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Abstract

The global economic shift into the knowledge economy in the 1970s had a profound effect on 

settlement structure in England and Wales. The physical changes brought on by the disman-

tling of  the rigid manufacturing sector were compounded by an important socio-economic 

shift. The knowledge worker became a centrepiece of  the post-industrial economy. The im-

portance of  specialised knowledge within the post-industrial firm brought these highly skilled 

workers on par with senior management resulting in a transformative effect on their choices 

of  employment and housing. These changes are the centrepiece of  contemporary economic, 

social and geographic research. However studies spanning these three theoretical spheres 

have been limited. This has deprived us of  crucial theoretical links that would allow us to 

disentangle the complex changes that have occurred.

This research is aimed at capturing the effects of  this broad socio-economic transformation 

on the settlement structure of  home and work in England and Wales. The analysis focuses on 

the changes in structural and functional change through the use of  commuting data for 1981 

through 2001. Changes are investigated by bringing together and expanding current spatial 

analysis techniques. The selection and composition of  these techniques is informed by the 

major theoretical representations of  employment and housing patterns and social structure. I 

have sought to provide a novel way of  approaching and interpreting the effects of  socio-eco-

nomic change by combining these three different perspectives within a multi-variate spatial 

analysis framework that is relayed with consistent objects and attributes. Thus I have brought 

together theories in housing and labour economics as well as incorporating knowledge in 

social stratification. This has allowed me to unravel some of  the complex settlement patterns 

that have been observed. These representations have also demonstrated their effectiveness in 

linking different strands of  socio-economic theory through spatial analysis, providing a bridge 

between these fields. 
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1�1�     Introduction to the Research

The late twentieth century was a time of  significant change in the settlement structure of  England and 

Wales as the economy shifted from a manufacturing base to one built around the creation and distribu-

tion of  advanced services. This has fostered a new set of  work and housing choices for a select cadre 

of  workers. The skilled worker class, also referred to as the ‘creative’ occupational class, appeared as 

manufacturing was disintegrating and has been steadily replacing the existing blue-collar worker class. 

The two occupational classes had very different socio-economic characteristics. While the industrial 

worker was part of  a complex production mechanism that involved energy, transport and materials, the 

skilled worker class has been the main engine behind the advanced services economy. This occupation’s 

central role in the economy and its distinct work and housing demand profile has transformed settlement 

structure.  

The labour market increased by a quarter between 1981 and 2001; however, this increase was not equal-

ly distributed among the economic sectors. While service sector jobs such as finance, public administra-

tion, education and distribution increased by some 50 percent; the manufacturing sector lost half  and 

the agriculture sector lost over three quarters of  its labour force. Settlements were affected by this skewed 

change in labour numbers in two ways; firstly the spatial distribution of  jobs has changed and secondly 

the housing preferences of  workers have been altered. Taking a closer look at changes in the distribution 

of  industrial and residential location will provide clues on the dynamics of  change in the physical and 

functional structure of  settlements in England and Wales. 

In order to understand the structural changes in settlements during the transition to the post-industrial 

economy we need a long-term perspective. Gathering evidence for change is not straightforward. To 

understand change, it is essential to identify when the change has happened. Some of  the phenomena 

we observe today, such as the ‘appearance’ of  the creative class, may have their roots in the industrial, 

or even pre-industrial period. Only armed with this knowledge can we distinguish the trends that have 

been established during the industrial and post-industrial periods. This approach is critical also because 

the Industrial Revolution was a turning point in the structuring of  settlements and their socio-economic 

profile, with powerful effects, some of  which have survived to the present day.
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History

17th Century
Pre-Industrial

18th-20th Century
Industrial

21st Century
Post-Industrial

EMPLOYMENT LOCATION

HOUSING PATTERN

CITY STRUCTURE

The change in employment structure from an industrial to a post-industrial economy offers a unique 

window of  opportunity for analysing spatial transitions. The effect of  the economic shift is reflected in 

the changing industrial and occupational structure. Labour changes affect population distribution as they 

lead to social transformations that dictate location choices. As society reorganises itself  the overall job 

patterns change to accommodate the location preferences of  the new industries. Housing choice is also 

transformed as different segments of  society have particular preferences for housing amenities. These 

preferences are key in determining settlement structure because they affect the relationship of  home and 

work. When location choices of  the labour force are combined with the location choices of  economic 

activities they create a spatial and functional link. These important dynamics can be captured through 

spatial analysis to define the effect of  socio-economic change on settlement structure.

1�2�     Research Problem

My PhD research has been shaped by the findings of  the POLYNET study (Hall and Pain 2006) that 

outlined a new settlement structure that had emerged in the South East of  England. The study pointed 

out several features for the South East of  England that moved beyond the classical characterisation of  

London as a monocentric region, to define 51 high- performing Functional Urban Regions (FURs) that 

were interdependent with each other and with London. These findings fit in with the general move in 

geography to employ networked systems to represent city structure. This quest for new models to rep-

Figure 1-1. Timeline for themes explored in the thesis
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resent the evolving city coincided with research focusing on a new cadre of  workers popularised under 

the name ‘the creative class’. The contemporaneous nature of  a major switch from manual labour to 

knowledge worker and the observation of  polycentric forms of  settlement structure seemed to indicate 

that there could be a link between the two phenomena. The literature on spatial structure and social 

transformation has been critical in shaping our understanding of  the complex changes at work. However 

the majority of  these works were confined within the analytic boundaries of  their respective disciplines. 

These boundaries hindered the development of  valuable links between the disciplines that would allow 

us to resolve the contemporaneous nature of  these events.    

This thesis uses spatial analysis techniques to provide a platform to analyse these theoretical exchanges in 

the hopes of  uncovering some of  the key dynamics at work. To ensure that these spatial representations 

accurately reflect change, several preconditions have to be met. This presents several major challenges 

in visualising and analysing extremely complex functional relationships. Furthermore these representa-

tions need to be interpreted within the context of  two very distinct fields of  research - an even greater 

challenge. 

1�3�     Theoretical Framework

The economic, social and geographic theories to be selected for the understanding of  the socio-econom-

ic transition need to be identified through their potential contribution to empirical analysis. This focus 

will provide the means of  incorporating these theories within the analytic framework. The theories and 

analysis will be used in analysing the changes in three main components: population, employment and 

labour. These three variables are linked at multiple levels, generating a complex system of  relationships 

within a wide area of  research which brings together several strands of  theory. To provide an overview 

of  this system we can create a simple hypothetical settlement and observe the complex dynamics be-

tween the three variables as depicted in Fig. 1-2.

The relationship between population and labour is linked to employment through economic relation-

ships. Furthermore if  we assume that the settlement is within the post-industrial economy, labour 

becomes an essential part of  the production mechanism as most service industries have disengaged 

themselves from energy, material and transportation limitations. This changing aspect of  labour ties 

sociology with economy. The existence of  high skill labour lies at the heart of  the competitiveness of  the 

settlement. Its major draw for these workers is the bundle of  amenities on offer including the quality of  

housing. This brings settlement geography into the picture. 
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“Virtually all human activities require time and space. Individuals differ markedly with respect 
to location and timing of  the key activities at home and work that anchor their daily existence. 
Individuals also vary with respect to their discretionary time and transport/telecommunication 
resources available to overcome space and time in order to access resources and participate in ac-
tivities in particular locations for limited durations’” (Raper et al. 2005, ,195).

Socio-economic and geographic theory provides insight into these dynamics. The numbers and quali-

fications of  labour determine the amount and quality of  economic activity in the area (Massey 1984). 

Employment provides income  for labour, which is transferred through to the general population.  It also 

provides business externalities and spillovers which are critical for the improvement of  the settlement 

(Clark et al. 2000; Combes et al. 2008; Henderson and Thisse 2004). These links are crucial in establish-

ing polycentric structures (Friedmann and Miller 1965; Hall and Pain 2006; Hohenberg and Lees 1995; 

Musterd and Zelm 2001; Pred 1977). The formation of  this network of  economic space is strengthened 

via links that cover business relationships (Taylor 2004), telecommunications (Ratti et al. 2006; Ratti et 

al. 2010) and commuter flows (Cheshire 2004).

Within the settlement, the changing demands of  labour are reflected in space through their choices on 

how and where they want to live. As choices of  housing increase the different amenities that constitute 

it change and are tailored to fit the demands of  the labour force. This creates a changing mosaic of  

Figure 1-2. Schematic showing the complex relationship between population, labour and 
employment
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socio-economic groups at a very fine scale (Brown 1991; Longley and Batty 2003). These areas also have 

diverging housing dynamics that create smaller submarkets (Adair et al. 2000; Tu 1997). This complex 

distribution of  housing is then reflected on the labour market in the form of   opportunities and limita-

tions for different occupational groups (Cheshire et al. 2003). This simple settlement model shows that 

even within the tight frame of  a single settlement, it is possible to trace several dynamics at work. When 

we bring other settlements into the picture these dynamics are further compounded to create a very 

complex system of  relationships. 

