS record. This is labelled CADNOTCRIS56 and is comprised of 

16,369 records. The relevance of the CADNOTCRIS dataset becomes apparent in 

the discussions regarding the similarity and differences of CAD and CRIS data in 

section 6.3.3. The correlations between five datasets are shown in Table 6.4. This 

involved plotting the locations of each record in each of the five datasets and 

counting the number of records that were located in each of the 26,116 grid squares 

using ArcGIS. Then the data strings were exported into Microsoft Excel and a 

correlation analysis was carried out in order to create a correlation matrix using the 

correlation function in the Excel Data Analysis add-on. 

The relevant correlations are those between CRIS1 and CRIS2; CRIS1 and 

CADCRIS; and CRIS2 and CADCRIS. This shows that information and calculations 

to plot grid locations in the CRIS and CAD systems were slightly different from each 

other in 2009. It also shows that the CAD system was marginally more accurate over 

the year. 

 

  CRIS1 CRIS2 CAD CADCRIS CADNOTCRIS 
CRIS1 1.0000     

CRIS2 0.7046 1.0000    

CAD 0.7143 0.8777 1.0000   

CADCRIS 0.7241 0.8932 0.9782 1.0000  

CADNOTCRIS 0.4730 0.5703 0.7711 0.6219 1.0000 
 

Table 6.4 showing the correlations of burglary dwelling crimes locations in 
2009 aggregated at 26,116 grid scale (Source: author’s calculations from MPS 
CRIS and CAD data) n = 26,116 

Correlations at ward scale can include another dataset. This is shown as “Official” in 

Table 6.5. This comprises data supplied by the MPS of official police recorded crime 

                                            
56

 CADNOTCRIS is another subset of CAD. CADCRIS + CADNOTCRIS = CAD 
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statistics of burglary dwelling crimes for 2009 disaggregated by ward. There are 

61,976 records in this dataset. The records in the other five datasets were allocated 

to the 624 wards and counted using ArcGIS and a correlation matrix created in the 

same way as stated above. As the CAD records include data about which ward the 

incident occurred in (see figure 5.3), the accuracy of this was checked. It was found 

that only in 347 incidents was there a disagreement with the ward allocation of the 

incident; in 294 of these incidents, the error occurred as the result of two wards with 

similar names in the same borough being confused; this same error also appears in 

the MPS ward base crime statistics.  No cross-borough border errors were found.  

  Official CRIS1 CRIS2 CAD CADCRIS CADNOTCRIS 
Official 1.0000      

CRIS1 0.9856 1.0000     

CRIS2 0.9382 0.9472 1.0000    

CAD 0.9162 0.9254 0.9571 1.0000   

CADCRIS 0.9447 0.9497 0.9743 0.9820 1.0000  

CADNOTCRIS 0.5388 0.5599 0.6065 0.7579 0.6210 1.0000 
 

Table 6.5 showing the correlations of burglary dwelling crimes locations in 
2009 aggregated at 624 London ward scale (Source: author’s calculations from 
MPS CRIS, CAD and official police recorded crime data) n = 624 

The comparison of correlations between the same datasets in Tables 6.4 and 6.5 

shows that the ward aggregated data is more accurate that the grid square 

aggregated data. The correlations of over 0.9 suggest that CAD data can be used in 

the ward based geo-classifications with an acceptable level of accuracy. 

Finally a comparison can be made with borough aggregated records which can 

include another dataset: CRIS records that show an investigating borough are 

labelled CRIS0; there are 65,052 of these. The correlation matrix is shown at Table 

6.6. 
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  official CRIS0 CRIS1 CRIS2 CAD CADCRIS CADNOTCRIS 
official 1.0000       
CRIS0 0.9944 1.0000      
CRIS1 0.9940 0.9989 1.0000     
CRIS2 0.9946 0.9991 0.9976 1.0000    
CAD 0.9788 0.9840 0.9816 0.9836 1.0000   
CADCRIS 0.9927 0.9957 0.9946 0.9960 0.9912 1.0000  
CADNOTCRIS 0.7243 0.7376 0.7303 0.7342 0.8352 0.7548 1.0000 

 

Table 6.6 The correlations of burglary dwelling crimes locations in 2009 
aggregated at 32 London borough scale (Source: author’s calculations from 
MPS CRIS, CAD and official police recorded crime data) n = 32 

6.3 Comparison of all the CAD crime data for 2009 with MPS official 
police recorded crime statistics for 2009   

6.3.1 Introduction 

It will be noted from the discussions in Chapter 5 that the CAD system in 2009 

recorded incidents that were resulted as being of a criminal nature using 14 different 

codes (see section 5.4.3). These coded incidents can be matched with 

classifications in the official police recorded crime statistics. The analysis in this 

section discusses the nature of the CAD data in comparison with the official police 

recorded crime statistics. This analysis uses a full year’s worth of data, for the 2009 

calendar year, for the whole of the MPS. 

6.3.2 The relationship between CAD crime incidents, CRIS and official 
police recorded crime datasets 

The MPS police recorded crime statistic is a count of crimes on the CRIS system 

according to Home Office Counting Rules as discussed in Chapters 3 and 5. A CRIS 

record often equates to one officially counted crime but more than one crime can be 

counted per CRIS record. On the other hand a CRIS record can result in no crime 

being recorded or a crime of different classification to the original allegation. It has 

also been discussed in Chapter 5 that a CRIS record can be created through a 
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number of different means, only one of which is after a creation of a CAD incident. 

The overlapping nature of these three datasets is represented in Figure 6.5.  

 

Figure 6.5 The overlapping nature of the CAD, CRIS and Official Crime Statistic 
datasets (Source: author) 

To properly analyse the CRIS part of this Venn diagram it is necessary to download 

data for every CRIS record in the MPS in 2009. This was impractical to do and of 

limited value because what is of real interest is a comparison of CAD with the official 

police recorded crime statistic since it is these data that are used in Home Office 

publications and police produced maps for the public.  

Table 6.7 shows the comparison of the number of CAD records with the number of 

officially recorded crimes in the 14 CAD crime incident codes (code 14 was not used 

by the MPS in 2009). The data in this table only come from two datasets: that of 

CAD and official recorded crimes. The information about CRIS is taken from the 

CAD system. The table shows variation between different types of crime in the 

overlap of the different databases. For instance only 26% of substance misuse 
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incidents result in a CRIS record being created but 90% of theft from motor vehicle 

crimes result in a CRIS record being created (column III). This means that there is 

potentially a much larger dark figure of reported but unrecorded crime for the former 

rather than the latter. This is a discrepancy that is observed by the public as these 

incidents are normally created as results of calls from the public. The variation in 

column V between codes 3 and 4 suggests that there were police performance 

pressures to reduce burglary dwelling crimes that did not apply to burglary other than 

dwelling crimes. This resulted in a percentage of 106.51; that is, more CAD records 

containing a CRIS reference than there were officially recorded burglary dwelling 

crimes. This shrinkage from allegation to classification does not occur with burglary 

non-dwelling crimes. 

 

Table 6.7 Shows the comparison of the number of CAD records with the 
number of officially recorded crimes in the 14 CAD crime incident codes 
(Source: authors analysis based on MPS CAD and official crime statistics) 

The main purpose of Table 6.7 is to show that the police know about and deal with 

far more crime incidents than are recorded in the official police recorded crime 
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statistics. This is particularly significant regarding the number of unique records for 

violence against the person CAD incidents and police recorded crimes. The figure of 

272,062 is 161% of the official figure police recorded crime figure. This thesis has 

already discussed the high priority the public give to the policing of violence against 

the person crimes. It has also discussed how these types of crimes and events can 

be signal events to people and therefore influence the way they live and influence 

their fear of crime, leading ultimately to influencing their level of confidence in the 

police. The fact that the CAD system records incidents that are in addition to the 

official crime statistics suggest that the data are recording part of the dark figure of 

crime. The CAD system by its nature and purpose also has a comprehensive record 

of violence against the person incidents that have been witnessed by the public and 

reported to the police. It is these and related incidents which are now analysed. 

6.3.3 The analysis of Code 1 and related incidents 

For the purposes of this discussion violence against the person incidents are 

referred to as code 1 incidents.  

The analysis first examines if there are differences in the characteristics of CAD 

incidents that are resulted with a CRIS record and those that are not. The hypothesis 

behind this analysis is that if the characteristics are the same or similar then the 

influence on the public perception of crime and disorder will be the same or similar 

regardless of whether police create a CRIS record of the incident. This hypothesis is 

strengthened by the author’s knowledge of how code 1 incidents are dealt with by 

the police. Often a violent incident that is being witnessed by a member of the public 

when s/he calls the police has ended by the time police arrive. If there are no serious 

injuries and those involved have left the scene or do not wish to substantiate any 
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allegations of crime to the police then a CRIS record will not be created. This is so 

even if all of an incident’s visible characteristics are identical to those of an incident 

in which a person wishes to make an allegation of crime or police arrive when it is 

still going on.  

The CAD analysis matrix – Table 5.1 - is used for this purpose and the results are 

shown in Figure 6.6. The tables in the figure show that CAD code 1 incidents are 

very similar regardless of whether the CAD record contains a CRIS reference. 

Therefore it can be reasonably suggested from the analysis of almost 200,000 

incidents that the fact that an incident has a CRIS reference makes little difference to 

the way the incident is perceived by the public. Of course every incident is different; 

this analysis examines all the incidents in London in 2009 together. 
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Figure 6.6 Results of the application of the CAD analysis matrix to analyse the 
characteristics of code 1 incidents in London in 2009 that were resulted with a 
CRIS record and those that did not (Source: Author’s analysis using MPS CAD 
data) n values for correlations Ward = 624, Grid = 26,116, Date  = 365 and, Hour 
and weekday = 168 

The next step in the analysis is to ask if there are any other types of incident that 

may be perceived by the public as similar to code 1 incidents in this respect. This 

question is based on the findings of the signal crime perspective and incivility 

theories discussed in Chapter 2. If there are other incidents that are similar then this 

is important because it increases the apparent prevalence of incidents that the public 

consider to be dangerous and disturbing. 

An analysis of similarities and differences of different types of CAD incidents was 

carried out using a series of bi-variant correlation calculations to create three 

correlation matrixes. These are displayed in Appendix B. The acquisitive incident 



 

194 
 

types are aggregated together. All incident types displayed are also correlated using 

those that were graded as immediate.   The correlations are calculated on strings of 

data counted by days of the year in 2009; hours and days of the week in 2009; and 

by council ward. The highest correlations between incident types in each category 

are highlighted in green. The significant correlations are in red. This analysis clearly 

shows that rowdy/inconsiderate behaviour incidents - code 26 are very similar in 

spatial and temporal characteristics to code 1. 

The CAD analysis matrix is used again to analyse whether the public and the police 

respond to code 1 incidents and code 26 incidents in the same way. The tables are 

displayed in Figure 6.7. The top left table shows that the method that was used to 

initiate the incident was similar with both types of incident with marginally more 

code 1s being initiated by an emergency call. The police response in the table below 

shows that a higher percentage of code 1 calls are assigned an immediate grade 

than code 26 but the response time (shown in the bottom right table) shows the 

response time quicker for code 26 immediate graded calls than code 1 immediate 

graded calls. The biggest difference between the two codes (not shown in Figure 

6.7) is that less than 5% of code 26 incidents resulted in a CRIS record compared to 

almost 50% for code 1 incidents. 
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Figure 6.7 Results of the application of the CAD analysis matrix to analyse the 
characteristics of code 1 and code 26 incidents in London in 2009 (Source: 
Author’s analysis using MPS CAD data) ) n values for correlations Ward = 624, 
Date  = 365 and, Hour and weekday = 168 

 

6.3.4 Discussion 

This brief analysis has shown that CAD data contain information about a high 

percentage of the crimes that comprise the MPS official police recorded crime 

statistics. The analysis does not allow a definitive assessment of the crimes that are 

systematically present in the CAD record but inferences can be made from MPS 

online reporting policy which is published on the MPS website. This states that the 

following crimes cannot be reported online, meaning that in the large majority of 

cases a CAD incident should be created: 
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“Robbery (where you or the person you are reporting for was subjected to violence 
or the threat of violence; 
Burglary (a building has been broken into); 
Theft of, or from a motor vehicle; 
Criminal damage (excluding damage to a Motor Vehicle); 
Hate crimes and hate incidents;” 
 
Also: 
 
“The police service is ready to help you, with trained call operators available 24 
hours a day. It is important that you do not use this service to report any other crime / 
incident or if the crime / incident is serious (i.e. involves vulnerable, elderly or young 
victims or it is of a violent or sexual nature) 

The crime / incident is happening now 

The offender is still there or nearby 

Someone saw the crime / incident being committed 

Evidence has been left at the scene” (MPS 2012d) 

This is broadly consistent with the statistics presented in Table 6.7 

The analysis has also provided evidence to suggest that CAD data contain a 

significant proportion of crimes that have been reported to the police but not 

recorded as such by the police in official police recorded crime statistic. The 

evidence for this is strong regarding violence against the person crimes. 

The finding that rowdy/inconsiderate behaviour incidents and violence against the 

person incidents have very similar spatial, temporal and public reporting profiles 

suggest that the two CAD codes are systemically measuring different levels of 

seriousness of the same underlying problem. It is reasonable to suggest that many 

code 1 incidents started out as code 26 incidents but police were only called when 

violence against a person actually occurred. Therefore the early intervention by the 

public and the police before violence occurs is likely to account for a proportion of 

code 26 incidents. 
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The analysis shows that the CAD data provide more information about crime at a 

local level than official crime statistics. The analysis also suggests that the CAD data 

are more in tune with public perception at a local level and more easily understood 

because they remain in the same simple language that is used by the public when 

contacting the police. 

CAD contains data about the full variety of high visibility uniform policing. This not 

only includes responses to crime but also the way police deal with anti-social 

behaviour and other disorders. All these types of incidents affect the public fear of 

crime and their perceptions of the police (see Chapters 2 and 3). This makes them 

ideal data to assess public demand and police performance; and to aid police 

accountability, thus ideal for the policing domain of the geo-policing classifications 

created by this thesis. 

The use of CAD data in the geo-policing classifications to measure police 

performance is based on the assumption that they are sensitive to variations in 

external influence, that is, the external influence changes the nature and number of 

CAD incidents. This assumption is now tested by analysing CAD incidents in 

relationship to weather. 

6.4 The sensitivity of CAD data 

6.4.1 Introduction 

The attributes of the variables for the location domain within the geo-policing 

classifications have very limited temporal attributes. Those variables, for instance, 

that are census data are based on information collected in 2001 though there have 

been updates in population estimates since. The nature of these social indicators 
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means that these variables change slowly over time. However, the development of a 

large housing estate within a ward or a new shopping centre, for instance, does 

provide a significant change that is not slow when it comes on stream. The data 

used within the location domain, therefore, are old but not necessarily out of date 

unless they do not properly measure significant developments within certain wards. 

The level and nature of police activity changes according to hour of the day, the day 

of the week and day of the year also pose important considerations. CAD data 

provide temporal information that allows these variations to be measured. It is 

possible to analyse CAD data to the detail of a second. The only analysis that is 

carried out at this detail within this thesis is response times; otherwise the hour is the 

smallest unit of time used. This allows sufficiently large numbers of incidents to be 

used for analysis. 

CAD provides data about public demand and police response that are also sensitive 

to external influences. These are also analysed within this section. 

6.4.2 Temporal analysis of violence against the person 

Theories regarding the causes of crime and the crime commission process have 

been discussed in Chapter 2. These theories explain why violence varies across 

time and space based on the presence of a likely and motivated offender and a 

suitable victim being at a location at the same time. In the case of violence it is 

known that over-consumption of alcohol increases the number of likely offenders and 

potential victims; therefore the times and locations where the over-consumption 

occurs will correlate with times and locations where violence is likely to occur 

(Institute of Alcohol Studies 2010). This accounts for the variations in levels of 
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violence throughout the day and throughout the week shown in Figure 6.7, but not 

why certain days vary from this norm. 

 

Figure 6.8 The temporal profile of CAD code 1 violence against person 
incidents in London in 2009. (Source: Author’s analysis using MPS CAD data) 

Figure 6.9 shows the days in 2009 in London that had the most incidents in the 

violence against person (code 1) and rowdy/inconsiderate behaviour (code 26) 

classes. These tables suggest that there is a combination of days of the week, 

weather and holidays that influence day to day variations in the number of CAD 

incidents.  

 

Figure 6.9 The top 10 days for Codes 1 and 26 incidents in London in 2009 
(Source: Author’s analysis using MPS CAD data) 

Further analysis was carried out by using a full range of CAD codes counted by each 

day of the year and clustered using the Self Organising Map (SOM) technique 

outlined in Chapter 7. A 2x2 grid was selected resulting in four clusters. 
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The codebook of the four clusters is shown in Table 6.8. This shows that week days 

and holidays influence cluster formation, but not totally. Weather appears to have an 

influence as do subtle trends throughout the year that made the beginning of the 

year different to the end of the year. Next the influence of weather is investigated.  

 

Table 6.8 Incidents counted at daily intervals in 2009 in London collated by 
incident classes clustered using SOM into four clusters with a description of 
the main characteristics of each cluster (red font shows most and green 
fewest code book incident scores) (Source: Author’s calculation based on 
MPS CAD data)  

 

6.4.3 The influence of weather on CAD incidents 

The argument being presented here is that weather can influence the occurrence 

and nature of incidents and so too can variations in police performance. Therefore in 

the following analysis weather should be regarded as analogous to police 

performance. Unlike police performance weather can be independently and 

accurately measured and then be correlated or clustered with CAD incidents. This 

thesis uses CAD incident data as variables to compare police performance. This 

analysis seeks to show that the attributes of CAD data are sensitive enough to do 

this. 
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Table 6.9 shows the correlations between the numbers of all incidents for each day 

of the year in London in 2009 in the different CAD classes shown. The readings are 

from a single weather station in the centre of London57 so there are possibilities that 

the readings are not accurate for the whole of London especially the rainfall 

readings58.  This table shows that the strongest positive correlations are between 

occurrence of sexual offences incidents and the temperature. The most correlated 

temperature reading is the minimum temperature suggesting that sexual offences 

that are committed outside occur mainly in the warmer months. 

 

 

Table 6.9 The correlation between different classes of CAD incident and the 
365 daily weather conditions in London in 2009 (Source: Author’s calculation 
based on MPS CAD data) n = 365 

 

The simple conclusion that can be drawn from the Table 6.9 is that, with the 

exception of sexual offences and temperature, weather has little influence on the 

occurrence of incidents. However, Figures 6.9 and 6.8 suggest that the working and 

leisure rhythms of the lives of likely victims and offenders have a greater influence 

                                            
57

 The weather data were recorded by the Centre for Advanced Spatial Analysis (CASA), University 
College London, Torrington Place, London weather station 
58

 For a good summary of the published research regarding weather and crime see Brunson et al 
2007 
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than the weather and therefore mask the affects of the weather on the occurrence of 

incidents. The influence of day of the week can be reduced by using a specific 

weekday in the correlations. 

In Table 6.10 the correlations of just Saturdays are shown thus eliminating the 

influence of days of the week on the calculations. Correlations that are over 0.5 are 

shown in red; other correlations of interest are shown in blue. This shows that there 

is a strong positive correlation between temperature and code 1 incidents. The three 

readings of maximum temperature, minimum temperature and average temperature 

show that the strongest correlation is with maximum temperature. The moderately 

strong negative correlation with humidity may be an indication that rain and the 

prospect of rain decreases outdoor activities such as barbecues and drinking outside 

clubs and pubs, thus reducing alcohol consumption, but this is speculation. The 

opposite correlations between burglary dwelling incidents and violence against 

person incidents shows that there are fundamental differences in the crime 

commission processes for these classes of incident and crimes. Robbery – being 

both a violent crime and an acquisitive crime – appears to be little influenced by 

weather; it may be that there are two opposing forces cancelling each other out. 

Thefts of vehicles occur more in dry weather than in wet weather; substance misuse 

that comes to the attention of the police seems mainly to be an outdoor activity as it 

appears to be affected by minimum temperature. Predictably, rowdy/inconsiderate 

behaviour follows the violence against person trends but with weaker correlations. 

Sexual offences appear little affected by day of the week (see comparisons with 

table 6.9). 
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Table 6.10 The correlation between different classes of CAD incident and 
weather conditions each of 52 Saturdays in London in 2009 (Source: Author’s 
calculation based on MPS CAD data) Correlations that are over 0.5 are shown 
in red; other correlations of interest are shown in blue. n = 52 

Table 6.11 shows the way incidents are initiated. I graded incidents and number of 

units assigned is apparently influenced by the weather using Saturdays for the 

correlations. Again the argument that is being made here is not that the weather 

influences CAD incident initiation by the public, or police responses per se but rather 

that the data can detect a high degree of variation with different weather conditions.  
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Table 6.11 Correlations between Code 1 and Code 26 and weather readings for 
each of 52 Saturdays in London in 2009 disaggregated by method of initiating 
incident, I grading and I grades where 4 or more units were assigned (Source: 
author’s calculations). Correlations that are over positive or negative 0.5 are 
shown in red; other correlations of interest are shown in blue. n = 52 

The inference being made is that because the correlations between different weather 

conditions and different facets of CAD data are so varied this suggests a high degree 

of sensitivity within the CAD data to factors such as weather that influence the 

occurrence of crime incidents and the way they are dealt with by both the public and 

the police. This implies that the same data can be used to detect variations in police 

performance between different wards. These variations can only be detected though 

if the potentially stronger influences of location on the crime/incident commission 

process are minimised, in the same way that the influence of day of the week has 

been minimised in this analysis. 
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6.4.4 Conclusions 

The purpose of this section is to show the sensitivity of CAD data to external 

influence that affect the crime/incident process and the nature of the public’s demand 

and police response. This aids in the selection of variables for the policing domain of 

the geo-policing classifications discussed in chapter 7.  

Also of significance is that the analysis showed that there are influences that can 

affect the nature and numbers of CAD incidents. These include the time of the day, 

day of the week and whether the day is a holiday or other special event day; and the 

weather. The effect of the weather could only be properly assessed when like days 

were selected in the analysis. This justifies the need for the creation of a bespoke 

location domain classification in this thesis to ensure that wards that have similar 

characteristic that affect crimes and incidents occurring and present similar policing 

challenges are compared.  

6.5 Chapter Conclusions 

The main problem with CAD incident data for local mapping purposes is the data’s 

precision and accuracy. Upgrades in the CAD system will improve both these 

attributes. The very nature of police incidents and the purpose of police incident 

managements systems mean that the recorded locations of incidents are never 

going to be absolutely precise and accurate. This is because many incidents happen 

in public places with no postal locations to accurately describe them and incidents 

occurring in public places are mobile in nature. There is room for improvement for 

incidents that happen in buildings to be precisely and accurately recorded as they 

are within the CRIS system. It is also possible for the actual location of an incident in 

a public place to be recorded by police attending using a GPS device linked to CAD. 
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There will still be occasions when the police cannot discover the exact location of an 

incident, for instance when they attend and there is no trace of the incident. 

Despite the low accuracy and precision of CAD data their location attributes were 

found to be sufficient for ward based geo-policing classifications. 

Official crime statistics are a narrow measure of police performance because they 

exclude a high proportion of police activity in response to public demand. The CAD 

data capture far more of this activity because they record incidents that are disorder 

rather than just crime related. The CAD system also records crime related incidents 

that the public perceive to be such by the way they initiate CAD incidents through the 

use of the emergency and ordinary telephone systems; many of which are not 

counted within the official statistics. 

The analysis of the influence of weather shows that CAD data are highly sensitive to 

changes over short periods of times and to external influences on public demand 

and police response. The data in the CAD analysis matrix are ideal for measuring 

variations between the policing of different council wards in London. 

The strength of CAD data and data from all police incident management systems are 

that they contemporaneously record the dynamics of the interactions between public 

demand and police response that is fundamental to policing. It does this in a simple 

and understandable way that can be used reliably at the council ward geographical 

scale. Though its coverage of policing is not comprehensive it includes most of the 

important crimes and other policing incidents that affect people’s lives at a local 

neighbourhood level. What has been shown with the analysis presented in section 

6.3 particularly Table 6.7 is that incidents of a violent nature create a much higher 

workload for police than are reflected in the official police recorded crime statistic. In 
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this conclusion it is worth exploring how visible police workload is represented in 

police recorded crime statistics and CAD data. This argument is at the heart of why 

CAD data provide a better measure of police performance than CRIS data and 

therefore official police recorded crime statistics. 

Responding to incidents within 12 minutes, emergency mode is the most resource 

intensive police activity. Therefore the number of units assigned to ‘I` calls is a good 

indication of the work load of CAD incidents. A total of 1,262,136 units were 

assigned to all CAD incidents graded I in London in 2009 and only 32% of those 

assigned units were to CAD incidents that resulted in a crime CRIS record being 

created. It can therefore be argued that at least two thirds of all police emergency 

activity, the policing that is most visible to the public, is not reflected in official crime 

statistics. The fact that official police crime statistics record only a proportion of all 

crime that has been committed is important; the fact that they only record about third 

of visible police activity at a local level is also important. 

The analysis in this chapter shows that CAD data are sufficiently accurate at council 

ward level, sufficiently comprehensive in recording the dynamics of public demand 

for policing and police performance in response to that demand, and sufficiently 

sensitive to be used as variables in the geo-policing classifications to answer the 

research question: 

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 
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Chapter 7 now outlines how the geo-policing classifications were created. 
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Chapter 7 Clustering, Classification and 
Comparison 
 

7.1. Introduction 

7.1.2 Summary of arguments leading to this chapter 

Chapters 2 and 3 have presented arguments based on reviews of relevant literature 

and original analysis to justify the need for an alternative way to hold police 

accountable to the public for their performance at the neighbourhood policing level 

than the current method of presenting official crime statistics in map form. The 

alternative way suggested by this thesis is based on geodemographic classifications. 

The methodology, which involves the creation of geo-policing classifications at 

council ward scale, has been outlined in detail in Chapter 4.  The analysis of 

potential data sources in Chapter 5 concluded that the police incident information 

stored on the CAD database provided the best data source for the policing domain of 

the geo-policing classification. These classifications are used to identify wards in 

London that had similar policing profiles in 2009. Classifications in the location 

domain are created to indentify wards that had similar location, victim and offender 

characteristics which criminology research suggests influence the crime or incident 

commission process. Police performance is assessed by comparing wards that 

cluster together within the location classifications with individual variables within the 

policing domains or with knowledge of how the wards have clustered together in the 

policing domain using multiple variables. The domain structure and its justification 

have been discussed in detail in section 4.5.2. There it was concluded that the 

location domain should be divided into the characteristics of the environment of the 
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location and the people who frequent the location creating two overlapping sub-

domains. This allows influences of these two distinct sets of variables to be analysed 

separately. Similarly it was concluded that the policing domain should be divided into 

the overlapping sub-domains of the public’s policing demand, that is, what incidents 

the public wish police to deal with and how and when they contact the police and the 

policing response sub-domain. The domain structure is summarised in Figure 4.3.  

7.1.2 Classification structure 

This chapter presents the results of the creation of the clusters and classifications. 

This is a cyclic process of assessing the source data’s capacity to represent the 

conceived characteristics of the location and policing domains of the geo-policing 

classification as shown in Figure 4.4. This analysis resulted in the further division of 

two of the sub-domains into divisions. This is explained further as the chapter 

outlines each classification. A hierarchical system of classifications has thus been 

created as represented in Figure 7.1. 

  

 

Figure 7.1 Classification structure (Source: author) 

This hierarchical structure is fundamentally different to the system used in academic 

and commercial geodemographic classifications discussed in section 4.3.4. These 

hierarchical geodemographic classifications use one large set of variables which are 
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used to create clusters consisting of a large number of areal units and thus resulting 

in large variations between units within the group. The classification description is 

therefore broad. The same large set of variables is then used to further divide the 

large clusters into smaller clusters thus creating the more detailed classifications 

based on less variation within the cluster, like, for instance ACORN’s five categories, 

17 groups and 56 types (CACI 2009). 

The classification hierarchal structure represented in figure 7.1 is based not on the 

repeated division of clusters but on first, the selection of variables for sub-domains, 

then the amalgamation of the sub-domains to make domains, and finally the 

amalgamation of the domains into the overall classification containing 97 different 

variables. In the variable selection and experimental clustering processes it became 

apparent that the variables in the environment sub-domain could be further divided 

to create divisions that are labelled “living” and “work and leisure”. Likewise the 

public’s policing demand sub-domain could be further divided into the “CAD crime”, 

“CAD other” and “contact and time” divisions. 

This hybrid hierarchal structure, which is designed from lessons learnt from all the 

social indexes discussed in section 4.3., is created to allow comparison of wards 

using various criteria. For instance it is possible to examine whether wards with a 

similar CAD crime profile have a similar people profile. Within the classification 

system this analysis can be done at different levels of precision using either nine 

clusters or 100 clusters. 

7.1.3 Structure of the Chapter 

The methodology of the clustering classification process is outlined using the people 

sub-domain of the location domain as an example. The potential data sources are 
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outlined and the selection process explained. The method of clustering the variables 

uses Self Organising Maps (SOM). This is a new technique for the clustering of 

geographic data so the results are compared with the more commonly used K-

means clustering technique using SPSS software. This is done to quality assure the 

results of the SOM process. The result of the comparison shows that the two 

methods produce very similar clusters. 

The discussion then goes on to show how classifications can be made based on the 

information produced by the SOM process about the characteristics of each cluster. 

This is also similar to the K-means process. The fact that the SOM process provides 

additional advantages by providing information about the similarities and differences 

of clusters and insights into the multidimensional matrix of wards is also discussed. 

After this detailed explanation of the creation of the people sub-domain the creation 

of the environment divisions are outlined. The unique variables from these two 

divisions are used to create the environment sub-domain through the use of the 

SOM cluster process. The variables of the environment sub-domain are added to the 

variables of the people sub-domain to create the location domain clusters. 

The next section outlines the creation of the policing domain classifications. Here the 

transformation of the data by using population measures as denominators is 

discussed as are the issues involved in the normalisation of the data. An analysis is 

included comparing the clustering and classification of wards when the CAD crime 

data and the official police crime statistic data are separately processed. The 

variables for all the classifications are then used to form the location and policing 

classification. 
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The chapter concludes with analysis of the co-location at ward level of the variables 

used in the location and policing classification as well as examples showing how the 

classifications and their constituent variables can be used to gain insights into 

variations in police performance. 

7.2 The creation of the location domain classification  

7.2.1. Variable selection 

The purpose of the location domain is to identify similar council wards in London 

based on the characteristics within wards that have an influence on the causes of the 

occurrence of crime and incidents and on the type of environment in which policing is 

carried out. The London Data Store (2010) provides a spreadsheet containing data 

aggregated at ward scale for London. Appendix A list all the variables that are 

available that refer to 2009 or the best alternative. The list was carefully considered 

to ensure that as many different characteristics of location could be included. A 

number of variables refer to the same characteristic, for instance resident population 

or deprivation, so careful consideration was required to ensure that undue weight 

was not given to that characteristic by selecting multiple variables describing it. 

Appendix A shows the results of those considerations including experimental 

clustering. These are shown allocated to the sub-domain and division. The data 

regarding ethnicity and religion are shown only in percentage terms so variables 

regarding these characteristics and information about the numbers born elsewhere 

than in the UK were calculated from raw data from the 2001 Census. The data 

include the numbers of people employed in different types of jobs within wards; this 

includes “Employees working in Distribution, hotels and restaurants”, but does not 

include specific information about licensed premises. This data is important as the 
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review of literature and analysis carried out by this thesis infers that the consumption 

of alcohol has an important role in the occurrence of incidents; see for instance 

section 6.4.2. Data regarding licensed premises and places for entertainment were 

provided by Duncan Smith who has collected and collated data of businesses in 

London based on business rate information. 

The creation of the people sub-domain is described in detail to outline the method 

used in the creation of all the classifications. 

7.2.2. The creation of the people sub-domain classification 

The variables for the people domain were selected from available data (Appendix A) 

and based on an understanding of research reviewed in chapter 2 and 3. This 

research indicated that the age of people most likely to be offenders and victims of 

crime are those in the 15-34 age group, see sections 2.4.3 and 2.4.4; consequently 

this population group was chosen. In geodemographic classifications, for instance 

Vickers & Rees (2007), household composition was found to be a useful indicator of 

different types of people so these variables were selected. Life expectancy is an 

indicator of health and well being and therefore measures a characteristic of people. 

The final four variables; non-white, council and other social housing, born elsewhere 

and Buddhist, Hindu, Muslim, Sikh measure the muli-cultural mix of wards. This 

affects the environment of policing see section 2.4.5. 

A correlation matrix of the variables was calculated and shown in Table 7.1. 

Correlations of over 0.600 are highlighted in red. The matrix shows good variation 

between variables, with no variable duplicating the other in its variance.  
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Table 7.1 Correlation Matrix for the people sub-domain (source: author 
calculations using data from ONS (2001) and LDS (2010a) aggregated at 
council ward scale) n= 624 

The next stage was to normalise the values of the variables to the same scale to 

ensure that each variable received the same weight in the clustering process. This 

was done using the formula shown in section 4.3.3 under the heading “Normalisation 

of Variables” within a Microsoft Excel Spreadsheet with a range of 0 to 1. 

The next stage involves the use of software to cluster the 624 council wards 

according to the normalised values of the 11 variables shown in Table 7.1. Two 

different techniques were used, firstly K means (McQueen 1967) clustering using 

SPSS 17 software. The methodology of this clustering technique is outlined in detail 

in section 4.3.3. K-mean clustering is the most commonly used method for clustering 

and classifying geographical data. 

K-means clustering of wards for the people sub-domain 

The first stage of a K means cluster process is to determine the number of clusters 

that should be selected. This decision can be helped by carrying out a preliminary 

cluster process on the data using the Ward hierarchical cluster technique (Ward 
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1963) using SPSS 17 software. This software produces a dendogram showing the 

mergers and the distances the mergers were based on. This gives an indication of 

the minimum number of clusters that reflect distinct groups within the data. This 

showed that nine clusters provided a good fit for the data. 

The SPSS 17 K-means cluster software was then used to cluster the data into nine 

groups. The software produced an ANOVA table; see Table 7.2 ANOVA is the 

analysis of variance, as already discussed in section 4.3.3 Chapter 3 (paragraph 

3.2.2 Variable Selection). The F test allows each variable’s influence on the 

clustering process to be assessed in the following way. The second column headed 

“Mean Square” under “Cluster” shows a value for each variable of the average 

distance between the clusters that have been formed by the k means process; this is 

the “between group variance” in the F-test. The fourth column headed “Mean 

Square” under “Error” refers to the average distance each variable has within the 

clusters that have been formed by the k means process; this is the “within group 

variance” in the F test. The F value is shown in the sixth column and is the result of 

“between group variance” being divided by “within group variance”. From the table it 

can be seen that even though “% Council and other social housing households” 

caused the greatest distance between clusters the variable that had the greatest 

influence on the clustering process was “% Couple households without dependent 

children”. The variable with the least influence on the clustering process is “Male Life 

expectancy”. The conclusion of this ANOVA is that there is a good distribution of 

influence within the variables. 
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Table 7.2 K-means 9 cluster ANOVA table from SPSS 17 (Source: author) 

The SPSS 17 K-means clustering program was run with the option of nine clusters, 

measure of squared Euclidian distance, using running means. Each of the 624 wards 

were allocated one of the nine clusters based on their position in the 11 dimensional 

space determined by the values of the 11 variables in the people sub-domain. 