In order to bring clarity of  purpose and to confine the research, I will concentrate on the role of  the 

changing occupational profile of  the population. Our occupation defines our position in the economy 

through divisions of  labour and allocation of  income. It also serves as a conduit to people with similar 

careers, backgrounds and lifestyles (Bourdieu 1987). The relationship between people, their work and 

their lifestyle not only defines the image of  the world they live in, it eventually gives it its actual shape. 

The type of  labour required by employment affects the social demographics of  the households that pop-

ulate its labour market. Occupation not only defines the lifestyle choices of  workers through its gender, 

skill and income profile but it also is instrumental in determining the role that each occupational class 

plays within society (Crompton and Sanderson 1990; Scott 1996). This is possible through the contrac-

tion and expansion of  each, through the creation and destruction of  social and economic networks and 

by establishing relationships amongst occupations (Goldthorpe 1982).

“It is because geography, occupation, and all other factors which determine the distribution of  
population determine so irresistibly and fatally the place, the group, and the associates with whom 
each one of  us is bound to live that spatial relations come to have, for the study of  society and hu-
man nature, the importance which they do. It is because social relations are so frequently and so 
inevitably correlated with spatial relations: because physical distances so frequently are, or seem 
to be, the indexes of  social distances, that statistics have any significance whatever for sociology. 
And this is true, finally, because it is only as social and physical facts can be reduced to, or corre-
lated with, spatial facts that they can be measured at all” (Park 1926, p.16).

The social position of  occupational classes within society creates different demand structures that affect 

the physical development of  settlements by changing the number and balance of  physical amenities 

being built, creating new forms of  services and habitation (Florida 2002; Scott 1988) and altering travel 

patterns (Goldner 1955; Simpson and Veen 1992). Our occupation serves as a crucial link between our 

socio-economic position in society and the geography that we inhabit. By capturing the changes in oc-

cupation it will be possible to bring to light some crucial links between these two concepts.
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1�4�     Aim and Objectives

This research intends to identify key dynamics of  socio-economic change that have an effect on settle-

ment structure through the use of  existing and newly developed spatial representation and analysis tech-

niques. This would provide a means of  connecting the three main fields of  research, economy, sociology 

and geography within a single narrative, to be achieved through four objectives as listed in Fig. 1-3.

In order to achieve any results from the analysis it is key to determine what parameters are going to 

be used. This is the purpose of  Objective 1. It is especially important because we have to be able to 

interpret these within a long time span and across geographies. A key component of  the analysis is de-

termining a database that has this continuity and is flexible. Flexibility is essential since the analysis will 

incorporate several techniques from a wide range of  fields.  

Objective 2 is to bring together various analysis techniques that could be represented within a spatial  

AIM: To determine spatial techniques for the depiction and analysis of socio-
economic change

OBJECTIVE 1: Determine main parameters for spatio-temporal analysis

OBJECTIVE 2: Select and evaluate analysis techniques for the representa-
tion and interpretation of structural change

OBJECTIVE 3: Develop representation for functional change

OBJECTIVE 4: Observe and interpret structural and functional change

To achieve a comprehensive view of spatio-temporal change and iden-
tify key socio-economic dynamics of spatial change� 

Figure 1-3. Aim and objectives of research
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framework. These techniques will be selected from all three theoretical fields but with a special focus on 

geography. This is to provide a solid foundation for interpretation of  structural change which is the main 

area of  research within geography. 

Achieving Objective 3 needs a more hands-on approach. This is because there is still no standard means 

of  representing functional change. Although methods have been constructed to represent functional 

relationships, these have not been fully extended to allow for spatio-temporal analysis. Most functional 

change is represented through statistical analysis of  flows over time. Achieving this objective is key in 

providing a comprehensive view of  functional areas across England and Wales, providing the opportu-

nity to observe change through time. 

The two main techniques of  analysis, structural and functional, will be used to achieve Objective 4 

which is to bring the information held within these representations to create a cohesive narrative for 

change. Through this narrative I hope to be able to also discover some of  the key dynamics that have 

been effective in bringing about change to settlement structure in the transition to the post-industrial 

economy.

1�5�     Methodology

The thesis will look at the definition of  the city through two main functions, the spatial distribution 

of  work and home, and will relay their transformation through time. My aim is to use spatial analyti-

cal techniques to analyze the physical and functional reorganisation of  settlement structure. Physical 

changes will be defined as the geographic distribution of  employment and housing and changes in their 

spatial patterns. Functional changes will be determined by analysing the relationship between place 

of  work and place of  residence.  In order to bring together the patterns that I observe, I will focus on 

spatial elements that support major theories of  housing and labour economics, sociology and geography. 

Although space is an integral part of  economic and social life, the representation of  spatial patterns has 

not been fully exploited in economic (Combes et al. 2008) or social theory (Goodchild and Janelle 2004). 

However advances in computing power, which allowed for the development of  software such as GIS and 

advanced spatial techniques have opened up a new stream of  analysis. Researchers have begun incor-

porating techniques and empirical results from spatial analysis to better define and advance economic 

and social theories. Recent developments in the expansion and effectiveness of  spatial analysis have been 

expanding the boundaries of  social and economic theory.

The multivariate representation of  settlement structures has been relayed at critical points of  the devel-
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opment of  the settlement structure in England and Wales, allowing us to get a historical trajectory of  

settlements within this geography. These all have been major research undertakings in research stud-

ies such as the ‘Containment of  Urban England’ by a group at Political and Economic Planning (PEP) 

(Hall 1973). A similar research project was undertaken by a team of  researchers led by academics at 

the London School of  Economics. Its objective was to provide a detailed snapshot of  demographic and 

economic trends across British cities with a multivariate approach using functional regions and incor-

porating migration and commuting within the analysis (Spence 1982). This trend was continued more 

recently through the work of  the Office of  the Deputy Prime Minister in the publication of  the State 

of  the English Cities report (ODPM 2006) and with a stronger spatial focus by the Royal Town and 

Planning Institute’s ‘Uniting Britain’ publication (Wong 2006). Replicating these studies is beyond the 

scope of  a PhD dissertation; furthermore as its main data source is the UK Census as in all these publi-

cations, it would only be replicating the knowledge that is already available. The dearth of  publications 

on the analysis of  the UK census over a long period of  time precludes this PhD from such an endeavour.   

In coming up with a method that  allows for measurement of  change in both space and time, it is neces-

sary to: 1) identify consistent objects and 2) identify consistent attributes. The objects of  analysis will be 

statistical wards. Since the research covers both home and work location each ward will have two sets of  

identity: the first one as a location for employment, the second one as home. In order to achieve consist-

ent boundaries for the wards a special commuting dataset that has been interpolated to 2001 boundaries 

will be used. The identification of  consistent attributes will allow for the comparison of  variables across 

time. Within this scope it is crucial to make sure that comparability issues do not lead to loss of  data, thus 

if  categories have significantly changed, they will be maintained in their original form and the compari-

sons will be based on these separate attributes. For these types of  analysis it will be important to find 

alternative means of  comparison. 

The structural analysis will focus on employment distributions across England and Wales for 1981, 1991 

and 2001. The main trends in employment and housing that have been identified will be used as a guide 

to lead the analysis and the discussion of  the results. I will also incorporate findings from contemporary 

research that will bring further clarification to the analysis. All three variables mentioned - population, 

employment and labour - will be represented in this part of  the analysis. However the focus will be 

mostly on the relationship between employment and labour. Throughout the analysis population will 

be used as a benchmark in evaluating the two variables. The two-part multivariate physical analysis will 

bring together some of  the ideas from the literature review to determine if  it is possible to provide some 

empirical evidence for the findings from studies and recent theory.   

Since housing dynamics are very local, it is not possible to capture a large scale representation for this 
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function. Thus I will concentrate on a limited number of  wards that I will select from my analysis to 

understand better the dynamics behind locational preferences for housing. 

The functional analysis will comprise two main parts: the analysis of  labour sheds, composed of  com-

mutes to employment centres,  and the analysis of  employment fields, depicting commutes from home. 

In the last section of  the analysis I will bring together these two representations to provide a full func-

tional representation of  England and Wales. The labour shed analysis will provide a clearer picture for 

employment divisions amongst the regions by showing the extent of  labour markets across England and 

Wales. Employment fields will look at differences within the labour market. In this portion of  the analysis 

I will aim to incorporate social analysis techniques that will provide further insight into the dynamics of  

occupational class. 

1�6�     Outline of Thesis

The thesis will comprise five main chapters that fall under two main headings; a narrative section setting 

out the principles of  the theoretical framework for employment, housing and class, and an empirical sec-

tion where the methodology and data analysis are laid out. The narrative will cover employment location 

and housing that spans from pre-industrial England to 1981 and looks at the factors that influence their 

location and the evolution of  location theory. The data analysis will look at the changes in city structure 

for the census years 1981, 1991 and 2001 focusing on measures that will provide a spatial representation 

of  the transition from industrial to the post-industrial settlement pattern. Further research into employ-

ment and housing will be incorporated into the analytical part to provide a more in-depth look at the 

analysis. The first chapters will include literature that provides a long-term perspective on settlement 

change while the analysis will focus in more detail on the changes that have occurred during the transi-

tion into the post-industrial economy, specifically 1981 through 2001. 

Chapter two will look at settlement structure and the changing employment pattern. This chapter will 

explore the temporal and geographic trajectory of  industries in England and Wales through the end of  

the 19th century through to the 1980’s, by focusing on the interplay between economy and geography. It 

will look at current geographic phenomena such as the pervasive north-south divide, relay its extent and 

provide clues as to its origins. It will also include the evolution of  theoretical interpretations of  employ-

ment location within the two economies. 

Chapter three will cover settlement structure and the changing housing pattern through to the 1980’s. 

This chapter will look at the evolution of  housing as an integral element of  the physical and economic 
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structure of  settlements. The particular focus will be on how the role of  housing within settlements has 

changed from the Industrial period and the progression into the Post-industrial economy providing clues 

to its changing distribution and evolving definition. It will also disambiguate the different housing models 

that were adapted and their relationship to empirical work to determine the major points of  inquiry.

Chapter four will look at theories that consider the changing divisions of  labour and the evolution of  

work. This chapter will identify the main theories behind the definition of  occupational and social classes 

and point out their relationships and their transformations as part of  economic shifts. The idea of  work, 

labour and class and how their definitions and their interpretation have evolved from pre-industrial to 

post-industrial economies will be discussed.  

Chapter five will provide a general methodology overview and lay the foundation for the analysis. It will 

cover data preparation and interpretation as well as background information on some of  the techniques 

that have been used in the analysis. 

Chapter six will identify the main findings of  the analysis. The chapter will start with an exploration of  

the overall distribution pattern for jobs and labour for the census years and pick up literature for the pe-

riod 1981 through 2001 to complement the findings. The research will consist of  identifying any consist-

ent distribution patterns either at regional or temporal level to determine if  these patterns demonstrate 

consistency. This part of  the analysis will consist of  individual node ‘diagnostic’ measures and proceed 

with the disambiguation of  the patterns. It will bring together different elements of  housing and labour 

theory to provide a more in depth understanding of  the distribution of  labour/housing patterns. The 

nodes will be analysed as employment and housing nodes, thus splitting inward and outward commuting 

for each node. The distributions will be supplemented by looking at the general shifts in occupational 

class distributions. The second section of  the analysis will provide information for the interpretation of  

functional changes that have occurred in settlements and tie this with major socio-economic and spatial 

theories of  settlement structure. An initial investigation will identify any distinguishing distance functions 

for different social groups throughout the census year in order to determine if  it is possible to identify 

consistent distance parameters. The main mode of  analysis will consist of  determining commuting 

distance statistics for general commuting and commuting split by gender and occupational class with 

respect to distance  

The conclusion of  the research is relayed in Chapter seven. This section of  thesis provides an overview 

of  the analytical framework that has been developed and comments on the links between the spatial 

analysis techniques that have been used and the corresponding theoretical streams that have been 

incorporated. The last section of  the chapter looks at some of  the key trends that have appeared in the 
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settlement changes that have occurred between 1981 and 2001 and links them with economic and social 

theory. 

1�7�     Conclusion          

The analysis will relocate the city and its rural hinterland within the post-industrial landscape through 

changes in production mechanisms and societal norms. In times of  major economic transition, settle-

ments have been bent and melded into new forms to accommodate developing systems of  production 

and changing lifestyles. Within the context of  settlement history this is not novel: the urban and rural 

landscapes of  England and Wales have assumed multiple identities, at times even switching roles. The 

transition to the post-industrial economy is one of  these major transitions that is affecting the way we live 

and our environment in profound ways. By bringing knowledge from the three complementary theoreti-

cal fields, economy, sociology and geography it is possible to clarify the complexity of  forces that we are 

observing and pinpoint some key dynamics that are giving shape to our places of  working and living. 
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2�0�     Overview of Chapter

The breadth of  change that the industrial revolution has triggered in work location patterns is very 

significant. I will touch upon two important aspects of  this period that have left a legacy in the geogra-

phy of  England and Wales. The first is the uneven settlement pattern. Manufacturing plants were not 

uniformly distributed across the country, which led to distinct identities amongst the different regions. 

Certain regions of  the country were taking on manufacturing as their prime economic engine whereas 

others had a less pronounced role in industrial production. These distinctions have persisted into the 

post-industrial period. The second major change that the new Fordist system of  production had brought 

was the strong delineation of  urban versus rural in form and function. This was aided by the rigid settle-

ment structure imposed by manufacturing and the rapidly growing railway network. These forces pushed 

the countryside to the periphery of  economic production and placed the focus on urban development. A 

visible boundary appeared between the two that set rural areas as backdrops to the developing indus-

trial towns. The industrial revolution was instrumental in establishing industrial regions and delineating 

urban areas in England and Wales.  

The gradual decay and disintegration of  the rigid industrial structure in the transition to the post-indus-

trial economy brought forward new dynamics in settlements. The regional distribution of  manufacturing 

activity played a significant role in the allocation of  post-industrial economic functions throughout the 

country. A large number of  settlements in the manufacturing regions lost their economic engine and sup-

porting activities creating large swaths of  functionless space. This provided a stark contrast to settlements 

that had been able to maintain a more diverse economy and were able to capture the benefits of  the 

developing advanced services economy. A rebalance of  the urban and rural division occurred through 

a period of  local decentralisation which was further aided by the completion of  a wide road network 

established throughout the country. 

The distinct settlement form that resulted from large scale manufacturing activity during the industrial 

revolution provided a fruitful source of  inquiry for researchers interested in the spatial representation 

of  the economy. As a result the field of  economic geography and regional science was born, which was 

engaged in the design and evaluation of  theoretical models of  settlement structure. The collapse of  the 

industrial economy brought a large number of  socio-economic problems to manufacturing regions and 

triggered a critical response to the analytical models developed. Researchers shifted their focus from 

‘extensive’ theoretical models to ‘intensive’ qualitative research focusing on the collapse of  the industrial 

landscape. This new approach opened a new vision in interpreting economic activities and led to a fruit-

ful line of  empirical inquiry. The regional disparities in the post-industrial economy  that were docu-

mented within such studies created a novel understanding of  economic systems. Empirical studies such 
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as these were a key factor in the establishment of  the New Economic Geography field. The indelible 

link between employment location as the centrepiece in the functioning and shaping of  settlements was 

broken with the advent of  network theory. Polycentric settlements challenged the ideal of  employment 

location driving physical change and begun a new quest of  identifying other functions that were instru-

mental in shaping the post-industrial settlement structure.
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Figure 2-1. The Urban Centres and Rail 
Lines, 1861 (Source: Schwartz 1999 © Robert M. 
Schwartz)

Figure 2-2. Industrial Britain (Source: http://
www.tc.umn.edu/~tmisa/102/ © Thomas J. Misa)

2�1�     Employment Patterns in the Industrial Economy

2�1�1�     Specialisation of Industries and Distribution of Manufacturing

The shift towards mass production formed distinct regional identities across England and Wales. The 

Industrial Revolution had a disparate effect on production and settlement structure, while promoting 

standardisation at the local scale, especially in factory towns, it created regional differentiation across the 

country (Briggs 1968, p.33). The most important factor in the regional differentiation of  the industrial 

economy was power since it was required in very high quantities in industrial production and was costly 

to transport. In the initial years streams and rivers especially in the steeply graded Pennines fuelled the 

increase of  production in textiles. This enabled the smaller textile establishments to function by work-

ing the fulling-mills (Baker 1973, p.222) and water frames (Prince 1973, p.358). However the demands 

of  the larger factories and the expansion of  the use of  the steam engine in industries required a more 

efficient power source. At this point the large coal reserves in the country and the mines became key to 

the functioning of  the economy. The location of  these coal mines coincided with the location of  earlier 

water driven industries which further concentrated the industry in the northern part of  the country (Fig. 

2-2)  (Prince 1973, p.372).
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Figure 2-3. Extension of Railway Network 1845-1914 (Source: Schwartz 1999 © Robert M. 
Schwartz)
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Textile manufacturing specifically cotton industries was the main pillar of  the new economy. The cotton 

industry was initially dispersed amongst the remote water powered sites in Upland areas; however it 

began to concentrate around two large clusters. The first one in south Derbyshire, Nottinghamshire and 

parts of  Leicestershire and Staffordshire; the second one in south Lancashire, north Cheshire and north 

Derbyshire (Prince 1973, p.443). Locations close to both energy sources and at major transport nodes 

were the most sought after for cotton industries. With strong competition in the industry, access to energy 

and distribution networks was key in putting industries at the forefront in their respective fields. 

“In many locations the paramount importance of  coal and communications in the determination 
of  a site is demonstrated: factories frequently abutted on to canals, turnpike roads and railways, 
and were seldom far from a coal pit” (Harley 1973, p.562).