SPSS17 provides information about the location of the centroid of each cluster. This 

information can be visualised either in radar or bar graph form or numerically in 

tables. All three alternatives are used in this thesis. Figure 7.2 shows an example of 

a radar graph of one of the clusters with a classification description based on the 

information within the graph.  
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Figure 7.2 Radar Graph of the centroid of cluster 1 in the people sub-domain 
with the classification description based on the information in the graph 
(Source: author) 

The radar graphs with classification descriptions for the other eight clusters are 

shown at Appendix C. It should be noted that the scale on each radar graph is 

different up to a maximum of 1. Given the previous discussion about the “Male Life 

expectancy” variable being of least influence in the clustering process as a whole it is 

worth noting that it is a distinctive feature of cluster 5. This supports the argument 

made in section 4.3 that statistical reduction of variables based on mean calculations 

is dangerous. The argument in this thesis is that variables should represent 

distinctive characteristics that the research deems relevant to the purpose of the 

classification and should remain present in the clustering process despite statistical 

calculations that question their relevance. 



 

219 
 

Cluster  

Number

Multicultural mix of young singles living together and/or social housing

City single cosmopolitan with long life prospects

Mainly white couples and singles

Mainly white London families and other couples born in UK, living in private housing

First generation Londoners Living in social housing: high numbers of lone parents

Typical Londoner

Mainly Asian families living primarily in private housing

Young multi-occupying mid-zoners

Mainly white families, single parents and couples born in the UK living in a 

mixture of private and social housing

Cluster  Description

 

Map 7.1. Map of London K-means people sub-domain 9 cluster classification at 
ward level (Source: Author using ArcGIS to map wards cluster group) 
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Map 7.1 shows the K-means people sub-domain 9 cluster classification using 

ArcGIS software to map London wards by their classification group. 

The SPSS17 K-means software can provide information about how close an 

individual ward is to the centre of the centroid providing an indication of how similar 

the wards’ variables are to the classification of the group. This is shown in Table 7.3. 

 

Table 7.3. Showing ward distance from centroid in K-means clustering of 
cluster group 2 (Source: author using SPSS17 software) 
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In Table 7.3 Kings Park ward most conforms to the characteristics of cluster group 2 

in the people sub-domain classification. This table does not reveal how similar each 

ward is to the others; a different calculation needs to be made.   

Proximity in multidimensional space is a measure of similarity. SSPS 17 provides 

this information by providing a matrix of distances between wards. The matrix in this 

clustering process is 624 wards by 624 wards. A portion of this matrix is shown in 

Table 7.4. 

 

Table 7.4 Proximity Tables for Coldharbour and Hackney Central wards 
(Source: Author using SPSS17 software) 

Table 7.4 uses Coldharbour ward in the borough of Lambeth on the left and Hackney 

Central ward on the right as examples of how proximity tables provide information 

that is hard to visualise. On the left for instance, Hackney Central is the fourth closet 

ward to Coldharbour Ward, but on the right it can be seen that Coldharbour ward is 
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only the 20th closest ward to Hackney Central ward. In the right column it appears 

that Coldharbour and Woolwich Common wards are next to each other but it can be 

seen with reference to the left column they are actually on opposite sides of Hackney 

Central Ward in 11 dimensional space59. To be able to visualise the position of 3 

wards is possible, but 624 is impossible. The SOM technique provides a solution to 

this problem, see below. 

SOM clustering of wards for the people sub-domain 

In this thesis an alternative method of clustering and classification is used using Self 

Organising Maps (SOM) (Kohonen, 1982, 1984, 1990, 1995). This technique has 

been explained in detail in section 4.3.3 under the heading of Self Organising Maps. 

The Self Organising Map (SOM) analysis is carried out using Semeion Research 

Centre software (Massini 2007). The settings were chosen to use the K-means 

algorithm that is used by the SPSS17 software, and the same distance measure of 

squared Euclidian distance, using running means. The same normalised dataset was 

used and a 3x3 SOM was selected to create the same number of clusters as the 

SPSS17 k-means process. The main difference between the two processes is that 

the SPSS17 program starts from a fixed point which produces the same result every 

time the process is run with the same dataset of variables and ordered in the same 

way while the SOM software starts from a random point, as explained in section 

4.3.3 meaning the results of the clusters can be subtlety different from each time.  

The resultant clusters and classifications are shown in map form in Map 7.2 and in 

radar graph form in Appendix D. 

                                            
59

 (0.118 + 0.122 = 0.240: a distance of 0.240 therefore is directly opposite, the actual distance 
between Coldharbour and Woolwich Common is 0.231) 
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Cluster  

Number

Cosmopolitan young Londoners

Mainly white couples and singles

Mainly white London families and other couples born in UK living in private housing

Multicultural mix of young singles living together and/or in social housing

Multicultural families in private housing

Mainly white families, single parents and couples born in the UK living in a mixture 

of private and social housing

First generation Londoners living in social housing: high numbers of lone parents

Typical Londoners

Mainly Asian families living primarily in private housing

Cluster  Description

Map 7.2 Map of London people sub-domain SOM 3x3 grid classifications at 
ward level (Source: Author using ArcGIS and Semeion Research Centre 
software (Massini 2007)) 
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The comparison of Maps 7.1 and 7.2 and Appendix C and Appendix D shows that 

the results of the clustering using the two different techniques are very similar. Like 

the SPSS17 software the SOM software provides information about the 

characteristics of the group. The SOM process creates a prototype for each cell 

based on the values of the cell members (see section 4.3.3). These cell prototype 

values are the equivalent of the centroid values in the K-means process. The cells 

are the equivalent to clusters in the K-means process and are called clusters for 

simplicity in Map 7.1. The cell (or cluster) prototypes form the SOM codebook. Figure 

7.3 shows the visualisation of cell membership of cell seven (cell 3,1 highlighted with 

a star in the matrix), the eleven variable values (0 to 10) of Kings Park ward and the 

values of the codebook for cell seven.  It can be seen that the two red graphs are 

very similar. The similarity is quantified by the measure of the distance Kings ward is 

away from the prototype plotted when both are plotted in 11 dimensional space; 

0.19. This is the equivalent of the values shown in Table 7.3 for the K-means 

clustering process.  

 

Figure 7.3a SOM visualization of similarity of Kings Park ward with code book 
of cell seven (Source: Author using Semeion Research Centre software 
(Massini 2007)) 
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Figure 7.3b shows the example of Coldharbour ward which is also in cell/cluster 7.  

This is for comparison purpose as it is less similar to the codebook prototype than 

Kings Park ward and therefore has a higher distance value at 0.38. 

 

Figure 7.3b SOM visualization of similarity of Coldharbour ward with code 
book of cell seven (Source: Author using Semeion Research Centre software 
(Massini 2007)) 

The codebook of prototype values for each cell/cluster is then used to create the 

radar graphs show in Appendix D with the classification description. 

The comparison of Maps 7.1 and 7.2 and Appendix C and Appendix D shows that 

the results of the clustering using the two different techniques are very similar. The 

SOM technique has the advantage that the similarity of the clusters can also be 

visualised through creating a Minimum Spanning Tree (MST) (Boruvka 1926). This 

has been discussed in section 4.3.3 but explained here using the example of the 3x3 

SOM grid created for the people sub-domain. Figure 7.4 shows a 3x3 SOM grid on 

the left side with the cell/clusters labelled with numbers. The cells are linked by a line 

generated by the Semeion Research Centre software (Massini 2007) depicting the 

MST for that grid. On the right of figure 4 is a matrix table of the distances between 

the prototypes of each cell/cluster. It will be remembered from the discussion in 

section 4.3.3 that the SOM process organises the grid so that similar value cells are 
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next to each other but there can be up to eight cells next to a cell: which of these is 

the closest? The MST helps to answer this question. The MST in this case starts in 

column 1 of the table. Looking down the rows it can be seen that the closest 

cell/cluster to cell 1 is cell 4. This takes the eye to column 4 following the arrows then 

to column 7 and then back to column 4 again following the minimum distances. The 

rules of the program overcome the difficulty of the fact that cell 4 being the closest to 

cell 7 and cell 7 being closest to cell 4 by requiring the next nearest cell to be 

selected, which is cell 8. The MST line then progresses through cells 6, 2, 3, 2 again, 

5 and finally 9. 

 

Figure 7.4 Showing the 3 x 3 SOM grid MST for the people sub-domain and the 
table of distances between cells prototypes on which the MST is based 
(Source: Author using Semeion Research Centre software (Massini 2007)) 

Pajek software (Batagelj and Mrvar 1999) was used to improve the visualisation of 

the MST in Figure 7.4. This is shown in Figure 7.5. 

 

Figure 7.5 MST using Pajek software (Batagelj and Mrvar 1999) (Source: 
Author) 
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The 3x3 grid that creates 9 cells or clusters duplicating the K-means process creates 

groups with an average of about 70 council wards. These wards are of varying 

similarities to the centroid of the cluster in the K-means process and the prototype in 

the SOM process. The purpose of this classification is to allow very similar wards to 

be compared by the criteria of a single variable or the grouping of multiple variables 

within the classifications of the domains, sub-domains and divisions. The method to 

create smaller more homogenous clusters in geodemographic classifications, such 

as Vickers and Rees (2007), is to perform a division of each cluster by carrying out 

new K-means processes on each one, thus creating a rigid hierarchical structure of 

usually three different levels. This option was considered using the SOM process to 

obtain smaller homogenous groupings. However, as the number of wards is 

relatively small and the hierarchical method means that wards that are on the 

periphery of clusters are separated from other wards that they may more 

appropriately cluster with at a higher level of detail it was decided to carry out the 

SOM process on all 624 wards using a 10x10 grid.     

Figure 7.6 shows the 10x10 SOM grid for the people sub-domain and the MST on 

the right. The Pajek MST on the left shows the cells/clusters in the 10x10 that 

contain wards that are member of cells/clusters 1, 7 and 9 in the 3x3 SOM grid 

shown in Figure 7.5. It can be seen that the shape of the dataset means that certain 

wards or groups of wards are on the periphery of clusters and can be clustered 

differently depending on the random allocation of scores at the beginning of the SOM 

process. The clustering of these periphery wards accounts for the small differences 

in maps 7.1 and 7.2. 
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Figure 7.6 Showing 10x10 people sub-domain SOM Pajek MST with 3x3 people 
sub-domain SOM clusters shown on left and the 10x10 people sub-domain 
SOM grid with MST on the right (Source: Author) 

Conclusion 

The geo-policing classification system in this thesis uses the hierarchal system 

shown in Figure 7.1. To allow general classification the SOM 3x3 grid is used. To 

add more detailed knowledge of the dataset of variables and to allow more specific 

comparison of wards the SOM 10x10 grid is also used. The MST and an 

understanding of grid cell locations are useful tools to aid understanding of the 

proximity of wards in multidimensional space. 

The analysis has shown that the SOM technique using the K-means algorithm 

provides a similar clustering of variables to SPSS17 K-means software. This allows 

this research to create the other geo-policing classifications using only the SOM 

technique.  

The other geo-policing classifications are now outlined. 
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7.2.3 The environment sub-domain 

The Environment sub-domain of the location domain has been divided into two 

divisions to assist in its compilation. These two divisions are the living environment 

division and the work and leisure division. 

The living division 

The variables selected for this division are designed to reflect the type of 

environment the residents of the ward experience. Table 7.5 shows the variables 

used in the living division aggregated at ward scale and their bi-variant correlations. 

The Income Deprivation Affecting Children Index (IDACI) and Income Deprivation 

Affecting Old People Index (IDAOPI) are included in the London ward profile 

spreadsheet as being derived from the 2007 English Indices of Deprivation (Noble et 

al 2008). They are used here because these indices of deprivation are valid at ward 

level as well as at LSOA level. Other indices within the IMD are aggregated at LSOA 

level and due to the nature of their compilation inaccuracies are introduced if used at 

ward level (Mclennan et al 2010).   The other variables are self explanatory.  

The variables were normalised using the same method as outlined above in the 

people sub-domain. The data were processed using the SOM software also 

discussed above to create a 3x3 grid of nine cells or clusters.  

Map 7.3 and Appendix E show the classification for the living division. The 

compilation of this domain highlighted the problem of number ranges within the 

variables discussed above. The employee numbers appear to have little influence on 

the overall clustering process but in this case only a small influence to help 

differentiate between almost exclusively residential wards and those with commerce. 

Other variations were tried but this appeared to be the best for policing purposes. 
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These decisions are objective based on the knowledge of the structure of the data 

and their stability (consistently making the same core clusters despite changing 

cluster numbers and some variables) and which wards most police officers who have 

worked for about 30 years in London would recognise as similar in policing terms. 

 

Table 7.5 Variables for the living division and correlation of the variables over 
624 wards (Source: Author) n = 624 
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Mainly Affluent inner city mix

Almost entirely residential,  poor and middle income inner city fringe

Mainly poor mixed residential and commercial, mainly inner city

Desirable residential house with gardens

Residential housing with a hint of poverty

Green space without wealth

Leafy, wealthy, sought after

Affordable suburbia

A step up from affordable suburbia

Cluster  

Number
Cluster  Description

Minimum Spanning 
Tree between clusters

Map 7.3 Map of London living division SOM 3x3 grid classifications and MST at 
ward level (Source: Author using ArcGIS, Pajek and Semeion Research Centre 
software (Massini 2007)) 
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Figure 7.7 is used to illustrate the internal inconsistencies and consistencies of the 

clustering process. The Pajek MST shows the grouping of the SOM 10x10 grid cells 

around grid cell 29 containing the Coldharbour ward in the living division.  The last 

column of the table (split into two sections) show how the wards cluster in the 3x3 

living division:  they are in clusters 2, 3 and 6 with one in 5. The MSTs in Map 7.3 

shows that these cells are linked either by grid proximity or MST line; this 

demonstrates consistency. It will be noted however in Figure 7.7 that Stockwell ward 

shares the cell 29 in the 10x10 living division cluster with Coldharbour ward and with 

four other wards but it does not share cell 3 in the living division 3x3 grid. It was 

allocated cell 2. This demonstrates the fact that the clustering process is not strictly 

hierarchical and the fact that the reduction of multiple dimensions to two dimensions 

introduces uncertainty, but uncertainty that can be understood by understanding the 

process of reduction and viewing the dataset from “different angles”. These “different 

angles” can be achieved by carrying out a number of SOMs using the same and 

different grid sizes. This identifies wards that always group together and those that 

move between groups. 

The people sub-domain 3x3 and 10x10 cluster memberships, discussed above are 

included to illustrate how the similarity and the differences between wards can be 

assessed. Using these two classifications it can be seen, for instance, that the ward 

most like Coldharbour ward is most like the Vassal ward and Stockwell ward is most 

like Wormholt and White City wards. 
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Figure 7.7 Showing living division 10x10 SOM MST highlighting clusters 
around Coldharbour ward and tables of Living Environment division and 
people sub-domain 3x3 and 10x10 clusters (Source: Author using Semeion 
Research Centre software (Massini 2007)) 
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The work and leisure division 

The work and leisure division classification involves the exclusion of five wards, the 

West End, St James, Holborn and Covent Garden, Heathrow Village and Millwall 

wards. The first three are in the busy west end of London, Heathrow Villages is 

basically the airport and Millwall is the high-rise docklands office development. 

These wards are outliers regarding employment and commercial activity60. They are 

grouped as the 10th cluster in the 3x3 SOM grid and the 101st cluster in the 10x10 

SOM grid.  

The variables in this classification are obtained from the London data store ward 

profiles spreadsheets and the data of commercial rates obtained from Duncan Smith. 

The number of public houses and other bars, restaurants and entertainment places 

per ward are shown as separate variables, then all added together to make the night 

economy variable. This is repeated by summing the rateable value of each type of 

premises in each ward, then they were all added together to make the night 

economy Rateable Value (RV) variable. Finally the number of other commercial 

premises that are subject to business rates per ward is a variable (the first variable in 

Table 7.6).   It can be seen from Table 7.6 that there are high correlations between 

the employment and commercial premises variables as it appears that places of high 

employment and bars, restaurants and the like generally co-locate for obvious 

reasons. The number of people who reside in each ward is relevant as these people 

are potential customers of the establishments. This resident population variable is 

also valuable to the classification as it adds balance because it does not correlate 

with other variables. 

                                            
60

 The high correlation between employee numbers and the data regarding commercial premises and 
night time economy exaggerated the influence of the five outlying wards unduly the classification. The 
living classification included the outlier wards because their influence was not as great as only the 
employment variable were included.  
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Table 7.6 Variables for the work and leisure division and correlation of the 
variables over 624 wards (Source: Author) n = 624 
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Centres of very high numbers of  pubs, clubs, restaurants and venues without very 

high employment

Mixed residential and commercial areas with vibrant night time economies

Mixed residential and commercial areas with vibrant night time economies with 

entertainment venues

Residential areas with a night life

Residential areas with a night life and entertainment venues

Residential wards with little commercial activity

High employment and night life

Residential with a smattering of pubs and restaurants

Purely residential

Very high employment

Cluster  

Number Cluster  Description

MST

Map 7.4 Map of London work and leisure division SOM 3x3 grid classification 
and MST at ward level (Source: Author using ArcGIS, Pajek and Semeion 
Research Centre software (Massini 2007)) 
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The variables were normalised using the same method as outlined above in the 

people sub-domain. The data were processed using the SOM software also 

discussed above to create a 3x3 grid of nine cells or clusters.  

Map 7.4 and Appendix F show the classification for the work and leisure division. 

 At this point in the clustering and classification process, with 10x10 and 3x3 SOM 

grids having been created for three datasets and three classifications having been 

described, there is ample information about the similarities and differences of the 

wards. 

Table 7.7 shows those wards that exactly match at least one other ward in all three 

of the 10x10 clusters. It will be noted that most are combinations within Boroughs 

(third and fourth letters are borough codes) but there are two combinations that are 

across borough boundaries. 