The expansion of  the railway network also had an important role in redefining the settlement patterns 

since it was key in transporting both materials and labour (Fig. 2-1). Rail lines were instrumental in 

concentrating population in urban areas and providing links between these settlements. On the other 

hand areas that did not have access to the rail lines were left in the periphery of  production and develop-

ment (Briggs 1968). The strong link between manufacturing and the railways enabled the building of  

the first railway line for both passenger and freight traffic linking Manchester and Liverpool. This line 

was expanded thanks to capital accumulated in Lancashire (Marshall 1987, p.144). The introduction 

of  new rail lines in urban areas also caused a number of  ill effects as the land that was necessary for the 

expansion of  the rail lines was created by demolishing housing for the poor. They were provided with 

little compensation causing further disruption in these communities resulting in railway embankments 

becoming a ‘symbol of  ruthless terror’.(Briggs 1968, p.15). The creation of  new rail lines connected the 

new hubs of  the economy together and concentrated the population around railway stations however 

their benefits were not distributed equitably across the communities they served.

Railways expanded significantly throughout the industrial period and became a major engine for the 

economy (Fig. 2-3) (Schwartz 1999). The railways enabled the coal market to grow both as a result of  

the demands of  railway production but also for operations of  the rail lines. They also allowed for the 

expansion of  the coal mining areas. This led to the destruction of  regional coal monopolies in the 1840s 

especially those supplying coal to the large London market (Marshall 1987, p.148). The annual rail rev-

enue was quite significant. It was £19 million in the 1850’s but rose to £52 million by 1870-5, double the 

amount of  revenue of  coal. By 1875 the capital raised by railway companies was £630 million, ‘dwarf-

ing the capital formation in cotton, coal, iron and steel’ (Marshall 1987, p.151). Investment opportuni-

ties and lucrative returns in the railway construction and operation during the industrial period spurred 

a vibrant economic sector. Despite the rise of  several industrial and trade centres in the northern part 

of  Britain during the 19th century, the hub of  activity was the main administrative and control centre: 
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London (Hall 1977, p.131; Sheppard 1998) and aided in the fast expansion of  the railway network. 

‘London has been a major international finance and business centre for almost three hundred 
years: from the early eighteenth century onwards it began to take over from Amsterdam…
London, by virtue of  its role as capital city, has always had a large service sector and has long 
been a centre for luxury goods production and consumption associated with the court’ (Hall 
1966).

London used its prominence in the world trade network to increase its influence over trading functions in 

industrial products, gaining access to markets and towns all over the country. As British trade expanded 

globally in the 1800’s London, Newcastle and Liverpool were the main ports of  trade and England was 

the ‘most prosperous mercantile nation in the world’ (Prince 1973, p.458). London’s role as the major 

trading port was solidified in 1802 with the opening of  the West India Docks across the Isle of  Dogs 

which expanded the capability of  the Port of  London by removing ships from the river and adding 

much needed warehouse space to the congested areas of  the City and Shadwell (Prince 1973). England 

was able to solidify its prominence in global trade by building upon its large network of  trading routes 

that crisscrossed the country and extended into the Mediterranean, Atlantic and Far East (Baker 1973, 

p.242). Seaports that had risen to a prominent position during the trade years continued to be staples of  

the industrial economy by connecting production to global markets. Trade functions that were devel-

oped during the height of  the mercantile years before the Industrial Revolution continued to thrive, as 

they were essential in distributing the high level of  goods that were being produced. By the 1820’s and 

1830’s the domestic cotton industry merged with the pre-existing trade network and half  the value of  all 

British exports were cotton products and in the mid-1930’s one fifth of  total net imports was raw cotton 

(Hobsbawm and Wrigley 1999, p.69). London continued to be the hub of  economic activity by providing 

a strong financial and trade connection with global markets. 

The City of  London preserved its prominence as the centre of  trade and commerce during the 

Industrial period but remained on the periphery of  manufacturing with its involvement limited to the 

minimal financing of  the manufacturing plants and functions. The City maintained its original role of  

control and distribution rather than become fully integrated with manufacturing, with little direct par-

ticipation by City financial institutions in the investment of  production (Harris and Thane 1984, p.221). 

Manufacturing in  London continued its pre-industrial setup of  a complex series of  small independent 

workshops that were active in clothing, furniture, printing, engineering and manufacturing of  precision 

equipment. The city could not complete with the large industries in the North and as a result many small 

manufacturers collapsed and others turned into sweatshops with ‘low fixed costs, low wages and employ-

ing a high proportion of  casual labour’ (Marshall 1987, p.150). London did not assume a prominent role 

as a manufacturing centre and limited its financial stakes in the growing industry. 
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During the industrial period the southern regions of  England depended on agriculture and services and 

were not severely affected by the fluctuations in the manufacturing and heavy industry sectors (Marshall 

1987, p.122). The service sector was key in shaping these settlements. This sector had a long tradition in 

England since places of  interpretation of  economic functions such as London have had a very long his-

tory. Settlements providing services have played a special role in the economic development of  the coun-

try. A striking example for this is the way ‘trade cities’ have evolved and became a cornerstone of  British 

enterprise; whereas in the thirteenth century, local produce was priced at fairs where the yield from 

surrounding localities were brought together and valued, as trade expanded, fairs gained in importance 

and expanded to supply artefacts from all over the world. These fairs were then replaced by towns which 

became ‘permanent marts’ eventually leading to regional economic hubs which survive to our present 

day (Donkin 1973, p.118). Well-established service activities such as trade complemented industrial pro-

duction across England and Wales and have transitioned successfully into the post-industrial economy. 

Wales was a key player in the industrial period with a strong mining and steel-manufacturing base. 

Industry had a strong influence on the settlement structure of  this region. Before the opening of  the 

coalfields the region’s population was widely distributed with very few large settlements that (Dodd 

1971; Howell 1978). The population’s primary occupation was agriculture, which retained its economic 

importance in areas that were not affected by the Industrial Revolution. The main economic sector, coal 

mining, attracted a large share of  the Welsh population, by 1911 Glamorgan and Monmouthshire in the 

south of  Wales contained 63 percent of  the Welsh population compared to a third in the 1850s (Jenkins 

1992; John 1995). Until their collapse in the 1970’s the industrial areas of  Wales were dominated by 

coal and steel. The techniques that were invented and perfected in these industries have been success-

fully used in the region for long periods and copied across the world in newly industrialising countries. 

Due to their economic weight the breakdown of  coal and steel industries has left big scars in the region. 

The economic forces triggered by the Industrial Revolution played out in different ways across England 

and Wales. Not all regions had the necessary material resources and transportation links to take on this 

new economic role. Settlements that already specialised in other economic sectors, such as London 

and Birmingham, maintained these functions. In places where the dominant sectors were services and 

trade activities, they became linchpins for the post-industrial transformation. The existence of  these 

service and trade functions gave these cities an advantage compared to others that had solely focused on 

manufacturing activities during the industrial period. History and geography played a crucial role in the 

restructuring of  settlements during the industrial and post-industrial periods. 
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2�1�2�     The Creation of the Urban-Rural Divide

During the industrial revolution the country witnessed a major economic shift from rural to urban 

locations as a result of  technological innovation. Manufacturing establishments in the late 19th century 

functioning in small-scale local production units had been unaffectedly embedded in the British rural 

and urban landscape. Small cottage industries relied in large part on local sources both for materials and 

labour. These mostly self-sustaining ventures required few alterations to the existing settlement pattern. 

The British countryside remained a major contributor of  industry providing agricultural by-products 

and the processing of  raw materials until 1780-1800. However in a relatively short period of  time the 

established distribution of  small industries around the countryside changed into clustered production 

units. The new industrial towns imposed a rigid physical and functional urban arrangement. Small cot-

tage industries distributed in the rural landscape disappeared and were replaced by large industrial towns 

with major plants and supporting functions. 

Table 2-1� Manufacturing’s share of national output

Year 1856 1873 1913 1924 1937 1951 1964 1973

% 20.5 22.7 24.6 26.2 29.5 34.6 37.0 38.2

Source: Harris 1989 p.25

Rural villagers that were supplementing their income through these small manufacturing units lost an 

important income source and had to move to look for new job opportunities. During this period cer-

tain cities began to specialise in particular industry sectors achieving higher product yields than their 

rural counterparts. Birmingham was becoming the centre of  gunsmiths, locksmiths and button mak-

ers; Coventry and Clerkenwell were the location for watchmakers and Sheffield had become centre 

of  cutlery production (Prince 1973, p.435). In 1841 Britain still showed a lot of  the characteristics of  

a predominantly rural society. The one notable exception was the northwest region that had less than 

one tenth of  its workforce engaged on the land while over one-third worked in the textile sector. East 

Midlands and Yorkshire and Humberside had a significant percentage of  their employment in textiles 

while Wales had one-eight of  its labour in mining. In the rest of  the country the dominant pattern of  

employment distribution lay in the division between rural labour and various categories of  service em-

ployment in towns’ (Marshall 1987, p.145). The new factories were producing large numbers of  special-

ised products that required a steady supply of  input such as skilled labour.

By the middle of  the 19th century a particular settlement pattern was emerging in England and Wales 

with London as the primary settlement complemented by a network of  provincial towns around the city 
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and in various regions across the country. London gradually solidified its prominence; in 1861 it had 

five and a half  times the population of  its nearest rival, this ratio was increased to six to one in 1911 

(Cherry 1988, p.18). The first edition of  the Ordnance Survey Map (1848) shows a continuous settle-

ment pattern that could be observed between Manchester and Oldham and Ashton-under-Lyne, Hyde 

and Dukinfield. 

“In 1844 an observer noted that towns such as Bolton, Bury, Rochdale, Oldham, Ashton, 
Stalybridge, Hyde and Stockport were to be regarded as the manufacturing parts of  one great 
town [Manchester]” (Chaloner 1962, p.136).

Manchester, Birmingham, Leeds, Bradford and Sheffield constituted an ‘inland group of  giant provincial 

towns’ with each settlement’s population exceeding 100,000 inhabitants. The Manchester conurba-

tion included 1,063,000 people in 1851. Between 1760 and 1820 the advent of  spinning technology 

and the beginnings of  factories appeared around the Manchester region.  Industry brought with it a 

whole new set of  establishments besides factories. Manchester warehouses increased from 126 in 1820 

to around one thousand by 1830. Beyond these settlements there were dispersed manufacturing towns 

in Lancashire and Yorkshire, and in the Potteries and Black Country. Another settlement pattern was 

arising by the seaports (excluding London) and around seaside resorts (Cherry 1988, p.17). Corporate 

wealth played an important role in urban life quality in London and in wealthier cities such as Liverpool 

and Bristol which were benefiting from development spurred by rich corporations (Briggs 1968). The in-

dustry also led to the establishment of  engineering firms and textile machinery makers. (Chaloner 1962)

The synergy between Birmingham and the neighbouring Black Country created a sound economy that 

revolved around metalworking industries that provided the demands of  Birmingham manufacturers 

for materials and semi-finished products (Mackay 1992, p.59). Although fast developing and wealthy, 

these settlements had dissimilar characteristics. For example Manchester and Birmingham, two towns 

that benefited from the new industrial economy, ‘diverged very strongly in their economic life, their 

social structure and their politics’ (Briggs 1968, p.34). On the other hand Sheffield shared much in 

common with Birmingham in economic terms but had a very different social and political structure. 

Manufacturing brought similar economic functions to cities that were participating in this new economy. 

However each city maintained its own distinct political, cultural and social characteristic and was af-

fected by economic changes in different ways. The industrial economy provided the basis for a vibrant 

and diversified settlement structure with many towns and cities becoming prominent economic engines 

and demonstrating authentic social and economic characteristics. 

Industrial production created a strongly linked network of  settlements that were tied together through 

their manufacturing activities. The rural areas around these cities and towns slowly lost their relevance 
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in the industrial economy, as activities were located in urban areas with strong links to the manufactur-

ing network. The factories and their supporting functions such as warehousing, energy supply and back 

office functions created close knit regional economies that were also enabled by the strong road connec-

tions amongst these places. As an example many of  the iron founding, engineering and chemical firms 

in Lancashire, the West Riding of  Yorkshire and the Glasgow and Nottingham areas took off  after the 

1850’s thanks to the demands of  the cotton industry (Marshall 1987, p.144). The scale and complexity 

of  manufacturing was instrumental in creating regional economies.
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2�2�     Employment Patterns in the Post-Industrial Economy

2�2�1�     The Appearance of Regional Disparities in the Economic Transition

The dismantling of  large manufacturing plants brought with it a major change in the economy of  

Britain. The distribution of  economic functions such as manufacturing, research and development and 

management shifted from a national to a global scale. This created a global assignment of  functions, 

which was unfavourable to British manufacturing. Firms in Britain that have survived this shift, managed 

to do so by infusing their industrial functions with advanced and specialised knowledge. Former indus-

trial areas that could not adapt to this new production style faced a large scale economic breakdown. 

Settlements that had maintained and developed their service functions during the industrial period tran-

sitioned into higher level service functions with London leading the nation through this economic trans-

formation. These major changes in the core characteristics of  the global economy have lead researchers 

to comment that in Britain, the period of  geographically concentrated large-scale manufacturing had 

come to an end; the post-industrial economy was taking shape.

Table 2-2� Percent of total employment in service industries
Year 1861 1871 1881 1891 1901 1911 1921 1931 1951 1961 1971
% 28 31 33 35 35 36 41 49 46 49 53
 Source: Leyshon and Thrift 1997

The main drivers in the changing economic structure were specialisation and globalisation, both of  

which significantly altered the way companies were set-up and how business performance was created 

and sustained. The number and importance of  smaller firms increased as the availability of  small busi-

ness loans and venture capital increased. The opportunity for small-scale innovation and entrepreneur-

ship in the technology and creative industries spurred the creation and expansion of  small ventures. 

Some of  the more prominent examples have been high-tech companies that have made their mark 

both in the national and global market (Quince 1985). Major advances in business and science, growing 

prosperity and competition in consumer products made product innovation and development critical in 

capturing and maintaining market share. Businesses have sought to find means of  incorporating a steady 

stream of  knowledge into their production process. Advanced economies have been able to achieve 

a strong market for their products by incorporating knowledge, information and creativity. Financial 

transactions, production functions and shifting markets  have increased the importance of  knowledge 

acquisition and interpretation (Drucker 1993).  These products have qualified as ‘advanced products’ 

and separated them from the mainstream market and from their origins in the ‘industrial’ past. (Buck 
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2002). Global competition and the increasing demand for advanced products changed the rigid structure 

of  manufacturing making it more flexible and versatile.

The infusion of  knowledge into production has led researchers to refer to the revised industries and their 

economy as the knowledge economy:

“The knowledge economy is a phrase often used but seldom defined. It essentially describes a 
process whereby the economic competitiveness and performance of  organisations and firms is in-
creasingly determined by their investment in ‘knowledge based’ or intangible assets such as R&D, 
design, software, human and organisational capital, and brand equity and less by investment in 
physical assets such as machines, buildings, and vehicles” (Brinkley 2009).

The knowledge intensive industries have created interlinked global networks of  management, produc-

tion, distribution and sales functions; connected within each global company and with other businesses 

within similar networks (Castells 1996; Castells and Hall 1994). National boundaries have become more 

permeable as economies have begun to blend into the global economy (Coyle 1997). This has enabled 

a smoother and swifter global movement of  information and capital. Local and regional settlement 

structures have become support elements in the enhancement and conservation of   ‘global cities’. In 

certain global cities links with the global economy provided more gains than links to national networks. 

As a result national businesses became supportive functions to the global city creating a new hierarchy of  

settlements. Cities within the global network have expanded beyond their traditional geographic bound-

aries and have either merged or connected more closely with their surrounding settlements. Settlements 

have multiplied the benefits of  their global links by the creation and exchange of  cutting edge knowledge 

through highly skilled workers (Porter 1990). These workers have been able to function in this network 

structure through communication technologies, travel and relocation. The combination of  these three 

linkages has allowed the nodes to further strengthen their position in the network.  Cities with global 

connections were instrumental in spearheading this new economy. These cities were enabling and 

developing the creation of  advanced knowledge, processing of  large amounts of  information (Castells 

1989; Castells and Hall 1994) and spurring creativity (Department of  Culture Media and Sport 1998; 

Scott 1999) . Global cities were able to capture a wide range of  post-industrial economic functions and 

became the main centres of  interpretation. (Friedmann 1986, 1995; Sassen 1991, 1995, 2006; Taylor 

2004). Global networks have pushed to the forefront global cities such as London as primary engines for 

national economies therefore changing the structure of  settlements within England and Wales. 

The city of  London has achieved the distinction as one of  the three key international business and bank-

ing centres, along with New York and Tokyo. Despite a number of  years of  stagnation in the 1970’s, 

London has become a dominant force not only in the national economy but also globally . The UK has 
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become the largest venture capital in Europe and these firms have been highly concentrated in London 

thus providing a medium for new cutting edge firms to prosper in the region (ODPM 2006b). Its impact 

as a centre for knowledge has extended its functional ties far beyond its boundaries to encompass a large 

region covering most of  the southern part of  England. London has acted as a centre and catalyst for the 

formation and development of  new businesses that have spread across southern England. 

With the importance of  cutting edge knowledge and innovation increasing, educational institutions 

such as universities have become important catalysts in economic development. They have been cru-

cial in supplying the required high-skilled labour. Furthermore the settlements where these institutions 

were located became global centres of  ‘interpretation’ where new knowledge and information is being 

processed and evaluated; becoming prominent areas for spinoffs in creative and knowledge industries 

(Quince 1985). Universities have established a common language and point of  reference for new venture 

businesses that were established around them. Advanced education has been a critical element in tying 

in knowledge and production and has spurred the creation of  new knowledge-based ventures across the 

world.

The demise of  heavy industries and the collapse of  the traditional industrial settlement networks have 

had a negative effect on traditional industrial towns in the UK (ODPM 2006a, 2006b; Wong 2006). 