 

Table 7.7 Showing very similar ward groupings at the 10x10 SOM grid level 
(Source: Author) 
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The environment sub-domain classification 

The environment sub-domain classification of the location domain is shown in Map 

7.5. It is created from the variables used in the living division and the work and 

leisure division. The tenth cluster is made up from the high employment wards of the 

West End, St James, Holborn and Covent Garden, Millwall and Heathrow Wards, 

meaning these were excluded from the clustering process due to the scaling 

problems discussed above. 

The variables were normalised using the same method as outlined above in the 

people sub-domain. The data were processed using the SOM software also 

discussed above to create a 3x3 grid of nine cells or clusters.  

Appendix G shows the classification for the environment sub-domain. 
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Busy centres of pubs, bar and restaurants, with mixture of residential and commercial

Desirable, wealthy city living with bars and restaurants

Leafy, quiet, residential suburbia

Mainly comfortable living but little green space and hints of deprivation; a night time 

economy

Mainly comfortable living with green space but with hints of deprivation

Mixed residential with hints of wealth

High levels of residential poverty but supporting a small but noticeable night time 

economy
Transition between poverty and comfort

Affordable suburbia

High employment

Cluster  

Number
Cluster  Description

MST

Map 7.5 Map of London showing environment sub-domain SOM 3x3 grid 
classifications and MST at ward level (Source: Author using ArcGIS, Pajek and 
Semeion Research Centre software (Massini 2007)) 
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7.2.4 The location domain classification  

The location domain, as can be seen in Map 7.6 is composed of the normalised 

variables from the people and environment sub-domains. 

The data were processed using the SOM software also discussed above to create a 

3x3 grid of nine cells or clusters.  

Appendix H shows the classification for the Location Domain. 

Five sets of classifications based on 3x3 SOM grids with explanatory MST diagrams 

have been created and presented in this chapter. Five 10x10 grids and MST 

diagrams have also been created to allow greater detail to be understood regarding 

the characteristics of each ward and their similarities and differences. A spreadsheet 

has been created, which with the aid of the sort facility can identify wards that are 

similar to each other by different criteria and extent.  An example of this using 

Coldharbour ward is used in Figure 7.8. 
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Very high proportion of white born in UK outer London families living in private housing 

mainly without poverty

Mostly white international mix of middle London  suburbia; families, couples and singles

Young single wealthy mainly white international city living with bars, pubs and 

restaurants but with pockets of poverty: high commercial activity

Affordable outer London private housing

Typical Londoner in middle London

A  cosmopolitan mix of mainly singles living in the more expensive parts of  London with 

nightlife

Mostly deprived first generation social housing living; non white, non Asian areas with 

some commerce and bars 

A transition from 7 to 5

High numbers of Asian (some African) born outside UK families and young people in 

private housing with a mixture of comfort and deprivation

High employment

Cluster  

Number
Cluster  Description

Map 7.6 Map of London showing Location Domain SOM 3x3 grid classification 
and MST (Source: Author using ArcGIS, Pajek and Semeion Research Centre 
software (Massini 2007)) 
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Figure 7.8 Location Domain 10x10 SOM grid MST and spreadsheet showing 
wards most like Coldharbour wards (Source: Author using Semeion Research 
Centre software (Massini 2007)) 
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7.2.5 Conclusion 

This section has outlined the creation of the location domain of the geo-policing 

classification using the best available data. This data was selected on the grounds of 

their ability to measure a characteristic of location that is relevant to policing. The 

relevance to policing aspect needs to be emphasised as this requirement meant that 

bespoke classifications had to be created for this thesis.  

Important variables such as the locations of hospitals, education premises, police 

stations, prisons, shopping centres and sports stadia have not been included in the 

classifications as it was found that these features had too much influence on the 

clustering process. For instance, it was found that all wards with hospital accident 

and emergency departments clustered together regardless of big dissimilarities in 

the other variables for those wards. Also variables measuring the numbers of 

criminals convicted or cautioned for a crime in the last year to five years living in 

each ward would be a useful statistic regarding likely offenders. The information is 

recorded on the PNC names file but unavailable for this research. The absence of 

the important variables should be considered before inferences about police 

performance are made. 

Therefore this thesis does not claim that the perfect geo-policing location domain has 

been created. The important aspect of these discussions is the methodology 

outlined. This centres on the structure of the classifications that are based on the 

selection of variables forming a bottom up, combination hierarchy, rather than a top 

down hierarchy based on the multiple division of clusters using only one set of 

variables which is usual in geodemographic classifications. The use of the SOM 
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process and MST allows the structure of the wards plotted in multidimensional space 

according to the values of the variables in each classification to be understood.  

The analysis in this thesis continues to use this methodology to create the policing 

domain of the geo-policing classification. 

7.3 The policing domain classification 

7.3.1 Introduction 

Chapter 5 discussed source data and concluded variables for the policing domain of 

the geo-policing classifications should be chosen from the CAD analysis matrix 

shown in Table 5.1. The structure of the geo-policing classifications showed at figure 

7.1 shows that the policing domain is sub-divided into two sub-domains. These are 

the public’s policing demand and policing response. The public’s policing demand 

refers to the information on the CAD system that shows what type of incidents the 

public contact the police about and how and when they contact the police. This is 

reflected in the three divisions of the sub-domain: CAD crime, CAD other and contact 

and time. 

7.3.2 Transformation of Data 

Population as a denominator 

A major consideration and one which has taken up much thought and 

experimentation is whether the CAD data should be used in its raw state or whether 

the data should be adjusted using resident and working population of each ward 

(LDS 2010) or adjusted by number of police officers on each ward. The advantage of 

using raw data is that this data accurately reflects the actual workload. The 

disadvantage is that the number of CAD incidents is affected by population, CAD 
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incidents of different categories making the varying size of total population the 

deciding factor in the way the wards are clustered. The advantage of using total 

population as an adjustment is that all wards can be compared more equally 

regarding factors surrounding potential offenders and victims. Arguably, as the 

assessment of police performance is the purpose of the geo-policing classifications, 

an equally valid way of adjusting the CAD data is by dividing by the number of police 

officers and PCSOs on each ward. The problem with this is that even though the 

number of ward based neighbourhood police officers can be calculated, wards are 

also policed by response officers as discussed in section 2.3.1: these numbers are 

calculated not by ward but by borough. The ideal data for this type of calculation 

could be provided by an analysis of personal radio and mobile data terminals and 

GPS signals discussed in section 5.5.2. The lack of availability of this data meant 

that the geo-policing classifications in this thesis did not have the option of including 

such data but if the availability issues are resolved, the dividing by patrol police 

numbers within each ward could be part of the adjustment made to the CAD data. 

Alternately this patrol data could form part of a secondary comparison process after 

like wards are identified. 

The total population statistic is not a completely accurate calculation because the 

statistics double counts those who live and work within the same ward and takes no 

account of students, tourists and other non-employment related visitors to the ward. 

It also does not record those residents who spend the majority of their lives outside 

the ward due to work and other commitments. The alternative would be just to use 

resident population which falsely represents wards of low resident population but 

high working population. Out of the three alternatives (no population adjustment, 

division by residential population or division by total population), the experimental 
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clustering produced the best results. These results were based on the policing 

knowledge of London regarding areas with similar crime and disorder problems and 

how the classifications compared to the clustering in the location domain. This 

largely subjective analysis is complemented by objective analysis shown in Table 7.8 

of the apparent influence different measures of population have on the total number 

CAD incidents, notifiable offences, and police recorded burglary in a dwelling, CAD 

crime incidents, I graded calls and the 14 different classes of CAD crime incidents 

within wards. 

Table 7.8 show these bi-variant correlations using data aggregated at ward level. 

This shows that the total ward population (column 2) of the residential and working 

populations result in the highest correlations with all CAD incidents that occurred on 

each ward in 2009 (AllCAD, row 2). Residential population correlations are lower. 

Total employees is very similar to total population in its correlation. There are 

variations with different types of CAD incidents.  

The higher the correlation between population estimate and CAD incident rate in a 

ward the more likely the clustering will be influenced by that population estimate if 

raw CAD data are used in the cluster process. Ideally the cluster process reflects 

differences in CAD incidents to maximise this possibility. The population estimate 

that most highly correlates should be used as a denominator. In most cases this is 

total population. For simplicity total population is used as a denominator except in 

the case of burglary dwellings where number of households is used as a dominator, 

burglary non-dwelling where employed population is used as a denominator and 

finally domestic incident where residential population is used as a denominator.  
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Table 7.8. A Correlation Matrix showing the correlations between different 
ward population measures and CAD incidents counted per ward: Total 
notifiable offences and official burglary dwelling statistics also included. 
(Source: Author based on MPS CAD data, LDS (2010) and MPS recorded crime 
data by ward).  n = 624 

The normalisation of CAD data 

The location domain used data from different sources which had different scales. 

This meant that the normalisation or standardisation of the data was essential before 

the clustering process to ensure no undue weight was given to any one variable. The 

policing domain uses only CAD data so there is a strong argument to say that in the 

CAD crime and CAD other classifications that the data should be used without 
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normalisation because the data in its raw state reflects the amount of workload each 

type of incident had on policing. This was tested in the SOM clustering process but it 

was found that the incidents that had the highest numbers even when divided by the 

total population had too great an influence. This meant that only two or three 

variables caused the division of the wards into the resultant cells/clusters, thus not 

measuring the variety of police incidents that make wards similar and different. To 

allow all the variables to have similar influences normalisation of the variables as 

explained in section 4.3.3 took place prior to clustering.  

Other Data transformation 

Some of the variables in the contact and time division and all of the variables in the 

policing response sub-domain are transformed by methods other than division by 

ward population. These transformations are explained as part of the discussion 

regarding the creation of the classification. 

7.3.3 Public’s policing demand sub-domain 

The public’s policing demand sub-domain is created from three classifications. 

These are CAD crime, CAD other and contact and time. These three sub-sub-

domains are called divisions. 

Crime division 

The crime division seeks to represent the differences between wards of the level and 

nature of different crimes. It does so by using the CAD crime incident data set for the 

2009 calendar year counted by ward and transformed by population as discussed 

above. 

The correlations of the variables are shown in Table 7.9. 
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Table 7.9 Correlations of the CAD crime incident variables across 624 wards 
(Source: Author using MPS CAD data for 2009) n = 624 

The data was normalised as discussed above to ensure that each variable had equal 

weight in the SOM process. A 3x3 grid was produced and the prototypes in each 

cell/cluster are described to produce a classification which was mapped using 

ArcGIS software to produce the map shown at Map 7.7. The value of the prototypes 

in each cell is shown this time as a bar chart at Figure 7.8 to illustrate how these 

values can be represented. 
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Cluster  

Number
Cluster  Description

MST

Map 7.7 Map of London showing the CAD crime division SOM 3x3 grid 
classification and MST (Source: Author using MPS CAD data and ArcGIS, 
Pajek and Semeion Research Centre software (Massini 2007)) 
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Figure 7.8 Bar graph showing the values of the prototypes in each SOM 
cell/cluster for the CAD crime division (Source: Author using MPS CAD data 
and Semeion Research Centre software (Massini 2007)) 

The analysis in section 6.3 suggested that the geographic distribution over a year of 

CAD crime and police recorded crime data is similar. This suggestion is now tested 

again by using the SOM process on police recorded crime variables transformed by 

the same population denominators as the CAD crime variables. 

The police recorded crime variables and their correlations with the CAD crime 

incident variables are shown in Table 7.10. The correlations of the same types of 

crime are highlighted in blue: the other correlations that are 0.60 and above are 

highlighted in red. 

The police recorded crime variables were normalised in the same way as the CAD 

crime variable. The SOM process was carried out using a 3x3 SOM grid. The two 

SOM processes coincidentally allocated the same grid cells to the same groupings 

so similarity was easy to detect. Out of the 624 wards 417 were allocated exactly the 
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same grid cell numbers, while most of the other 208 wards are in a cluster that is the 

most similar other group61. This can be seen by comparing two maps and MSTs in 

Map 7.8.   

 

Table 7.10 Correlations of the CAD crime incident variables with MPS recorded 
crime variable across 624 wards (Source: Author using MPS CAD and 
recorded crime data for 2009) n = 624 

                                            
61

 The clustering of the police recorded crime data involved removing the crime types of Murder, 
Handling Stolen Goods, Other Drugs and Going Equipped as too many wards had zero values.  
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Official Police 
Recorded Crime 
3x3 SOM grid

CAD Crime 
Incident 3x3 
SOM grid

 

Map 7.8 Showing the similar distribution of clusters at ward scale when Official 
Police Recorded Crime data is processed using SOM 3x3 grid and when CAD 
crime data is separately processed using SOM 3x3 grid (Source: Author using 
MPS police recorded crime and CAD data for 2009 and ArcGIS, Pajek and 
Semeion Research Centre software (Massini 2007)) 
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The analysis now attempts to quantify the similarity of the clusters produced by the 

CAD crime variables and the clusters produced by the official police statistics. This is 

done by comparing the average value of each CAD crime variable in each CAD 

crime cluster with the average value of each CAD crime variable if they were 

clustered in the way the official crime statistics were clustered. This provides two 

tables.  

Table 7.11 shows the average normalised values of each variable for all the wards in 

each cluster in the CAD crime classification; see Map 7.6 and Figure 7.862.  

 

Table 7.11 The average value of each CAD crime variable when clustered in the 
lower map in Map7.7 (Source: Author using MPS CAD data) 

Table 7.12 is exactly the same calculation as Table 7.11 except the wards are now 

clustered together using the official police recorded crime clusters. 

                                            
62

 These average values correlate at 0.9999 for each cluster with the values of the prototype for each 
cluster 
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Table  7.12 The same calculation as Table 7.11 except the wards are now 
clustered together using the official police recorded crime clusters, see top 
map in Map 7.7 (Source: Author using MPS CRIS data) 

Bi-variant correlation calculations can then be calculated to show that clusters 1, 3, 

4, 7 and 8 are very similar to each other, 2, 7 and 9 less so. This confirms the 

impression given by the maps in Map 7.8 

 

Table 7.13 Bi-variant correlations between clusters shown in Tables 7.11 and 
7.12. using the 14 variables shown (Source: Author) n = 14 

 

The purpose of the CAD crime division classification is to identify wards that share a 

similar nature, distribution and level of crime. This can be described as grouping 
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wards that have the same pattern of crime. The clustering process is unsupervised 

meaning that the resultant clustering and classification groups are determined 

entirely by process. After choosing the variables, deciding on how they should be 

adjusted and scaled and selecting the clustering method and process the 

researcher’s role is to classify the result by describing the characteristics of the 

groups. It is apparent from the classifications described and mapped in Maps 7.7 

and 7.8 that different types of crime geographically cluster together as does the level 

of crime; for instance, the classification describe wards that have generally high 

crime levels or generally low crime levels. There are exceptions to this, for instance, 

group 1 has high levels of retail crime but otherwise generally low levels of other 

crimes and group 8 has high levels of burglaries in dwelling but generally medium 

levels of other crime. 

The result of the two SOM clustering processes was that similar geographic 

clustering occurs when official police recorded crime statistics variables are used 

and when CAD crime incidents variables are used. This means that crime maps in 

England and Wales could use police incident data to reliably map crime, following 

the lead of crime maps in the USA. This is an important finding. 

The CAD other division classification 

 This division incorporates the other CAD incident types into the sub-domain 

classification. The judgements to be made here are to do with whether each CAD 

incident code should be given equal weight with the CAD crime incidents in the 

public’s policing demand sub-domain or whether there should by an amalgamation of 

certain classes of incidents to create sufficient numbers and to reflect the relative 

importance of them to policing. Table 7.14 shows that both approaches have been 

adopted with the aim of providing a balance that reflects policing demand. The anti-
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social behaviour incidents (C26, C29 and “otherasb”) have been divided by ward 

population figures, in the case of C29 domestic incidents by the number of the 

resident population to reflect the fact that these incidents normally only affect 

residents. The other classes of incident were divided by the total number of CAD 

incidents for 2009 to provide the percentage. The results of the SOM clustering 

process and classification, after the variables were normalised, are shown in Map 

7.9 and Figure 7.9  

 

 

Table 7.14 Correlations of the CAD crime incident variables across 624 wards 
(Source: Author using MPS CAD data for 2009) 
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Cluster  

Number
Cluster  Description

MST

Map 7.9 Map of London showing the CAD other division SOM 3x3 grid 
classification and MST (Source: Author using MPS CAD data and ArcGIS, 
Pajek and Semeion Research Centre software (Massini 2007)) 
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Figure 7.9 Bar graph showing the values of the prototypes in each SOM 
cell/cluster for the CAD other division (Source: Author using MPS CAD data 
and Semeion Research Centre software (Massini 2007)) 

 

The contact and time division classification 

The CAD contact and time division combines the information contained on the CAD 

system about how the public contact police and when. The first variable relates to 

the number of 999 (E for Emergency) calls that were graded by the police operator 

as an emergency by the allocation of an I grade divided by the total number of 999 

calls. This is designed to give an indication of how urgent the public think an incident 

is bench marked against the police criteria of urgency. This variable is balanced by 

two other variables relating to 999 calls. Firstly the number of 999 calls that resulted 

in a CAD incident record being created divided by the total of all the 999 calls and 

the non-999 calls resulting in CAD incidents creation and secondly the number of 

999 calls initiating a CAD incident divided by the residential and working population 

of the ward. The other channels of initiating CAD incidents; automatic alarms, non-
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emergency phone calls and police radio, divided by the total population provide 

further variables.  

The time variables in the classification were chosen carefully to reflect differences in 

temporal demand between wards. The high number of incidents in the period after 

midnight on Saturday and Sunday mornings indentifies wards that contain important 

entertainment zones that generated activity throughout the night. After careful 

consideration it was decided that this activity was not necessarily related to the 

residential and working population within the ward and therefore this variable was left 

unadjusted by these populations. The weekday working hours’ incident numbers 

identify wards that have high numbers of incidents at these times indicating activity 

that is commercially or otherwise work related in its broadest sense. These variables 

were balanced by variables that recorded the proportion of incidents at those times 

in relationship to the total number of incidents. 