The sturdy settlement structure dictated by large factories, their supporting functions and their large 

workforce housing has been broken down. Many northern towns in England, the economic core of  the 

country during the industrial period; have failed to regain their economic footing after the factories have 

closed down. Only a few major cities have been able to expand some activities in the post-industrial 

sectors; however these have been limited in scope. As a result the traditional industrial towns have not 

been able to fully integrate into the newly forming economic networks that were created in the post-

industrial economy. Starting in the mid 1960’s the dismantling of  the industrial economy affected settle-

ments in profound ways. Economic changes led to a different settlement identity and pattern (Goddard 

and Champion 1983) leaving large patches of  industrial landscape functionless. A large part of  the tra-

ditional manufacturing functions have shifted to developing countries as global integration of  produc-

tion has evolved (Stiglitz 2002). The collapse of  industrial functions closed down factories bringing down 

the integrated system of  housing and service functions within these settlements. 
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Figure 2-4. UK Motorway Expansion (Source: http://www.iht.org/motorway/page1.htm © UK 
Motorway Archive Trust)
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2�2�2�     The Rebalancing of Urban and Rural Functions

During the 1950’s and 60’s there were two major settlement trends; metropolitan dynamism and local 

decentralisation. The Southeast region and the Midlands were experiencing high levels of  metropoli-

tan dynamism whereas Lancashire and Yorkshire were almost at a standstill. The outer peripheries of  

London were growing very fast leading to decentralisation.  While in 1931 seventy percent of  the total 

metropolitan population of  England and Wales was in metropolitan cores, this number dropped to 

sixty percent in 1966 (Hall 1973). Between 1961 and 1981 Inner London lost 1 million of  its population 

and outer London 30,000 with the figure for Greater London reaching 1.25 million (Morrison 1982). 

Liverpool recorded a population loss of  18.2 percent in the 1960’s, Manchester 17.9 percent, Newcastle 

upon Tyne 17.6 percent and Birmingham 8.6 percent. 

“By the middle of  1960s the new urban map of  Britain was being consolidated. Metropolitan 
clusters were clearly in evidence with their own internal dynamics of  change dominated by a 
trend to loosen and shed population from the core to the periphery. The primary concentration 
consisted of  London and the 25 contiguous Standard Metropolitan Labour Area (SMLA)s, in 
a dispersed area extending up to 60 miles from the centre, containing nearly 37 percent of  the 
population of  England and Wales on less than 10 percent of  the land area. A second concen-
tration was represented by the 40 SMLAs occupying the East and West Midlands, Lancashire 
and the West Riding of  Yorkshire: another 33 percent of  the population of  the country on 14 
percent of  the land area. With the break between the two concentrations, soon to be filled in by 
Milton Keynes’ and Northampton’s expansion, a virtually unbroken stretch of  metropolitan areas 
promised to stretch from Sussex to North Lancashire. Elsewhere metropolitan Britain existed in 
isolated outliers, including the Hampshire coast, parts of  East Anglia, Bristol/Bath, North-east of  
England, South Wales and the South Devon coast… Metropolitan Britain had arrived” (Cherry 
1988, pp.,143-144).

The dispersion of  population was facilitated by the motorway system, which created strong links between 

metropolitan settlements and their periphery. The British motorway system that was started in 1953 

through the approval of  funding for the 1946 national motorways plan, expanded the transportation 

options and contributed to the development of  new settlement patterns. Sir James Drake, considered the 

pioneer of  the British motorway system, created the County Surveyors’ Plan in 1938, which strongly in-

fluenced the 1946 Ministry of  Transport national motorways plan. The development of  the motorways 

was especially important for the northwest of  England since it provided a mesh of  roads that connected 

the various settlements around Manchester and Liverpool, turning it into ‘the British equivalent of  Los 

Angeles: a vast motorway-linked mega-city region stretching 50 miles (80 km) from west to east and 40 

miles (64 km) from north to south, in which it is possible to drive from anywhere to anywhere in less than 

an hour’ (Hall 2008, p.23). The British motorway system, which was initiated in the 1940’s, achieved its 

full potential after 1970’s, linking neighbouring settlements and their outskirts to each other (Fig. 2-4)
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Aided by strong transportation links, there was a complete reshuffling of  the hierarchical and centralised 

industrial settlement structure. Champion et al. have outlined this as a push effect from the cities, which 

they defined as a counter urbanisation cascade in England (Champion 1994; Champion et al. 1998). 

The demographics in this period have shown that growth rates increased down the urban hierarchy from 

large to small cities and to towns and rural areas. The strength of  this trend has weakened in the 1980’s 

with larger cities reversing the trend for a while and stalling. Through most part of  this decentralisation 

movement period London has remained an outlier by constantly attracting population mainly through 

international migration (ODPM 2006b). The counter urbanisation phenomenon had an important effect 

in redistributing population across England and Wales in favour of  smaller rural locations. 

In the 1970’s England and Wales had begun to reverse some of  the settlement trends that had been set 

as early as the industrial revolution. The barriers and distinctions between urban and rural set by the rail 

network and the establishment of  factory towns have been lifted creating a seamless network of  settle-

ments, which have been aided by strong motorway links. However the regional disparities that appeared 

during the industrial period were intensified as settlements were transitioning into the post-industrial 

economy. The rigid industrial structure of  the northern parts of  England and parts of  Wales were slower 

to adapt to the new economic shifts that were occurring globally. On the other hand London has grown 

at a staggering pace spurred by its central role in this global network. This growth has extended beyond 

its traditional boundaries to encompass its surrounding region and has created new economic hubs 

around the core city. In the post-industrial economy distances between urban and rural have faded but 

the balance between a prosperous industrial north and a trading south has been shattered leaving behind 

only one strong economic engine in London: and its growing hinterland.



51

Chapter 2- The Changing Employment Pattern

2�3�     The Representation of Settlement Structure and Employment 
Patterns

2�3�1�     Formalising the Representation of Employment Location

The investigation of  spatial patterns of  economic activity has been a long-term and large scope endeav-

our. It’s been at the juncture of  economic and geographic research. This has created a broad theoretical 

base that has been under the influence of  shifts in both research fields and has covered a large spectrum 

of  paradigms. Economic theories have been loosely collected under ‘economic geography’, ‘regional 

economics’ and ‘urban economics’. Economic geography stemmed from the need to incorporate loca-

tion within economics; however, there have been a number of  premises, which have varied as a result 

of  external economic conditions, political events and professional ambitions, making it very difficult to 

outline a single theoretical stream (Scott 2000, p.18). Approaching employment location from a spatial 

perspective, geographers have looked at the spatial distribution of  economic activities. They have incor-

porated various methods ranging from large scale mathematical models that included economic theories 

to in depth case studies. The relationship between location and employment has been the cornerstone of  

both economics and geography tying the two fields together. 

A key distinction amongst the two research streams has been the preference for quantitative versus 

qualitative research with economics following a quantitative route while geography has adopted both 

approaches. Quantitative methods have mainly relied on large-scale investigations based on mathemati-

cal or statistical models to determine patterns for economic location, whereas qualitative methods have 

sought to determine the causes of  economic location preferences through in-depth case studies. There 

have been examples of  research that have taken these approaches to the extreme, creating on one end 

highly abstract models with very little regard to the underlying complexity of  location factors and on the 

other end relying on limited case studies to advance a particular doctrine. However these extremes have 

not overshadowed the richness and depth of  research that has been created in both spheres. The two 

streams of  quantitative and qualitative research have created in economics and geography an abundant 

and diverse body of  work.  

Economic geography started out with the investigation of  industrial production during the industrial pe-

riod. These first studies were highly theoretical mathematical models that were seeking to find universal 

location patterns across space. This first generation of  models focusing on industrial location were de-

fined by Alfred Weber (Weber and Friedrich 1929) who formulated his theory on the location of  industry 

by including transport and labour costs and forces of  agglomeration and deglomeration. His transport 
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costs focused on the distance cost of  raw and finished products leading to a ‘material index’ which was 

crucial in determining the location of  production. His labour cost separated labour into skilled and 

unskilled identifying the costs involved for the use of  each. He also looked at the processes that led to ag-

glomeration and deglomeration focusing on factors such as consumer demand, support services, product 

diversification and labour availability. Weber’s ideas were later elaborated by Lösch. This framework was 

based on to include a static geographic framework to incorporate a uniformly distributed production ge-

ography (Losch and Stolper 1954). Lösch’s framework was very similar to the retail model developed by 

Walter Christaller (Christaller and Baskin 1966). Both models incorporated settlements and market areas 

around them. They included variables such as the physical scale of  the settlement/market, population/

customer thresholds and a hierarchical structure of  centres and production areas. Lösch’s theory has 

been reworked into a functional model through spatial analysis techniques by Haggett (Haggett 1965),  

Greenhut (Greenhut 1967) and D.M. Smith (Smith 1971). The first generation of  economic models were 

based on the economic principles laid out by Alfred Weber and the physical framework developed by 

Walter Christaller.

Walter Isard contributed to industrial location theory through his pioneering work in regional science. 

Isard’s efforts in establishing the field of  regional science brought together a large group of  researchers 

from diverging backgrounds who have expanded his original theoretical underpinnings and has evolved 

into a multidisciplinary field that continues through to today. He specified the means of  creating models 

that fit within the framework of  Lösch and Weber and were constructed around the neoclassical equilib-

rium assumption, which he pointed was reflected within the spatial distribution of  firms as they sought 

to locate in the most efficient locations within this equilibrium. According to Isard firms focused on the 

distance function as a determinant of  production cost, an idea based on a mathematical approach to 

modelling geography through spatial patterns. His models incorporated factors of  production such as 

materials and labour within this cost calculation to provide a model of  industrial location that minimised 

the costs of  all these elements  and pointed out the importance of  economies of  scale (Isard 1956, 1960). 

Although these early models had defining traits that distinguished each from the rest, they all relied on 

static and defined locations of  production. This would become a limitation in interpreting economies 

that were conducted via nonmaterial processes of  production such as advances services and research, 

which were centred on skilled labour and technology. The first generation economic models such as 

those developed by Alfred Weber were adapted to incorporate spatial attributes by later researchers 

which begun a new fruitful stream of  research in regional science. 
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2�3�2�     Diversifying to Capture Complexity 

The rapid and extensive turn of  events after the dismantling of  the rigid settlement structure and their 

supporting functions triggered a re-evaluation of  the location models for economic activities. A new 

breed of  investigation classified as the ‘Marxist political economy’ approach appeared spurred by the 

work of  David Harvey in 1973 (Harvey 1973).  The premise of  this approach was the interpretation 

of  the division of  the economy across different geographic locations based on the division of  labour 

imposed by the capitalist production system. During this period ‘extensive’ quantitative approaches to 

research such as those within the framework of  regional science have received harsh criticism (Tickell 

2007, p.5). The wide range of  topics investigated included the relationship between land rent, housing 

and urban planning; poverty, job loss, de-industrialisation and regional decline; and industrial restructur-

ing and the geography of  labour. The representation of  spatial processes within the political economy 

branch of  geography have mainly been limited in scale but large in scope due to the wide breadth of  

work that has been necessary for the collection of  empirical evidence. The shift towards location has led 

to a research field ‘where the most prized studies (were) first and foremost detailed case studies of  indi-

vidual industries, sectors or corporations’ (Smith 1989, p.156). This band of  research has been successful 

at identifying several of  the features of  the post-industrial economic structure such as the new interna-

tional division of  labour (Jenkins 1984; Peet 1983; Ross 1983), and opened up the discourse on the role 

of  women (Hanson and Pratt 1995; Mackenzie 1989; Massey 1994). The political economic perspective 

in geography added to our understanding of  the dynamics behind the collapse of  the industrial economy 

and the new forms of  organisation that have been forming through its focus on local dynamics of  change 

and its critical stance towards the prevailing economic structure through its focus on local dynamics and 

its critical stance towards the prevailing economic system. 

The very premise of  this perspective has precluded it from creating a uniform picture of  the transition 

into the post-industrial economy. Larger scale research looking at nationwide trends has been restricted 

to more empirical studies, which were primarily a practical tool for the design and implementation 

of  national and regional policies rather than advancing theoretical knowledge. Doreen Massey distin-

guished herself  amongst her peers through her empirical approach and mapped the division of  labour 

amongst class and gender on to Britain. She was instrumental in advancing the idea of  regional variation 

as a major component of  economic analysis (Massey 1984).  The dismantling of  the industrial economy 

brought with it a redefinition of  research practice in geography that was a reaction to mathematical 

and statistical investigations. The political economy perspective introduced a wide range of  variables in 

the investigation of  economic location and a new broader approach to analysis furthering the ideal of  a 

multi-disciplinary approach to research. 
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On the quantitative front, the push towards a more wide ranging reinterpretation of  the first generation 

of  economic models has come from trade economists.  The neo-classical industrial location approach 

developed by Walter Isard, has seen a revival as a means of  bringing location within the realm of  eco-

nomic theory . This field has been called the ‘new economic geography’ and has begun to pick up pace 

after the 1990’s spearheaded by Paul Krugman’s work. Generalisations within trade theory such as open 

competitive markets with constant returns or homogeneous products were challenged as more empiri-

cal evidence was flowing at a rapid pace (Krugman 1991). The role of  space in the determination of  

economic activities became evident: 

“the main reason for the (relative) absence of  space in economic theory lies in the  attempt made 
by economists to develop a rigorous theory of  price. This attempt has led them, through a series 
of  simplifications and shortcuts taken long ago, to zero in on the combination ‘constant returns 
and perfect competition’”(Combes et al. 2008, p.26)

The New Economic Geography field looked at the implication of  space in economics and addressed is-

sues such as business externalities, spillovers and durability (Clark et al. 2000; Combes et al. 2008; Fujita 

and Thisse 2002; Henderson and Thisse 2004). Research in the area of  spatial externalities advanced 

thanks to more readily available data at more detailed geographic scales, the spread and adaptation 

of  spatial analysis software and advances in computation technology (Goodchild and Janelle 2004). 

Empirical research demonstrating the effect of  location in economic competitiveness (Porter 1990) was 

also a motivation for a deeper understanding of  the dynamics of  industrial location and clustering. 

Although the research in economic geography remained varied in scope and scale it mainly concen-

trated on three phenomena: location, differentiation and heterogeneity (Clark et al. 2000). Through its 

reinterpretation of  economic geography, the New Economic Geography has reinvigorated the debate of  

integrating space within economic inquiry.  

Within geographic theory, the appearance of  global networks of  settlements and the growing interac-

tions these settlements have established within this global network and their individual regions have 

brought to the forefront the idea of  polycentric settlement structures. The concept of  polycentric models 

for settlement structure is not novel and has been investigated through various relationships such as 

transportation and communication (Friedmann and Miller 1965; Hall and Pain 2006; Hohenberg and 

Lees 1995; Musterd and Zelm 2001; Pred 1977). These models have witnessed a revival in the inter-

pretation of  the post-industrial landscape. There have been calls for new settlement models to address 

the changes in the post-industrial settlement structure ranging from creating a model that combines 

direct costs of  production with costs of  access to information (Hall 1997) to incorporating such diverse 

areas as spatial form, political entity, functional relationships and cultural identity and representation 

(Kloosterman and Musterd 2001).This fresh view on settlement structure challenged the ideals of  tradi-
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tional representations of  economic space.

“The new economic geography will be different, and in three ways. First it will be polycentric. 
It will not consist of  one narrative... but a set of  narrative communities in relation. In turn this 
means that it will celebrate a qualitative multiplicity of  ‘economic’ times and spaces seen, cer-
tainly , as in unequal relation with one another but not thereby giving credence to the compo-
sition of  an over arching centred theoretical order or the fictive ‘telos’ of  a ‘new world order’. 
Secondly, it follows that the new economic geography will be much more open to outside influ-
ences. It will want to travel the social sciences and humanities in search of  the traces of  the eco-
nomic... Thirdly, the new economic geography will necessarily obtain a good part of  its impetus 
from refiguring what is conventionally regarded as ‘the economic’” (Thrift and Olds 1996, p.313).

The advance of  ‘graph theory’ and ‘network science’ has opened up a new frontier in model design that 

has taken it outside the neo-classical equilibrium frame and allowed new means of  measuring spatial 

distributions. The new network systems that lack a clear leading city have been replacing monocentric 

urban models that had at their core a dominating centre (Batty 2001). The shift towards a more polycen-

tric settlement structure has triggered a quest to represent this network structure that was very fluid and 

depended on functional rather than geographic linkages. This has broadened the variables used in the 

representation. Production location is not at the centre of  settlement representation as in the more 

traditional economic models. The network approach to city structure has been successfully applied in 

Figure 2-5. South East Mega City Region (Source: Hall and Pain 2006 © Peter Hall and Kathy 
Pain)
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linking global business locations with the idea of  firms acting as economic agents to produce the wealth 

upon which the urban network is built upon (Taylor 2004, p.59). A separate trend of  network analysis 

has been capturing human interactions through cell phone networks (Ratti et al. 2006; Ratti et al. 2010) 

at urban and regional scale to determine relationships amongst locations extending connections to the 

digital realm. Advances in network analysis has been successfully combined with theories in geography 

and planning to determine new modes of  representing economic space.

The representation of  geography within a network structure has not been fully achieved. Combining 

network theory and  geography ‘ whereby cities interrelate on a many-to-many basis in a non-hierarchi-

cal way’ has been a challenging task (Hall and Pain 2006, p.15). The size and nature of  the structure of  

settlements is very dynamic. Wider urban regions have been shown to interact with each other through 

adjustment in commuting and through migration. This has been especially true in more densely crowded 

sets of  settlements where the change of  flows constitute a larger proportion of  adjustments (Cheshire 

2004, p.145). Polycentricity is also ‘scale sensitive’ (Hall and Pain 2006, p.209) in the sense that an area 

that appears as monocentric at local scale would become part of  a larger polycentric structure in its 

region making it very hard to delineate the extent of  the network. There have been several challenges 

in interpreting  polycentric settlement structures however this line of  inquiry is continuing and facing its 

many challenges.