The correlations of the variable and further explanations of their properties and 

transformations are shown in Table 7.15 

The results of the SOM clustering process and classification, after the variables were 

normalised, are shown in Map 7.10 and Figure 7.10. 
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Table 7.15 Correlations of the contact and time variables across 624 wards 
(Source: Author using MPS CAD data for 2009) n = 624 
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Cluster  Description

Cluster  

Number

MST

Map 7.10 Map of London showing the contact and time division SOM 3x3 grid 
classification and MST (Source: Author using MPS CAD data and ArcGIS, 
Pajek and Semeion Research Centre software (Massini 2007)) 
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Figure 7.10 Bar graph showing the values of the prototypes in each SOM 
cell/cluster for the contact and time division (Source: Author using MPS CAD 
data and Semeion Research Centre software (Massini 2007)) 

 

The public’s policing demand sub-domain classification 

The variables that are used to create the three divisions listed above are used to 

create the public’s policing demand sub-domain classification using the same 

method that was used in the other classifications.  Map 7.11 shows the result of the 

classification.  

Table 7.16, for variety in presentation, shows the variable values for each cluster 

prototype in table form. 
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Cluster  

Number
Cluster  Description

MST

Map 7.11 Map of London showing the public’s policing demand sub-domain 
SOM 3x3 grid classification and MST (Source: Author using MPS CAD data and 
ArcGIS, Pajek and Semeion Research Centre software (Massini 2007)) 
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Table 7.16 Table showing the values of the prototypes in each SOM cell/cluster for the public’s policing demand sub-
domain (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 2007)) 
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7.3.4 Policing response sub-domain 

The CAD system provides ample but incomplete data about the police response to 

the public’s policing demand (see Chapters 5 and 6). The challenge when designing 

this classification was to select relevant variables that represented real differences 

and similarities in police activities that affect the public. The variables were chosen in 

a way that was not affected by population or any other scale differences. Also none 

of the variables are directly associated with deprivation or other social variables used 

in the location domain. This means that any similarity between how the wards are 

clustered in the location domain and the policing response sub-domain is not due to 

shared variables but due to underlying characteristics of location that affect 

policing63. 

The correlations of the policing response sub-domain variables are shown in Table 

7.17. Average police response times for each ward were calculated using MS Excel 

pivot tables for the main categories of CAD incident data (as they were arranged in 

2009) for Immediate (I) grade with a target time of 12 minutes and Soonest (S) grade 

with a target time of 60 minutes.  Outlier times of over 180 minutes and 240 minutes 

were removed from the averages for the I and S grades respectively as they distort 

the averages especially in wards with lower number of incidents and are often a 

result of operator error in failing to result the incident correctly rather than an actual 

inefficiency of attendance.  

There are a further five I grade related variables: the proportion of I graded incidents 

to the total number of CAD incidents on that ward, the proportion of I graded 

incidents in the five hours after midnight on Saturdays and Sundays and in the 

                                            
63

 The public’s policing demand sub-domain is also designed to be independent of the location 
domain but the use of same population variables as used in the location domain to transform the 
variables in the public’s policing demand sub-domain means that there are duplication of variables.  



 

267 
 

traditional working week to the total CAD incidents on the ward at those respective 

times, likewise the proportion of I graded incidents with 4 or more units assigned to 

the total number CAD incidents on the ward, and lastly the proportion of I graded 

incidents that occurred as a result of an emergency telephone call to the total 

number of I graded incidents for each ward.  

Each grade of incident is expressed as a proportion of all CAD incidents in each 

ward. These grades are I and S as already mentioned, E for extended (not to be 

confused with the E for emergency as a type of contact) P for police initiated, phased 

out in April 2009 and R for referred. These grades are discussed in section 5.4.3. 

Finally the CAD incident types are expressed in terms of the proportion of all CAD 

incidents on each ward that were initiated by police radio. This gives an indication of 

how proactively a ward is policed; the greater the proportion of police radio initiated 

calls the greater the proactive nature of policing. 

The data was normalised as discussed above to ensure that each variable had equal 

weight in the SOM process. A 3x3 grid was produced and the prototypes in each 

cell/cluster are described to produce a classification which was mapped using 

ArcGIS software to produce the map shown at Map 7.12. The value of the prototypes 

in each cell is shown as a radar graph in Appendix I. 

The predominance of one cluster within a borough which is different to a 

predominant cluster in another borough suggests different styles of policing in these 

semi autonomous police command units rather than differences in the characteristics 

of location or public’s policing demand as the other maps do not show this trend. 
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. 

Table 7.17 Table showing the values of the prototypes in each SOM cell/cluster for the public’s policing demand sub-
domain (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 2007)) 
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Mostly second slowest response times; low proportion of I graded incidents to all grades; 

lowest proportion of incidents initiated by police radio
Fastest response time, low proportion of extended graded incidents, low proportion of I 

calls originating in a 999 call, high police radio initiated incidents

Slowest response times, medium police radio initiated incidents and in all other aspects

Medium fast response, high proportion of I graded incidents including those assigned 4+ 

units, high proportion of Soonest graded incidents

Medium slow response times, highest proportion of I graded incidents originating from 

999 calls, low proportion of police radio initiated incidents
Medium slow response times, highest proportion of incidents graded I after midnight 

Saturday and Sunday

Medium slow response times, highest proportion of incidents graded I to other incidents

Second fastest response times; second highest police radio initiated incidents

Medium fast response times, low proportion of I graded incidents to other incidents, very 

low 4 or more units assigned I graded calls, medium low police radio initiated incidents

MST

Cluster  Description

Cluster  

Number

Map 7.12 Map of London showing the policing response sub-domain SOM 3x3 
grid classification and MST (Source: Author using MPS CAD data and ArcGIS, 
Pajek and Semeion Research Centre software (Massini 2007)) 
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7.4 The policing domain 

All the transformed and normalised variables used in the public’s policing demand 

sub-domain and the policing response sub-domain are used to cluster the wards in a 

3x3 SOM grid in the same way as the other clusters were created. The clusters were 

classified using the data shown in radar graph form in Appendix J. 

Map 7.13 shows the policing domain classification that is created from the variables 

in the public’s policing demand and the policing response sub-domains. It will be 

noted that when data are amalgamated the resultant clusters and groups have 

different codebook values for each variable but the underlying structure of both sub-

domains (and indeed divisions of the public’s policing demand sub-domain) are 

visible in the domain map. This can be seen by examining the maps from 7.7 

through to 7.12. 
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High late night weekend incidents, fast response times, high proportion of police radio 

initiated calls, generally medium low incident levels except other theft, shoplifting and alarms; 

high proportion of incidents occur during working week.

Low incidents level generally, medium response times; medium or low in other aspects as well

Low levels of 999 calls, very low ASB and related crimes, other incident types generally 

low, slowest response times, low police radio initiates calls

Medium in almost all aspects: highest in the proportion of I graded incidents that had 4 or more 

units assigned & second highest in the proportion of 999 calls that led to a I graded incident

Around medium or medium low in most aspects, highest level of incidents graded  R 

Mostly the slowest response time, highest proportion of Extended graded incidents to all 

incidents: otherwise generally medium
Highest numbers of incidents generally, very high relating to emergency calls and I graded 

incidents throughout the week, highest regarding violent and ASB incidents, medium fast 

response times, medium high police radio initiated calls

Highest regarding the proportion of I graded incidents as a proportion of all incidents, 

emergency calls resulting in I graded incidents as a proportion of emergency calls and I 

graded incidents and generally high incident numbers, medium response time

Highest number of domestic incidents, burglary dwelling and crime incidents, generally 

slow response times, low police radio initiated calls

MST

Cluster  

Number Cluster  Description

  

Map 7.13 Map of London showing the policing domain SOM 3x3 grid 
classification and MST (Source: Author using MPS CAD data and ArcGIS, 
Pajek and Semeion Research Centre software (Massini 2007)) 
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7.5. The location and policing classification 

The location and policing classification was created through the clustering of the 97 

unique variables in the divisions, sub-domains and domains that are the constituent 

parts of the classification. The same SOM process that has been used in the 

previous classifications outlined above produced 3x3 grid and 9 clusters. The 

prototype values for each of the 97 variables in each of the nine clusters are shown 

in Table 7.18. The tables are arranged by divisions, sub-domains and domains as 

shown in figure 7.1. These values have been used to create brief classification 

descriptions of each cluster which are listed in Figure 7.11: this includes a tenth 

cluster of the five wards that are outliers regarding high employment and commercial 

activity. The classified clusters are mapped in Map 7.14 

This is the concluding classification. The bottom up construction process of the 

classification of the 3x3 grid clusters has been outlined. Each 3x3 cluster has been 

constructed with the aid of a 10x10 grid as outlined in section 7.2.2 and discussed in 

section 7.2.3. This allows the structure of classification to be understood in detail. 

The classification can equally be understood from the top down going from the 

general to the more specific characteristics of location, from the general classification 

through domains, sub-domains and divisions to individual variables and even further 

to the raw data. This is all contained on a spreadsheet with the 624 wards 

comprising the rows and over 600 columns of raw and adjusted data. Equally it is 

possible to drill down from the nine or ten clusters containing an average of over 60 

wards to 100 clusters containing an average of six or seven wards to individual 

wards. This is discussed in section 7.7 but first more analysis is carried out on the 

classification variables. 
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Living Division

People Sub-domain

Work and Leisure

Location 
Domain

Environment 
Sub-domain

 

Table 7.18a Table showing the values of the prototypes in each SOM cell/cluster for the public’s policing demand sub-
domain (Source: Author using MPS CAD and LDS 2010 data and Semeion Research Centre software (Massini 2007))
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Time and Contact CAD Division CAD Other Division

Police CAD Crime Division

Policing Response Sub-domain

Policing Domain

Public Policing Demand 
Sub-domain

 

Table 7.18b Table showing the values of the prototypes in each SOM cell/cluster for the public’s policing demand sub-
domain (Source: Author using MPS CAD and LDS 2010 data and Semeion Research Centre software (Massini 2007)) 
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MST

Legend

 

Map 7.14 Map of London showing the location and policing classification SOM 3x3 grid classification and MST (Source: 
Author using MPS CAD data and ArcGIS, Pajek and Semeion Research Centre software (Massini 2007)) 
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Medium in the Place domain; highest number of Extended graded incidents, amongst 

the slowest response times, highest in criminal damage, theft of motor vehicles, 

burglary non-dwelling, second  highest in domestic incidents

Highest in born outside the UK with a high proportion from Asian and African families 

living mainly in private housing with gardens; high number of Extended graded 

incidents, slow response times, high burglary dwelling

Mainly white, born in UK with high life expectancy, non-deprived couples and families; 

police response on the slow side, low number of incidents.

Very high non white born outside the UK with a high proportion from Asia and Africa, 

pockets of deprivation, average response times, high in vehicle crime, robbery, sexual 

offences, violence, traffic and ASB incidents; highest in the proportion of emergency calls 

to emergency and ordinary calls

Mainly white residents born in the UK living in places with green space, some of the 

slowest response times, otherwise average in all aspects

Mainly white residents with a high proportion born outside the UK and young living in 

multi-person or one person households, high nightlife, mixture of affluence with some 

deprivation, highest proportion of I graded incidents assigned 4 or more units, generally 

fast response times and low incident numbers.

High % living in social housing born and outside the UK; non-white residents, highest lone 

parents, nightlife & commercial activity, high deprivation, low life expectancy; medium fast 

response times, highest drug, fraud, other crime, robbery, sexual offences, violence, 

suspect, misc., civil, hate, domestic and ASB incidents, high vehicle crime, burglary 

dwelling & criminal damage; highest emergency calls & I graded incidents.

Similar to 7 in the Location Domain variables but with more population density but less 

deprivation; medium in all aspects of policing

Young cosmopolitan singles predominate with a mixture of wealth with some deprivation, 

high nightlife and commercial activity, high police radio initiated incidents, highest 

proportion of Soonest incidents to all incidents, very fast response times, highest in 

shoplifting, other thefts, high number of incidents in the five hours after midnight on 

Saturdays and Sundays

Very high level of employment and commercial activity

Figure 7.11 Location and policing London ward classifications for 2009 
(Source: Author) 
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7.6 Comparing the Variables 

The methodology of creating the location and policing classification involves carefully 

selecting 97 different variables. The clustering of London wards using variables 

grouped into divisions, sub-domains and domains to describe aspects of location 

and policing forms the hierarchical structure of the classification. The question being 

answered in this analysis is which of 97 variables were co-located in London wards 

in 2009 

One way to answer this question is to create a large correlation matrix showing how 

each of the 97 variables correlates with each other at ward level. This is shown in 

Appendix K. As this matrix is so large the first sheet shows the structure of it and 

how it has been divided over the next six pages. This takes time to study but 

contains important information, for instance, that there is a positive correlation of 

0.65 between the council tax bands A or B (cheapest housing) variable and domestic 

incidents (code 29) and a negative correlation of -0.65 between council tax bands F, 

G and H (most expensive housing) and domestic incidents. This may mean that 

fewer domestic incidents occur in the more expensive houses than the cheaper 

houses or the people who live in more expensive houses have alternative methods 

of dealing with the problem to calling the police or there may be a number of other 

reasons. Further insights can be gained about domestic incidents by examining other 

correlations in the matrix. 

An alternative method to the correlation matrix to find similarity and difference in the 

ward co-location of the variables is to use the SOM method to cluster the variables 

and then use the MST to link the more similar clusters together. This has been done 

using a 4x4 SOM matrix, therefore 16 cells/clusters and illustrated in figure 7.12. 
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Figure 7.12 Showing the 97 variables used in the location and policing 
classification using the London wards as variables in the 4x4 SOM clustering 
process arranged by the MST linking similar clusters/groups (Source: Author 
using MPS CAD data and ArcGIS, Pajek and Semeion Research Centre 
software (Massini 2007)) 
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The results of the clustering process are consistent with the information contained in 

the correlation matrix. For instance group 1 at the top left corner of the figure 

contains the domestic incidents (C29) variable, sharing the group with the A and B 

council tax variable alongside the variables for Income Deprivation Affecting Children 

Index (IDACI), lone parent families and council and social housing. The variable 

council tax bands F, G and H is in group 14 which is almost as far away from group 1 

as is possible within the 4x4 SOM matrix and the MST illustrated in Figure 7.12. 

Group 2 is pertinent regarding the discussions in Chapters 2 and 3 regarding the 

links between fear of crime and people’s perception of crime and disorders. The 

grouping of the anti-social behaviour CAD codes variables with violence against the 

person, sexual offences and criminal damage CAD codes show that these variables 

co-locate within wards adding weight to the incivility theories discussed with 

relevance to fear of crime. 

It is possible to discuss each group in turn and the significance of its position within 

the 4x4 grid and the MST but this would be taking the discussion off into an 

unnecessary tangent as most of the associations and disassociations are readily 

apparent if the figure is studied carefully. This is an important figure to understand 

the location and policing classification. For instance the close association of other 

clusters around the group 2 cluster explains the existence of group 7, in figure 7.11 

and the yellow wards in Map 7.14. These are arguably the least desirable wards to 

live, work or otherwise frequent in policing terms in London in 2009. 

The discussion now goes on to discuss the comparison of wards using Coldharbour 

ward in the London Borough of Lambeth as an example. 
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7.7 Comparing London Wards 

The purpose of the location and policing classification is to allow comparisons of 

policing between London wards to be made using the knowledge of the 

characteristics of that ward that make it similar and different to other wards. The way 

the classification has been constructed allows the comparisons to be at different 

levels of complexity.  

A product of this thesis is a comprehensive multi-sheet MS Excel spreadsheet that 

with an intermediate level of knowledge of sorting of data and the use of pivot tables 

allows comparative analysis to be made ranging from the simple and general to the 

complex and detailed. All the variables used in the location and policing classification 

are included in their raw state, their adjusted state and their scaled state. The 

variables used to adjust the data are also included along with other relevant 

variables, such as political representation, deprivation and police recorded crime 

statistics. Any additional variables that are calculated on a ward basis can be added 

to the spreadsheet for comparison purposes. 

The nature of the location domain variables means that change is slow and therefore 

only requires updating when new, significantly different data are available, for 

instance, when the 2011 census data are accessible. The policing domain is 

composed of dynamic data representing the interaction of the police and the public 

that are recorded on the MPS CAD incident management system that is operated in 

real time. Therefore it is possible to update the policing domain almost in real time, 

but sufficient numbers of incidents are required if calculations that require dividing 

the data a number of times are required, for instance, dividing by ward then by 

incident class, then by hour; for these calculations to produce meaningful results the 
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original dataset has to be large. The spreadsheet thus provides CAD data for the 

2009 calendar year. If rolling monthly updates can be provided police performance 

trends over time can be tracked and analysed. 

7.7.1 Example of Coldharbour Ward 

To illustrate the flexibility of the data the example of the Coldharbour Ward is used 

again. A 619 by 61964 correlation matrix for wards was calculated using the location 

and policing classification variables. This matrix is too large to reproduce here. A 

small portion of it relating to the Coldharbour ward is shown in figure 7.13 and 

compared with the 3x3 and 10x10 location and policing clusters. Coldhabour ward is 

shown at the top of the table with a perfect correlation with itself of 1; the 3x3 cluster 

is 7 and the 10x10 cluster is 81. The wards that correlate most closely with 

Coldhabour ward using all the 97 variables are The Lane and East Walworth, both in 

the neighbouring London borough of Southwark with 0.856 and 0.832 correlations 

respectively. These two wards are the only other members of cluster 81. The next 

closest ward by the correlation measure is Peckham ward, also in Southwark, which 

is in cluster group 71. It can be seen from the MST diagrams in figure 7.13 that this 

cluster is next to cluster 81 signifying highest similarity. The other members of cluster 

group 71 are Harlesden ward in Brent and Edmonton Green in Haringey. These 

however are not the next wards in the correlation order; Abbey ward in the borough 

of Barking and Dagenham and Finsbury Park in the Borough of Islington split these 

wards. Abbey ward membership of cluster 92 is in close proximity to cluster 81 but 

cluster 94 is further apart in the SOM grid and a long way away in the MST line but 

both are members of the 3x3 group 7. 
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 Excluding the five outlier wards in the Work and Leisure Division 
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Figure 7.13 Showing the similarity between correlation (n=624) of the location 
and policing classification variables and the SOM clustering methodology 
using Coldharbour Ward in London Borough of Lambeth. SOM 3x3 and 10x10 
gird squares and MSTs also shown. (Source: Author using MPS CAD data and 
ArcGIS, Pajek and Semeion Research Centre software (Massini 2007)) 

 

Coldharbour 

ward Cluster 

81 
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This indicates that the two dimensional linear measure of correlation produces very 

similar results to the multi-dimensional measures that are at the heart of these SOM 

calculations. There are subtle differences as correlation calculates multiple variances 

between two sets of variables and the SOM algorithms that calculate multiple 

distances of many sets of variables in multi-dimensional space. 

The 3x3 SOM clusters allows generalised classifications that can be mapped and the 

10x10 SOM allows gradation within that classification to identify wards that are most 

similar to each other. The comparison with correlation benchmarks the accuracy of 

these groupings. The transparent multilayered classification structure that is within 

the location and policing classification allows the detail of the similarity and 

difference of London wards to be understood. 

Table 7.19 shows this level of detail with a list of wards that highly correlate with 

Coldharbour ward. In bright red are the wards that are in the same location and 

policing classification 10x10 group: cluster 81. By looking along the rows of the three 

wards it is possible to see small differences between wards at the various layers of 

classification. To fully understand the association between groups within each sub-

classification the relevant SOM grid and MST need to be seen but a good impression 

of difference and similarity can be obtained through a knowledge of the structure of 

the classifications (for instance the policing response sub-domain having no divisions 

but the public’s policing demand sub-domain having three divisions) and noting 

common cluster membership at the 3x3 and 10x10 levels. The dark red font 

highlights wards that are in the adjoining SOM location and policing classification 

10x10 clusters 71 and 91.  

 



 

284 
 

 

Table 7.19 Showing group memberships in the domains, sub-domains and divisions at 3x3 and 10x10 level for wards that 
highly correlate with Coldharbour ward (Source: Author) 
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The public’s policing demand sub-domain 3x3 grid column is shaded in orange in   

Table 7.19 to highlight the fact that all the wards are in cluster 1 for this classification. 

The policing response sub-domain 3x3 grid column is shaded in green to show that 6 

of the 9 possible clusters are represented, illustrating the fact that even though a 

ward may have a very similar public demand policing profile the way it is actually 

policed varies considerably. This identifies police performance issues that can be 

further investigated by reference to the spreadsheet.  

Table 7.20 shows a small section of the spreadsheet sorting the wards in the public’s 

policing demand sub domain cluster 91 together and then showing the values of the 

normalised variables in the policing response sub-domain. Green is used to indicate 

the highest police presence (arguably the best police performance of the five wards); 

red indicates the lowest police presence (arguably the worst police performance). 

Those variables that are more ambiguous regarding good and bad police 

performance are not highlighted65. The results clearly show differences in police 

performance, with Coldharbour ward receiving the arguably best police performance 

results and Edmonton Green arguably the worst. 
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 These variables are still important because they measure differences in policing response between 
wards. 
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Table 7.20 Analysing Police Performance in Coldharbour ward with reference 
to the public’s policing demand and the policing response sub-domains 
(Source: Author using MPS CAD data for 2009) 

One further example illustrates the versatility of the spreadsheet. This time cluster 29 

of the location domain 10x10 grid has been chosen as it includes Coldharbour ward. 

The theories discussed in section 2.4.1 suggest that the locations with similar 

characteristics should have similar levels of crimes. By comparing Coldharbour with 

wards of a similar location profile it is clear that it has a higher level of crime than 

would be expected. As has been seen in the previous paragraph Coldhabour ward 

police performance appears to be high, however by the measure of apparent crime 

rates, police performance appears to be low. The ambiguity of police performance 

measures are discussed further in Chapter 8 
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Table 7.21 Analysing Police Performance in Coldharbour ward with reference 
to the public’s policing demand and the policing response sub-domains 
(Source: Author using MPS CAD data for 2009) 

7.8 Conclusion 

This chapter has provided an extensive and detailed outline of a classification of 

location and policing in London. The science of Numerical Taxonomy has been used 

to create the classification based on tried and tested geodemographic clustering 

methodology. The thesis develops this methodology by using SOM to provide the 

clusters based on multi-dimensional measures of distances provided by adjusted 

and scaled values of multiple variables representing location and policing 

characteristics of wards. This is innovative and new, as is the use of two levels of 

clustering and a building block structure to the classification with domains, sub-

domains and divisions that are not strictly hierarchical, reflecting the fuzzy nature of 

the clustering process.   The transparency of the classification composition is further 

enhanced by the ability not only to classify the clusters into groups describing 

generalised characteristics, in common with many other geodemographic 
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classifications, but also to show how the groups are linked together through MST 

diagrams. The 3x3 SOM provides a classification of 9 or 10 groups depending on the 

need to accommodate outlier wards. The association wards within these groups that 

have in some cases over 100 wards are shown by a further 10x10 SOM clustering. 

This is non-hierarchical, meaning that all the wards in a 10x10 cluster may not be in 

the same 3x3 group. 

This detailed information of ward characteristics provided in spreadsheet form with 

the source data and other relevant ward based indicators provides a wealth of 

information regarding the interaction of location and policing to allow police 

performance to be analysed in context to enhance police management and public 

accountability. 

The purpose of the location and policing classification is to answer the research 

question:  

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 

The extent to which the use of the classification and the data in the spreadsheet 

answers this question is discussed in Chapter 8.  
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Chapter 8 Interpretation and Future Prospects 

8.1 Introduction 

This chapter continues the discussion in Chapter 7 by explaining the structure of the 

geo-policing classifications. An understanding of the structure leads to an 

understanding of how the geo-policing classifications answer the research question. 

 “How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 

The first half of the question: “How can police performance be assessed 

systematically and equitably at council ward level..........” is answered by the location 

and policing classification. How effectively it does so and how it can be improved in 

the future is discussed.  

The second half of the question:  “to aid police accountability, with the aim of 

increasing confidence in the police?” implies dissemination to the public of the 

information about police accountability that the location and policing classifications 

provide. How this could be released into the public domain in a way that increases 

confidence in the police is discussed.  

These discussions are set in the context of rapid changes in the environment of 

policing since the research for this thesis was begun. This chapter acknowledges 

those changes and attempts to anticipate future changes when making 

recommendations about measuring local police performance through multivariable, 

multidimensional analysis, clustering and classification. 
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The chapter discusses the information that the location and policing classification 

provides, how the police should use the information, how the public should be 

provided with this information and how the information can be improved in the future. 

An evaluation of the utility of the geo-policing classifications in answering the 

research question has also been undertaken. This has involved surveying members 

of the public, geography students, police officers and police analysts.  

8.2. Explanation of the Structure of the geo-policing classifications 

The structure of the classifications with two levels of clustering (3x3 and 10x10), 12 

different classifications and 97 variables (many more if raw and unused data are 

counted) provides a wealth of information to assess a ward’s policing characteristics 

and gain insights into police performance. Figure 7.1 is reproduced to show those 12 

classifications again. 

Figure 7.1 Classification structure (Source: author) 

Three different models of organising, analysing and presenting data have inspired 

the structure of the geo-policing classification presented in this thesis. They are: 

geodemographic classifications discussed in section 4.3.4, which provided the 

methodology of clustering and classification of variables; the Indices of Multiple 

Deprivation discussed in section 4.3.5 which provide the methodology of domains; 
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and the British Crime Survey, discussed in section 3.2.6 and 3.5 and which provided 

the methodology of dissemination in a spreadsheet to allow cross analysis of 

individual variables and groups of variables.  

The geo-policing classifications should be regarded as far broader than just 

geodemographics. It provides a complete framework to evaluate the characteristics 

of location that affects policing and police performance at the level of the smallest 

operational unit of policing, the council ward. The framework also can be used for 

these purposes at larger units of policing using appropriately aggregated data. The 

reason why the geo-policing classification is more comprehensive than 

geodemographics can be explained by use of an example.  

A typical user of commercial geodemographics is a national supermarket chain. 

Supermarkets use geodemographics to understand purchasing power and 

preferences of people living within the catchment area of each store. This is only one 

domain of data which could be called the people domain. The store collects 

additional information about the location of the store to calculate the catchment area 

of the store and likely customers who are not resident; this is another domain that 

could be called the environment domain. The store also collects data about what the 

store actually sells: the public’s retail demand domain. Finally, how the store 

responds to that public demand by making sure that each customer finds what s/he 

wants within the store and has a good shopping experience creates another domain: 

the retailing response domain. Analysis of performance of each store can then be 

carried out to provide context to the profitability of each store. Stores that are 

situated in similar locations can be systematically compared to allow like for like 

comparisons and fair evaluations of the performance of managers and staff at those 

stores. Analysis of the interaction domains and the individual variables within those 
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domains can identify the influence of those variables and where improvements can 

be made. 

This example shows the processes in the business of supermarket retailing which 

parallel processes of policing. The basic functions of retail and policing are obviously 

different, which means that in the geo-policing classifications the people and 

environment sub-domain classifications need to have a different focus to the 

equivalent domains in retailing in order to reflect the differing purposes of the two 

activities. In the case of the geo-policing classifications, the focus is on 

characteristics of people and the environment that affect the occurrence of crime and 

incidents and the capacity of the community to assist the police to deal with these 

crimes and incidents and help prevent them in the future. The policing domain, with 

the sub-domains of the public’s policing demand and policing response, has the 

same structure as the supermarket example given above. The variables that 

populate these sub-domains measure the core functions of policing in the same way 

that variables used in supermarket domains measure the core functions of retailing. 

Unlike retailing, policing does not have the performance measure of profit that is 

integral to retailing. It can be argued that profit in retailing in a free market is 

associated with customer satisfaction. It can also be argued that the parallel of 

customer satisfaction in policing is public confidence in the police. 

8.3 The information provided by the location and policing 

classification  

The information the location and policing classification provides is essentially very 

simple. It identifies London wards that are most similar to each other using variables 

that affect the policing of those wards. Analyzing the information by selecting 
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different aspects of the classification allows for posing of more specific questions, for 

instance, which other ward is most similar to another in its overall crime profile, has 

similar residential population characteristics affecting policing, or is policed most 

similarly. These questions involve the examination of the classification at the sub-

domain and division level using the 10x10 SOM grid classifications. More specific 

questions can also be asked that allow individual variables to be used either in their 

adjusted and naturalised form or in their raw state. For instance, in the 3x3 

classification of location where does one ward rank regarding violence against the 

person incidents compared to other wards in its cluster? The same question can 

then be asked using the more specific 10x10 cluster. Once this knowledge is gained 

regarding the characteristics of the ward, questions regarding why these differences 

are occurring become apparent. These questions lead to examination of variations in 

police performance between locations. For instance, why, if ward X is so similar to 

ward Y in most other aspects, are the response times so different?  

8.4 How police should use the information 

The police service in England and Wales has acknowledged that police performance 

should be evaluated in the context of the environment in which the policing takes 

place with Hall et al 200366 grouping most similar Basic Command Units (Boroughs 

in the MPS) in England and Wales and Home Office (2004) grouping most similar 

police forces in England and Wales.  

The methodology of the grouping of most similar forces is no longer available but it is 

known that Hall et al 2003 clustered Basic Command Units (Boroughs in MPS) in 

England and Wales using 18 variables: 1 Percentage of young males (16-24), 2 
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 This methodology developed into iQuanta see section 2.6. 
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Percentage of minority ethnic population,  3 Percentage of single adult households,  

4  Percentage of single parent households,  5  Percentage of student households,  6  

Percentage of residents living at a different address one year before the 1991 

Census,  7 Percentage of local authority housing, plus new town renters and housing 

associations, 8 Percentage of terraced housing, 9 Percentage of overcrowding, 10 

Population sparsely (sic),11 Population density, 12 Length of A, B and minor roads 

per head of population, 13 Percentage of daytime population (leisure and retail 

employment), 14 Percentage of young male claimants (of unemployment-related 

benefits), 15 Percentage of long-term claimants (of unemployment-related 

benefits),16 Index of homogeneity, 17 Motorway junctions per 1000 population, 18 

Population per square kilometre.  

These variables are the same or similar to the 43 variables used in the location 

domain in this thesis, see appendix K.  

The MPS acknowledges that the nature of Neighbourhood Policing is affected by the 

characteristics of the individual wards. There was a desire by the MPS to use 

commercially available geodemographic classifications to identify these differences 

to allow wards to be policed more effectively (Adams 2008). As discussed in section 

4.3.4, commercially available geodemographic classifications have fundamental 

weaknesses regarding policing because they only describe location by the people 

who live there. This weakness occurs because commercially available 

geodemographic classifications: 

 do not take into account the fact that crimes occur to victims by offenders 

who do not live in the location in which the crime takes place; 
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 do not explicitly take into account the characteristics of location that crime 

hotspot analysis and crime commission theories hold to be of critical 

importance to the occurrence of crime (see section 2.4.1); 

 are focused on the individual or household lifestyle that affects purchases not 

on factors that affects policing or other collectively consumed services; and  

 are not aggregated at the ward scale.  

Analysis in this research suggests that location based measures of deprivation may 

be a better method than geodemographic classifications to group wards regarding 

the differing policing environments they present (see sections 3.5.2 and 4.3.5). Table 

8.1 shows that there are generally weak correlations between Experian Mosaic 

Group Classifications and CAD crime incidence in London in 2009. 

 

Table 8.1 Correlations between MPS CAD incidents relating to crime incidents 
at ward level in London in 2009 and Experian Mosaic Groups (Source: Author 
based on MPS CAD data, LDS 2010 and Experian 200367)68 n = 624 
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 Experian 2003 data lists the number of households in each ward that have been assigned to each 
of the mosaic groups 
68

 Tpop refers to the total population that is resident and working population, Templ refers to working 
population and hh refers to households see section 7.3.2 
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Table 8.2 shows strong correlations at ward level of violence and antisocial 

behaviour CAD incidents in London in 2009 aggregated at ward level with the Index 

of Multiple Deprivation (IMD) and with the Income Deprivation Index Affecting 

Children (IDIAC). The other types of crime incidents show weaker correlations. The 

correlations with the Income Deprivation Affecting Old People (IDAOP) are generally 

weaker. These results suggest that even though deprivation coincides with crime 

and antisocial behaviour in wards, there are other factors that need to be taken into 

consideration. 

 

Table 8.2 Correlations between MPS CAD incidents relating to crime incidents 
at ward level in London in 2009 and deprivation measures at ward level 
(Source: Author based on MPS CAD data and LDS 2010)69 n = 624 

The location domain seeks to take those other factors into consideration by creating 

bespoke classifications. The location domain includes a geodemographic element 

focused on policing; this is the people sub-domain. The environment sub-domain 

seeks to measure the characteristics of the natural and built environment and the 

people who work in the ward or who otherwise visit it.  There is emphasis upon 
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 Tpop refers to the total population that is resident and working population, Templ refers to working 
population and hh refers to households see section 7.3.2 



 

297 
 

licensed premises and places of entertainment that are potential crime hotspots.  

The variables from these two sub-domains combine to form the location domain. 

This identifies wards that should be compared when analysing any aspect of 

neighbourhood policing in the MPS. This comparison can be carried out at various 

levels of detail using the different classifications at 3x3 SOM grid size and the 

clustering at 10x10 grid size. There are limitations to the inference that can be made 

from these data and classifications. This is discussed in section 8.5.1 below. 

This thesis argues that, at the local level of ward based neighbourhood policing, 

CAD incident data are a better measure of crime and disorder than the official police 

crime statistics. This CAD data appear to more accurately reflect the public’s 

perception of crime on which the fear of crime is based.  An inaccurate measure of 

crime and disorder has led to the Reassurance Gap in the past, see section 2.3.2. 

Since the identification of the Reassurance Gap, analysis of police performance has 

led to the conclusion that level of fear of crime is not the factor that determines 

confidence in the police; the determining factor is rather whether the police are 

dealing with those incivilities or signal events that cause an increased level of fear of 

crime, see section 2.3.5. To answer the final part of the research question (“with the 

aim of increasing confidence in the police”), the police should firstly demonstrate to 

the public that they have a detailed understanding of the crime and disorder problem 

within each ward. Secondly the police should demonstrate that they are addressing 

these problems efficiently, effectively and fairly. This is what the policing domain, 

exclusively based on CAD data, is designed to do with the two sub-domains of 

public’s policing demand and policing response. 

The two sub-domains of the policing domain and the desired outcome of increasing 

confidence in the police reflect three different approaches to police performance. The 



 

298 
 

first is reducing the public’s policing demand, which effectively is the current 

government’s performance target, see section 1.3. This target would judge police 

performance in Coldharbour ward in Lambeth as poor, see section 7.7.1. If on the 

other hand police performance is based on how quickly the police respond to calls 

from the public and how proactively they police a ward, then police performance in 

Coldharbour ward, based on the data in the policing response sub-domain, is likely 

to be considered good, see section 7.7.1. Thirdly the previous government’s over-

arching performance target of increasing confidence in the police cannot be 

measured directly by data from CAD: it has to be measured by public attitude 

surveys, see section 2.2. 

The policing classification is not designed to enable value judgements to be made 

about performance, although data within the classifications such as response time 

do suggest gradations of performance. The classification and its component parts 

are designed to identify variations in police performance through the method of 

comparison, as discussed in section 8.2 above. These variations should be 

compared with information about variations in level of confidence in the police 

between wards, collected, as mentioned, through regular public attitude surveys.  

The policing domain classifications have weaknesses that stem from the 

incompleteness of the data, the quality of the location information and the 

categorisation of types of incidents within the data, and the way in which the data 

have been transformed to attempt to reduce the affect of different population sizes 

between wards and weaknesses in cluster methodology. This is discussed in more 

detail in section 8.6.3. 
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8.5 How the public should be provided with this information 

All the data in the location domain have been taken from data sources that are freely 

available to the public already, with the exception of the commercial premises 

information.  The latter are aggregated data at ward level and contain no sensitive or 

personal information, and originate from local authorities and therefore would be 

disclosed if a freedom of information request were made, meaning that making them 

freely available to the public should present no problems. The data in the policing 

domain all originate from the CAD system and likewise are aggregated to ward 

scale, and contain no sensitive or personal information, therefore presenting no 

problems of accessibility by the public. It is therefore recommended that the 

complete spreadsheet of raw adjusted and naturalised data along with the geo-

policing classification data is placed in the public domain. 

The data in the spreadsheet are designed for the use of academics and police 

analysts, not the general public. The relevant information about most similar wards 

could be integrated into the MPS crime map: www.maps.met.police.uk . Figure 8.1 

shows Coldharbour ward on the MPS website, and includes all violence against the 

person crime in July 2012. The compare bubble has been selected. The only 

comparison that is provided is with Lambeth Borough as a whole using resident 

population as a crime rate denominator. 

http://www.maps.met.police.uk/
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Figure 8.1 MPS crime map for the public highlighting Coldharbour ward 
(Source: www.maps.met.police.uk) 

A recent addition to the functionality of the map allows a ward to be compared with 

other wards within the same borough under various crime categories and the 

category of antisocial behaviour. This is shown in figure 8.2  

http://www.maps.met.police.uk/
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Figure 8.2 MPS crime map for the public highlighting Lambeth Borough 
(Source: www.maps.met.police.uk) 

The same functionality and geo-visualisation can be used to highlight wards 

throughout London that are similar to each other (9 or 10 clusters) and most similar 

(100 or 101) in the location domain and sub-domains. Variations between wards 

(based on crime categories and antisocial behaviour) could then be displayed using 

the colour coding shown in figure 8.2. The policing domain and sub-domains could 

be integrated in a similar way. 

A more radical suggestion based on arguments in this thesis is that the MPS should 

publish maps for the public using CAD incident data as an alternative to the official 

police recorded crime data currently used on www.maps.met.police.uk. The 

location accuracy of the CAD system currently allows data to be aggregated at ward 

scale so this could feasibly be incorporated into the current mapping system. 

http://www.maps.met.police.uk/
http://www.maps.met.police.uk/
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8.6 How the information could be improved in the future 

8.6.1 The location domain 

There are many features of location that have an influence on the crime/incident 

commission process that are not fully included as variables in the environment sub-

domain of the location domain. These include hospital accident and emergency 

units, psychiatric units, major railway termini, shopping centres, markets, sporting 

venues and schools. Equally, features such as police stations may reduce 

crime/incidents. The decision not to include such features is mainly a problem of 

methodology. A considerable amount of time has been spent within the research for 

this thesis to map these types of features and include them in the SOM clustering 

process but because the features are only present in a small number of wards they 

have too strong an influence on the clustering process. For instance, clusters would 

be formed of all wards with hospital accident and emergency in them, and another 

cluster with all 24 hour police stations. This means that if two wards cluster together 

as being very similar in the environment domain but are very different in the CAD 

crime division, the possibility of a significant feature within one of the wards has not 

been sufficiently taken into consideration by proxy measures70 within the 

environment clustering process. This possibility therefore needs to be investigated 

and discounted before inferences about police performance are valid. It may be 

possible to weight variables, identify valid proxy variables or change the clustering 

process to overcome these difficulties in the future. 

The most important variable missing from the people sub–domain is a more specific 

measure regarding likely offender than the general measure of 15-34 year olds in the 

                                            
70

 An example of a proxy measure for a market is a high number of licensed premises as they are 
likely to co-locate. 
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population. This could be achieved by obtaining statistics from the Police National 

Computer regarding the home addresses of people who have a criminal record.  

8.6.2 The policing domain  

The policing domain as described in this thesis is at the proof of concept stage of 

development. This is because the 2009 data on which is it is based has been 

superseded by a new categorisation of incidents, see section 5.4.4. 

In section 5.6.7 it was recommended that all incidents of a crime and disorder nature 

currently dealt with by local authorities should be first recorded on the CAD system 

before being allocated to local authority personnel for action. This is to ensure that 

multiple calls of a similar nature to the same location are identified but this has the 

added benefit of making the CAD incident record more complete and therefore more 

useful for the policing domain.  

The new MPS Commissioner Bernard Hogan-Howe has introduced the concept of 

total policing which is the philosophy behind the approach to total overhauling of the 

MPS’s information systems.  Figure 8.3 presents a detail of a slide taken from the 

Operational Policing Futures presentation for suppliers on 3rd July 2012 (MPS 

2012e). The red circle sums up the design requirement for the MPS operational 

information systems. It is based on mobile computer technology, iPhone and iPad 

type interfaces supported by one huge interconnected database that ensures single 

entry of information and multiple uses of that data. This would have the implication 

that, for instance, the CRIS and CAD systems will be replaced. An incident record 

will be developed on the database in the way that is most efficient for policing rather 

than in the way that is most efficient for the information system (as previously).  This 
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means the policing domain can be populated with a complete set of incidents and 

crime allegations that have locations.  

 

Figure 8.3 Detail of a slide taken from the Operational Policing Futures 
presentation for suppliers on 3rd July 2012 (Source MPS 2012e). 

The handheld mobile computer will have a GPS device and therefore record not only 

all the policing action the police officer is undertaking but also the location and the 

time of those actions. This will provide far more detailed and sophisticated 

information about both response and neighbourhood officers’ patrolling activities 

which can then provide variables for the policing domain. This data will allow 

analysis to be carried on smaller scales than wards allowing the influence of 

individual features such as public houses and their policing to be determined. The 

real time nature of the data presents the option of creating a real time analysis 

systems based on the framework presented in this thesis. 
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8.6.3. Population data 

The problems surrounding transforming variables by dividing by population to 

attempt to compare wards of different population sizes have been discussed, see 

section 7.3.2. In the research for this thesis the assessment of dynamic changes in 

population in London was investigated using mobile phone data. This was based on 

the fact that all mobile phones when switched on produce a signal that is 

automatically tracked by the telephone company so that if a call is made the location 

can immediately be found and the call directed to the right place. There was no will 

within the telecommunications industry to provide such information free of charge but 

this may be a data source that becomes available in the future.  

8.7 Evaluation 

8.7.1 General Public 

The evaluation of the geo-policing classification was conducted under the restriction 

that the MPS would not allow the geo-policing data and classifications into the public 

domain (Adams 2013). This meant the initial evaluation of the dissemination of the 

classifications and data as outlined in section 8.5 involved questions regarding the 

purpose of the geo-policing classifications and the nature of the data.  

A questionnaire of ten questions was compiled using Survey Monkey and circulated 

to students, both undergraduate and post graduate who were enrolled on a 

Geography module at Kingston University where the author is a lecturer: 99 replies 

were received. To balance this mostly young adult age group the same 

questionnaire was circulated to adults of 40 years old and older who are contacts of 

the author: 51 replies were received. The results show a consistency in responses of 
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two sample sets to the questions; especially the important questions of 7 and 10. 

The questions and the results in actual and percentage terms are presented. The 

challenge was to word the questions in a way and order that were understandable to 

people who were not familiar with the subject matter. The questions are in the form 

of statements which can have a response of disagreement or agreement. The 

questions may appear leading but they invited disagreement as much as agreement. 

The order and logic of the questions follow arguments of this thesis. The questions 

and results are shown in Table 8.3. 
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Table 8.3 The result of the survey of Kingston Geography module students and 
Adults aged 40 years old or more (Source: author) 

 

No claim of a statistically valid survey is being made because the sample population 

does not necessarily represent the full population in London or the UK but if it did the 

margin for error is just less than ±7% at a question response result of 75% assuming 

95% confidence level using the 15071 sample size for a total population of between 

10 and 100 million – see section 3.5.2 where these types of calculations have 

already been discussed. 

                                            
71

 ± 8.5% for a 99 sample size, ± 12% for a 51 sample size 
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There is general agreement that police should be accountable at a local level, that 

police incident data used in a comparative fashion does make police accountable, 

that knowledge of police priorities and good performance does lead to the public 

having more confidence in the police and that good communication about police 

performance leads to increased community engagement. 

8.7.2 MPS Neighbourhood Officers and Analysts 

The questionnaire was adapted for Neighbourhood officers and circulated to officers 

at Harrow and Ealing Boroughs. 24 officers replied mainly from Harrow borough.  

 

 

Table 8.4a The result of the survey of Neighbourhood police officers (Source 
author) 
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Questions one and two shown in Table 8.4a are the same as Questions one and two 

in the questionnaire given to members of the public. The results produced by the two 

different surveys are similar. They show that the majority in the police and in the 

public think police should be accountable at a local level and that police are more 

accountable if their performance is understood. 

 

 

Table 8.4b The result of the survey of Neighbourhood police officers (Source 
author) 

Questions 3 and 4 address the issue of how police performance should be 

measured. From the answers it is apparent that police recorded crime is seen as a 

poor measure of police performance but on balance it is better than police incident or 

CAD data. This latter opinion is in direct disagreement with the findings of this thesis. 
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This opinion is shared by Harrow Borough Commander and Chief Inspector in 

charge of Ealing Borough Neighbourhood Policing. 
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Table 8.4c The result of the survey of Neighbourhood police officers (Source 
author) 

The answers given to questions 5, 6 and 10 can be interpreted as showing an 

underlying majority opinion that CAD data is not a good measure of police 

performance. 
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Table 8.4d The result of the survey of Neighbourhood police officers (Source 
author) 

Despite this lack of confidence in CAD data there appears to be a general support 

for the objectives of the geo-policing classifications. 

The survey included the question “I would like to know which neighbourhood in 

London is most like the neighbourhood I work in. (This has been scientifically 

calculated as part of PhD research in collaboration with the Metropolitan Police 

Service): yes or no?” Eleven officers supplied details of themselves and the ward 

they work in and the author supplied details of the 10x10 cluster membership and 

3x3 cluster description which included their ward using the overall classification and 
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the two domains of location and policing. This reply included a questionnaire asking 

how accurate the officer thought the clusters were. Three replies were received. The 

officers appeared to have difficulty knowing whether their ward was similar to other 

wards it was clustered with. Regarding the cluster description there was either 

agreement or neither agreement or disagreement. There was one case of 

disagreement but the officer explained that this was because of a large public school 

that dominated his ward that made the people domain description inaccurate.  

The Ealing Chief Inspector wanted to know more about all his wards. The author has 

offered to explain the details of all the wards in person as this was difficult to explain 

without reference to the spreadsheet. He has yet to follow-up on this offer. 

The third group of people who are important to the evaluation of the geo-policing 

classification are the Metropolitan Police Service analysts who specialised in Safer 

Neighbourhood analysis. At the time of the evaluation the central Safer 

Neighbourhoods Team had been disbanded with no replacement as part of a larger 

reorganisation of MPS due to significant MPS budget cuts. This made surveying 

analysts difficult but 8 replies were received. The results of the survey are shown in 

Table 8.5. 
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Table 8.5 The result of the survey of MPS analysts (Source author) 

The small sample of analysts means that any inconsistency with the other surveys 

should be treated with caution. In broad terms the answers of the analysts and the 
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neighbourhood officers are consistent with each other. Both sets of MPS staff 

express an opinion, on balance, that neither official crime statistics nor police 

incident data (CAD) provide a good basis for measuring police performance. At least 

half of those questioned did concede, however, that CAD data could be useful for 

comparative purposes. The concept of trying to measure similar wards for equitable 

comparison purposes appears to be accepted as sensible by both analysts and 

police officers. 

Four of the analysts replied they wanted to know more about the geo-policing 

classifications but none have yet responded to an offer of a visit for the author to 

personally explain the classifications using the prepared spreadsheet. 

8.7.3 Geodemographic Students evaluation of the geo-policing 

classifications 

The last part of the evaluation involved giving a two hour lecture on the creation and 

composition of the geo-policing classifications and spreadsheet to second and third 

year undergraduate students at Kingston University as part of their module regarding 

geodemographics72. This lecture included familiarising the students with the two 

Internet crime mapping websites for the public that used MPS data: the Home Office 

website police.uk and the MPS website maps.met.police.uk. No value judgements 

were expressed about whether these sites made police accountable at ward a local 

level. The students were provided with a copy of the spreadsheets containing all the 

data used to create the classifications to study for a week at their leisure. The 

following week a survey was carried out regarding the geo-policing classifications. 

Table 8.6a shows the results of the key questions about the degree with which the 

                                            
72

 The author is the module leader. 
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two mapping websites and the geo-policing classification make police accountable at 

a local level. It can be seen that the aggregate perception amongst the student was 

that the three methods provided a similar level of police accountability with a small 

bias towards the geo-policing classification providing more accountability.  

 

 

 

Table 8.6a The result of the survey of Kingston University Geodemographic 
module students (Source author) 
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Questions were asked about the level of understanding of the three systems. Given 

the fact that the module was geodemographics and not crime mapping there was 

detailed explanation of the geo-policing classifications but only an overview of the 

two crime mapping websites. The results shown in Table 8.6b suggest the geo-

policing classifications present more of a challenge to understand than the mapping 

website. 

 

 



 

322 
 

 

Table 8.6b The result of the survey of Kingston University Geodemographic 
module students (Source author) 

 

The responses to questions number 11, 12 and 13 show that the functionality of the 

geo-policing classifications is generally good. There was general agreement that 

geo-policing type information should be made available to the public. One person 

disagreed; from reading other responses the most likely explanation was he/she 

thought the geo-policing classification too difficult for the public to understand. The 

questions and results are shown in Table 8.6c 
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Table 8.6c The result of the survey of Kingston University Geodemographic 
module students (Source author) 
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Questions 1, 2 and 3 dealt with the level of knowledge the respondents had about 

using Microsoft Excel  and geo-demographics and  whether they had attended the 

geo-policing lecture. There was no significant cross tabulation with other answers in 

the survey. Questions 5 and 6 were the questions about whether police 

accountability at a local level and whether understanding police performance made 

police more accountable that were in the other surveys. These questions were 

answered in a similar way to those other surveys. These questions and results are 

shown in Table 8.6d. 
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Table 8.6d The result of the survey of Kingston University Geodemographic 
module students (Source author) 

The case history using the example of Coldharbour Ward in the London Borough of 

Lambeth outlined in section 7.7 forms and important part of this evaluation as it 

shows that a more nuanced impression of police performance can be obtained using 

the geo-policing classification and the associated data. 
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8.7.4 Discussion 

An analysis of the survey questions of the general public shows there is general 

agreement that local police should be accountable to local people and that 

accountability is linked to an understanding by local people of the performance of 

local police. The survey showed a general agreement that increased confidence in 

the police is linked to police performance in the sense of understanding and dealing 

with local problems fairly and professionally. This gels with the procedural justice and 

legitimacy literature discussed in this thesis; see section 2.3.5. The survey 

conclusion is that the successful communication of police performance can lead to 

positive public engagement with police. The survey reflect that police performance 

should be understood in the context of comparing wards with similar policing 

problems, and that a method to do this was by examining the type of policing 

incidents and the way police dealt with them. 

These observations are consistent with the geo-policing classifications and data 

being a means to answer the thesis’ research question: 

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 

Now we come to the detail which reveals the simple logic of the above discussion 

may not be as simple in the implementation of geo-policing classification as an aid 

for the police and the public to assess police performance. This argument revolves 

around knowledge, perception, uncertainty and complexity. 

Geo-policing classifications are complex and not easily understood even by 

University students doing a degree in Geography. A knowledge of non-intuitive multi-
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variable, multiple-dimensional clustering processes need to form part of 

understanding of a classification process that is inherently uncertain but one where 

the degree of uncertainty can be understood by tools that allows the multiple 

dimensional nature of the combined variables to be viewed at different scales. This 

takes specialist knowledge as does the understanding of the variables that are used 

in the classifications, especially those relating to police incident data.  

The police incident data CAD is not valued in the police as data that can be used as 

measures of police performance as the survey of MPS neighbourhood officers and 

analyst shows. This perception needs to be changed if the police are to trust geo-

policing classification to accurately measure comparative police performance: thus 

the detailed analysis of the utility of CAD data within this thesis. 

The perception of police accountability by the geodemographics students through 

crime maps is revealing. The aggregate perception is that the MPS and Home Office 

crime maps make the police accountable. This perception is useful to the police and 

politicians even though this thesis clearly shows that this is untrue. As long as this 

continues there is no real need for geo-policing classifications but if the police, 

politicians and the public are interested in effective local understanding of police 

performance then geo-policing classifications are the answer. The Coldharbour ward 

case history and the functionality of the geo-policing spreadsheet evaluated by the 

geodemographic students shows that they can be used to answer the research 

question: 

“How can police performance be assessed systematically and equitably at council 

ward level to aid police accountability, with the aim of increasing public confidence in 

the police?” 
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8.7.5. Crime or Police Incident Data or both? 

This thesis has highlighted the deficiencies of official crime statistics when analysed 

and used at a local level – see Chapter 3. In contrast it has championed the utility of 

police incident data mainly because it is a misunderstood and therefore under used 

data source by police, politicians, public and academics. One of the primary reasons 

for this is that unlike the official crime statistics (and the local maps based on them) 

are now in the public domain but police incident data are in the main the sole 

preserve of the police. Unexplained antisocial behaviour data are displayed on crime 

maps for the public but the myriad of other types of police incident data outline in the 

CAD analysis matrix (see section 5.4.3) is not in the public domain. 

CAD data and police incident data in general is a flawed and incomplete dataset. 

This is acknowledged throughout the thesis especially in Chapter 5 regarding 

incompleteness and in Chapter 6 regarding lack of location accuracy. The fact that 

the categorisation of incidents is not rigorous compared the meticulous classification 

of crime in the official crime statistics is argued, within the thesis to be a strength but 

it can also be regarded as a weakness because allegations that trends are due to 

evolving and changing categorisation practices cannot be easily disproved. One of 

the main advantages police incident data has over police recorded crime data is the 

fact that it is not currently being used for police performance purposes (other than 

response times) and therefore an un-tampered dataset in contrast to the crime data. 

Once it is known to be the source of police performance measures there is a danger 

recording practices by police will also change. 

In Chapters 6 and 7 considerably analysis effort was taken up proving that crime 

incidents recorded on the police incident database CAD were when analysed in large 
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quantities (at least a year worth of data) had the same spatial and temporal 

characteristics large quantities of crime data over the same period. This leads to the 

obvious question of why not use crime data instead of crime instead of crime incident 

data.  

The advantage of using crime data in the classifications is that officially recognised 

statistics are being used. Also, certainly as far as burglary dwelling crimes are 

concerned, the location data appears to be precise and accurate. This would then 

allow for more precise scales of geography to be used than the minimum size of 

council ward permitted by the lack of accuracy of CAD data. The consistent 

argument throughout the thesis is that the police incident or CAD crime categories 

are easier for the public to understand than the police recorded crime categories 

which give Cad data an advantage in crime mapping and geo-policing classification. 

Secondly, even if all crime data is accurately and precisely located (which it is often 

not due to imprecise knowledge of the victim or the locating of crimes to the nearest 

postcode) the scale at which any geo-classification can be calculated is at the scale 

of the most imprecise variable. In the case of the geo-policing classifications in this 

thesis it was essential to include police incident data to provide information about 

public demand regarding anti-social behaviour and the general policing response to 

police data. Therefore the possible greater precision of crime data became 

irrelevant. 

Once it was calculated that the crime and crime incident data cluster almost 

identically at ward scale it became obvious the only the crime incident data was 

necessary for the geo-policing classification. If there had been marked discrepancies 

between the two there would have been a case of just having the crime data or 

having both sets of data. As it turned out a simple system using just one database 
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source could be devised for the policing domain. This provides consistency 

throughout the whole domain. 

8.8 Conclusion 

This chapter draws attention to the strengths and weaknesses in the geo-policing 

classifications in answering the research question. 

The strengths can be summarised thus: The comprehensive and detailed structure 

of the geo-policing classification allows for a systematic comparison of wards using 

various criteria that are relevant to policing as well as knowledge of similarities and 

differences between wards. Using the methodology of geo-policing classifications, 

police performance can be effectively assessed by the criteria of the rate and nature 

of incidents in each ward and by the prompt reactive and diligent proactive nature of 

police activity. Lastly, use can be made of the police attitude surveys to investigate 

whether different patterns of police activity correlate to different levels of public 

confidence in the police.  This has not been done in this research because the data 

were not made available by the MPS. 

The weaknesses of the geo-poling classification outlined in this thesis are: the 

methodology used to create the classifications and their structure is complex and not 

easily understood by the general public; important characteristics of location that 

affect policing and the occurrence of crime/incidents may be absent from the location 

domain; aspects of police activity that affect public confidence in the police are likely 

to be absent from the policing domain; and inaccurate measures of population used 

to transform data may diminish the effectiveness of making equitable comparisons 

between wards. 
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The chapter has also discussed future development and suggests that geo-policing 

classifications could obtain variables from a single database that details every aspect 

of the activities of response and neighbourhood officers. This allows a more 

comprehensive understanding of police performance, aiding accountability to the 

public, improved police performance and increased public confidence in the police. 

The evaluation provided further evidence of the weaknesses of the geo-policing 

classification but did show that the theoretical links between public perception of 

police performance and increased confidence in the police are valid. 
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Chapter 9 Conclusion 

The research in this thesis started by looking at police generated crime maps for the 

public and considering their motivation and purpose. They are published as a result 

of initiatives by politicians to make police more accountable to the public at a local 

level. Policing at the local neighbourhood council ward level in London was 

strengthened to reassure the public after the identification of the Reassurance Gap 

in 2001. This gap became apparent because official crime statistics recorded that 

crime was falling but the public perception was that it was not. This mismatch of 

public perception and what the police and politicians believe to be the case is at the 

core of the thesis because it is argued that it can lead to reduced confidence in the 

police and the rule of law. 

Given this intensely researched and well documented history it seemed perverse 

that crime maps for the public should be based on the very same police recorded 

crime statistics that caused the Reassurance Gap in the first place. This led to study 

of the links between the public’s perception of crime, fear of crime and confidence in 

the police. The parallel factor in the Reassurance Gap, official crime statistics, was 

also studied. This led to the conclusion that police recorded crime by its nature is 

only a partial measure of total crime, that its categorisation is complex and that 

recorded crime figures (especially regarding violent crime) can be misleading to the 

public. The British Crime Survey was also studied as it forms part of the official crime 

statistics and it is designed to measure both crimes that were reported to the police 

and those that were not. This provides information about crime trends that are 

independent of police recorded crime. This information is vital in assessing whether 

changes in police recorded crime are the result of changes in recording practices or 

whether there have been actual changes in the level of crime. The statistical analysis 
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of the British Crime Survey is significant because it shows that its findings are not 

robust at council ward level of geography. This means that local crime maps for the 

public based on police recorded crime cannot achieve their primary purpose of 

making the police more accountable to the public for their performance. The 

weakness in solely using police recorded crime data for local crime mapping was 

further highlighted by the review of academic literature which suggested that the 

public’s perception of crime and thus fear of crime is not only affected by crime itself 

but also by the prevalence of low level disorders and antisocial behaviour that was 

not being tackled by the community or the police. 

The main aim of the Reassurance Policing Program that was introduced to address 

the Reassurance Gap was to reduce the public’s fear of crime. However, analysis of 

fear of crime carried out in this thesis and others since suggests that a rational level 

of fear of crime based on the risk and consequence of victimisation is of benefit to 

individuals and communities to motivate sensible crime prevention actions. The 

evaluation of the Reassurance Policing Program found that the level of fear of crime 

and confidence in the police by the public is not linked. The factor that does cause 

increased confidence in the police is policing that demonstrates to the public that 

they have an understanding of local policing problems and that they are tackling it 

efficiently, effectively and fairly. This finding gelled with procedural justice literature 

and emphasis shifted away from reassurance policing to neighbourhood policing.  

The conclusion of this initial exploratory research was that neighbourhood policing 

needed to be supported by police being able to demonstrate that they understood 

the policing problem faced by local communities and then publishing information that 

accurately reflected this. Equally importantly, the police needed to demonstrate that 

they were dealing with these problems efficiently, effectively and fairly. Police 
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information systems and local authority crime and disorder databases were 

examined to find data that could be used in this regard. The conclusion was that the 

police incident information system, Computer Aided Dispatch (CAD) provided the 

best data. A CAD analysis matrix was devised. The attributes of CAD data were 

analysed as regards to comprehensiveness, precision and accuracy and found to be 

sufficient for inference to be made at ward level. 

Theories regarding the crime commission process and crime hotspot analysis 

developed by environmental criminologists emphasise the importance of 

characteristics of locations and the people who frequent them, and how these 

characteristics affect the occurrence of crime. Other factors that cause the nature of 

policing to differ at different locations have also been studied in this thesis. This has 

proved the intuitive point that not all locations are the same for policing therefore 

police performance should be compared between wards that present similar policing 

challenges. 

The science of numerical taxonomy with the example of geodemographic 

classifications was used to systematically identify wards that were similar in the 

nature of different environments and people who live in or frequent them, using 

multiple variables that affect the crime/incident commission process and the 

challenges of policing. A domain structure was devised inspired by the Indices of 

Multiple Deprivation to allow the locus of police activities to be analysed in the 

context of the public’s demand for policing and the policing response to that demand. 

A spreadsheet has been created, inspired by the British Crime Survey spreadsheets, 

to allow cross analysis of the classifications and the individual variables that are 

used to compile those classifications. 
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Ways of disseminating the information to the public to make the police more 

transparent and accountable to the public with the aim of increasing public 

confidence in the police have also been discussed. 

In this journey of research two important findings have been made. The first is 

regarding geodemographics and policing. Geodemographics is focused on people at 

locations where they live; policing is focussed on locations and the people who 

frequent them. This subtle difference is important. Geodemographics is directly 

relevant to branches of police related social science where people are the focus, 

such as criminology and victimology. Geodemographics needs to be augmented by 

data about the location if it is to be used for the science of policing and crime 

science. In fact, where performance and accountability are the desired outcomes, 

geodemographics and location based variables and classifications only provide 

context to allow similar locations to be compared. The assessment of performance 

for accountability requires variables that accurately measure policing. These 

measures have hitherto been based on official crime statistics. The second finding of 

this thesis is that the police incident data set provides far more comprehensive 

information of the dynamics of the policing interactions between police and the public 

than official crime statistics. The domain structure of the classifications created by 

the research in this thesis provides a methodology by which police performance can 

be assessed. This framework that creates a complete system for analysis of 

response and neighbourhood policing has been labelled geo-policing by this thesis. 

The proposed amalgamation of all Metropolitan Police Service policing functions into 

a single database thus removing the distinctions of data on the MPS crime database 

CRIS and the police incident information system CAD is discussed in this thesis. The 

use of hand held devices transmitting GPS location signals of all police interactions 
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means that the assessment of policing and crime and disorder can be far more 

precise and accurate in regards to location and more comprehensive. The last of 

these considerations will be even more the case if the local authority crime and 

disorder data are added to the single police database. 

Another aspect of police incident data that became apparent during the course of 

carrying out the research is that the data’s temporal and spatial attributes provide 

information about human activity that has implications far broader than policing. The 

data can therefore be used in other datasets, the most obvious of which is the 

Indices of Multiple Deprivation, making the Crime Index more comprehensive to 

include disorder and anti-social behaviour. The affect of policing on house prices, 

education, health and employment for instance can then be investigated. 

This thesis is about policing incidents that happen at locations. The way to view 

information in geo-policing classifications, in common with many crime maps for the 

public, is to choose a ward and compare other wards with that ward using a 

multitude of different location and policing criteria. The spreadsheet on the disc 

accompanying this thesis allows such a view to be taken. 
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Appendices 



Appendix A Possible variables from the Ward Profiles 2010 dataset, those selected, the reason why and the classification 
they were used in. (Source: author using data from the London Data Store 2010) 
 

a 
 

Category Variables Selected Reason Classification 

Population 2009 

Persons No 
Allows Total Ward Pop. 

To be assessed 
Working and Leisure 

Males No 
15-34 most important 

age group 
None Females No 

0 to 14 No 

15 to 34 Yes 
age group of most 

offenders and victims 
People Sub-domain 

35 to 54 No 
15-34 most important 

age group 
None 55 to 74 No 

75+ No 

Population density (persons per km2) Yes Descriptive of housing Living Environment 

Household composition 
(2001) 

All Households No 

Same data as below None 

Couple household with dependent children No 

Couple household without dependent children No 

Lone parent household No 

One person household No 

Other multi person household No 

% Couple household with dependent children Yes 

descriptive of type of 
people living in ward 

People Sub-domain % Couple household without dependent children Yes 

% Lone parent household Yes 

% One person household Yes 

% Other multi person household Yes 

Religion (2001) 

% Christian No 
Used raw data from 

2001 National Census 
None % Buddhist No 

% Hindu No 
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they were used in. (Source: author using data from the London Data Store 2010) 
 

b 
 

% Jewish No 

% Muslim No 

% Sikh No 

% Other religions No 

% No religion No 

% Religion not stated No 

Ethnic Group (2001) 

% White No 

% Mixed No 

% Asian or Asian British No 

% Black or Black British No 

% Chinese/Other No 

% White British No 

% White Irish No 

% Other White No 

% Mixed White and Black Caribbean No 

% Mixed White and Black African No 

% Mixed White and Asian No 

% Other Mixed No 

% Indian No 

% Pakistani No 

% Bangladeshi No 

% Other Asian No 

% Black Caribbean No 

% Black African No 

% Other Black No 

% Chinese No 

% Other Ethnic Group No 

2008 General Fertility Rate No Not relevant None 
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c 
 

Deaths per 1,000 population No 

Life Expectancy (2003-7) 
Male life expectancy Yes 

Indication of quality of 
life 

People Sub-domain 

Female life expectancy No 
Co-varies with Male life 

expectancy 
None 

Dwellings and Council 
tax (2008) 

Dwelling Stock by Council Tax Band; Total Yes 

Descriptive of type the 
housing 

Living Environment 

% dwellings in council tax bands A or B Yes 

% dwellings in council tax bands C, D or E Yes 

% dwellings in council tax bands F, G or H Yes 

Benefits - Working-age 
client group Nov 2009 

Rate of DWP working-age benefit claimants No 

Co-varies with 
Deprivation 

None 

Male rate of DWP working-age benefit claimants No 

Female rate of DWP working-age benefit claimants No 

Rate of working-age out of work benefit claimants No 

Rate of DWP benefit claimants aged under 25 No 

Number of DWP working-age benefit claimants No 

Jobseekers Allowance 
April 2009 

Rate of JSA Claimants No 

Rate of male JSA Claimants No 

Rate of female JSA Claimants No 

Rate of JSA Claimants aged 16-24 No 

Number of persons claiming JSA No 

Crime rates April 2009 

Total crime rate No 
Crime figures obtained 

direct from MPS 
None Violence Against The Person rate No 

Sexual Offences rate No 
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d 
 

Robbery rate No 

Burglary rate No 

Theft And Handling rate No 

Fraud Or Forgery rate No 

Criminal Damage rate No 

Drugs rate No 

Other Notifiable Offences rate No 

Land Use (2005) 

Area of Admin Geography (Hectares) No Not Relevant None 

% Domestic Buildings Yes 

Descriptive of 
Environment 

Living Environment 
Division of 

Environment Sub 
Domain 

% Domestic Gardens Yes 

% Non Domestic Buildings Yes 

% Road Yes 

% Rail Yes 

% Path Yes 

% Greenspace Yes 

% Water Yes 

% Other Land Uses Yes 

Indices of Deprivation 
(2007) 

Extent No 

Duplication None 

Rank of extent (within London) No 

Income Scale No 

Rank of income scale (within London) No 

Employment Scale No 

Rank of employment scale (within London) No 

Average Score No 

Rank of average score (within London) No 

Average Rank No 

Rank of average rank (within London) No 
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e 
 

Income of Deprivation Affecting Children (IDACI ) Yes 
A Measure of 
Deprivation 

Living Environment 

Rank of IDACI (within London) No Duplication None 

Income of Deprivation Affecting Old People Index 
(IDAOPI) Yes 

A Measure of 
Deprivation 

Living Environment 

Rank of IDAOPI (within London) No 

Duplication None 

Number of SOAs in ward No 

% of LSOAs in worst 5% nationally No 

% of LSOAs in worst 10% nationally No 

% of LSOAs in worst 20% nationally No 

% of LSOAs in worst 50% nationally No 

Annual Business Inquiry 
(numbers) 2008 

Total employees Yes 

Allows Total Ward Pop. 
To be assessed 

Living Environment & 
Work and Leisure 

Male employees No 

Duplication None 
Female employees No 

Full-time Employees No 

Part-time Employees No 

Employees working in Agriculture and fishing (SIC 
A,B) No 

Small Numbers None 
Employees working in Energy and water (SIC C,E) No 

Employees working in Manufacturing (SIC D) No 

Employees working in Construction (SIC F) Yes 

Descriptive of working 
population 

Living Environment & 
Work and Leisure 

Division of 
Environment Sub 

Domain 

Employees working in Distribution, hotels and 
restaurants (SIC G,H) Yes 

Employees working in Transport and 
communications (SIC I) Yes 

Employees working in Banking, finance and 
insurance, etc (SIC J,K) Yes 
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f 
 

Employees working in Public administration 
education & health (SIC L,M,N) Yes 

Employees working in Other services (SIC O,P,Q) Yes 

Annual Business Inquiry 
(rates/percentages) 2008 

Employees per head of resident population No 

Duplication None 

% Male employees No 

% Female employees No 

% Full-time Employees No 

% Part-time Employees No 

% Employees working in Agriculture and fishing (SIC 
A,B) No 

% Employees working in Energy and water (SIC 
C,E) No 

% Employees working in Manufacturing (SIC D) No 

% Employees working in Construction (SIC F) No 

% Employees working in Distribution, hotels and 
restaurants (SIC G,H) No 

% Employees working in Transport and 
communications (SIC I) No 

% Employees working in Banking, finance and 
insurance, etc (SIC J,K) No 

% Employees working in Public administration 
education & health (SIC L,M,N) No 

% Employees working in Other services (SIC O,P,Q) No 



Appendix B Correlation Matrices of Different classes of CAD incidents to show similarities and differences in characteristics 

see section 6.3.3 (Source: Author’s calculations from MPS 2009 CAD data)  Date n=365: Hour & weekday n=168: Ward n=624 

 

 

 

 



Appendix C  K-means clustering of the People sub-domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software 
(Massini 2007)) 
 

 



Appendix D  SOM clustering of People sub-domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 
2007)) 
 

 



Appendix E  SOM clustering of Living division radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 2007)) 

 



Appendix F SOM clustering of Work and Leisure division radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software 
(Massini 2007)) 
 

 



Appendix G SOM clustering of Environment sub-domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software 
(Massini 2007)) 

 



Appendix H SOM clustering of Location Domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 
2007)) 

 



Appendix I SOM clustering of Policing Response Sub-domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software 
(Massini 2007)) 

 



Appendix J SOM clustering of Policing Domain radar graphs and classification descriptions (Source: Author using MPS CAD data and Semeion Research Centre software (Massini 2007)) 

 



Appendix K Correlation Matrix of the Location and Policing Classification (Source: Author) 
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