2�3�3�     Challenges and Opportunities in Employment Location Theory

The rigid settlement structure formed by large production complexes in the industrial economy fa-

voured large scale analytical models that were developed within the field of  economic geography and 

regional science. However the transition into the post-industrial economy brought with it a more wider 

understanding of  economic functions that extended beyond the strict confines of  capitalist production 

schemes. This new research brought to the forefront the idea of  regional variation in economy which 

prompted a reinterpretation of  analytical methods to incorporate a wider range of  spatial attributes. 

Economic fundamentals in the neoclassical economic location model were challenged. The global 

expansion of  the economy and increase in transport and communication links amongst settlements led 

to the adaptation of  network theory in geographical analysis bringing to the forefront new means of  

representing economic space. 
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3�0�     Overview of Chapter

Although our current understanding of  housing is distinct from work, home has at varying degrees, 

served as an important extension to a household’s workspace. This was the case in pre-industrial 

England for many communities where cottage manufacturing was carried out by small farmers and 

labourers. The evolution from this setup to a separation of  functions of  housing and work within the 

rigid urban structure was one of  the cornerstones of  the industrial revolution. The main push for this 

shift was the large quantity of  worker housing that was built to provide readily accessible labour for the 

factories which appeared as a separate and competing economic function to employment. As large facto-

ries were established around major energy sources and transportation nodes the need for large numbers 

of  workers arose. The existing sparsely populated areas around the factories did not offer the density and 

quantity of  labour that was necessary pushing factory owners to accommodate their workers in separate 

worker housing. As the employment and housing functions separated in this manner they began to com-

pete for the limited land that was available around major points of  production. High land prices pushed 

worker housing away from factories and the urban centre while the need for readily accessible labour 

continued to pull them together The large build up of  worker housing resulted in poor quality homes 

which brought to the forefront the social identity of  housing. The necessity to provide housing for large 

number of  workers in the minimum amount of  space resulted in very poor quality housing conditions, 

especially in large industrial towns. Soon housing quality and identity came to be equated with social 

class, and a major indicator for the diverging lifestyles of  the factory owners and their workers. The 

Industrial Revolution marked an awareness of  two major attributes of  housing, its economic identity as a 

separate urban function and its social identity as a representation of  socioeconomic divisions. 

The post-industrial economy brought with it an expanding occupational class with better financial means 

and more discerning housing choices. Public development of  housing which had started out in response 

to the demands of  good quality housing for the working class in the  industrial period was brought to 

halt. The housing sector shifted to private developers intent on appeasing the new lifestyle choices of  the 

growing number of  homeowners. As housing became a lucrative commodity it was complemented with 

new lifestyle amenities which included locational amenities such as desirable views, access to natural re-

sources and historic identity. The customisation of  these amenities to narrowly targeted consumers split 

and dispersed the housing market as a product and affected its geographic distribution. 

As housing has distinguished itself  as an independent structure and became a key economic variable it 

became a major research topic. A particular area of  inquiry for urban researchers was to determine the 

location of  housing in cities depicting the extent, behaviour and interaction of  housing markets in and 

across urban areas. The first generation of  models were represented as unified housing markets with a 
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sliding scale of  house values that was determined by an equilibrium function which included different 

cost factors. Distance was used in the calculation of  housing price and became a major attribute of  price 

functions and was a strong indicator of  the push and pull effects between housing and employment. 

These economic formulae were focused on supply and demand functions and equilibrium conditions 

thus limiting the relevance of  physical and social attributes that were investigated. In the rapidly diver-

sifying housing market of  the post-industrial economy a wider variety of  attributes in housing func-

tions and a new approach to housing price determination was introduced. Hedonic price formulae 

incorporated a larger number of  attributes to represent the housing being investigated. More recently 

economists have pushed the idea of  product differentiation in housing further and have put forth the 

idea of  multiple housing markets that have separate equilibrium functions. The importance of  highly 

skilled workers’ housing demand brought to the forefront the research conducted by labour economists. 

However space and geography were not critical elements of  this research field. Research on the chang-

ing landscape of  socio-economic profiles was conducted through geodemographics focusing on space 

as the main determinant of  social divisions. Researchers in this field have been constructing fine scale 

socio-economic mosaics of  settlements by using advanced databases and analytical tools. The theoretial 

representation of  housing has evolved to incorporate a multitude of  factors, most importantly amongst 

them, the socio-economic identity of  the household. This has tied several fields of  research: housing 

economics, labour economics and geography in the investigation of  the evolving settlement patterns in 

housing.
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3�1�     Settlement Structure and Housing Pattern in the Industrial 
Economy

3�1�1�     Dividing the Work and Life Spheres

The sudden increase in industrial production led to a very rapid development of  cities especially in the 

northern part of  England. The concentration of  work in large factories necessitated the provision of  

housing for labourers. This required a new culture of  living and production, which was very different 

from the existing culture in pre-industrial England and Wales. Before the advent of  large factories the 

home had been characterised by a common living and working area that was shared by the household 

and employees.

“In a baker’s house, journeymen, apprentices and the baker’s biological family all took their meals 
together, since all were expected to sleep and live in the house. The cost of  making bread includ-
ed the housing, feeding and clothing of  all people who worked for the master. Money wages was a 
fraction of  the cost ” (Applebaum 1992, p.340).

The integration of  housing and economic functions was broken in the transition to the industrial econo-

my creating the basis of  a separate housing function (Fig. 3-1). This identified housing as an independent 

economic and political entity, the location of  which was determined by the market and policy. As the 

demand for housing exceeded the supply provided by factory owners, they transferred the development 

and construction of  workers’ housing to third party suppliers which brought about the ‘generalisa-

tion of  housing’ that would be newly built and sold or rented separately to workers (Vance 1966). The 

space requirement of  large factories, and their support functions as well as the need for readily available 

labour with limited land supply created competition amongst the various land uses (Vance 1966, p.308). 

Business and warehousing began to occupy the more costly areas and housing was pushed to leftover 

spaces. 

A similar process of  separation was occurring in the more established parts of  towns, long term urban 

dwellers such as shop owners who traditionally lived above their stores, moved to suburban locations to 

get better housing and rented out their town homes as warehouse space for the commercial establish-

ments thus separating the two functions. As demand for housing grew owners of  larger housing in some 

of  the better parts of  towns subdivided it and sold or rented the subdivided units as tenements (Harris 

1973, pp.522-523) . 
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Figure 3-1. Changes of settlement structure as the housing market evolves. (© James Vance)
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The Industrial Revolution triggered the geographic separation of  living and work functions. The dis-

tance between them growing as the settlement expanded to accommodate high density economic func-

tions and pushed housing to the periphery. The formation of  new industrial towns led to changes both 

in urban and rural residential areas. The decimation of  urban life led middle and upper income families 

to flee to the countryside. At the inset of  Industrial Revolution this created a stark duality between urban 

and rural living:

“The sharply contrasted landscapes of  early Victorian England mirrored vividly the deep cleav-
ages in contemporary society: the ‘two nations’ were at no time more clearly portrayed than in 
the human geography of  1850” (Harley 1973, p.527). 

During the industrial period there was a large influx of  the newly formed business class to the country-

side. The reasons behind this move became a discussion amongst researchers. Rather than a new lifestyle 

these acquisitions were (Rubinstein 1981) considered a new attitude towards the country that seemed 

to be an extension of  the new business venture ideal as these businessmen viewed these country homes 

as a continuation of  their offices where they conducted their business (Harris and Thane 1984, p.225; 

Thompson 1984, pp.209-211). The countryside home retained the dual function of  place of  living and 

work for the newly forming industrialist class throughout the industrial period. 

Settlements expanded, creating a new transition area, the suburb. The suburbanisation movement 

gained momentum in the 1920’s and 1930’s and led to a sharp increase in the overall housing stock 

as well as increasing housing size. Development shifted to the outskirts of  settlements as large plots of  

agricultural land were made available for development. This was possible since global competition for 

crop prices forced farmers to sell their land for development. This led to 2 percent of  the entire area of  

England changing from rural to urban between 1927 and 1939 (Cherry 1988, p.80). Gradually larger 

plots of  land and semi-detached housing became a common phenomenon.

“The building industry at this time created a distinct suburban environment with the prevalence 
of  the three-bedroomed, semi-detached house. The ‘suburban semi’ is a cliché which summons 
up the mental picture of  rows of  red-roofed, roughcast pair of  houses, each with its bay windows, 
its porched entrance, its ‘third bedroom’ above”(Oliver et al. 1981, p.11). 

The private sector was induced to contribute to housing production for sale as access to better and 

cheaper credit increased. Building societies served as investors in the sector and eventually were also 

instrumental in providing financing for house purchases. After 1932 the rate of  interest and construction 

costs went down providing for the creation of  large housing estates. Between 1928 and 1936 specula-

tive house building peaked from 118,000 dwellings annually to 293,000 annually until the market was 
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oversaturated. 

The expansion of  settlements was further promoted by government policy. The Barlow report, which 

came out in 1940, underlined what was perceived at the time as the main problem associated with the 

settlement pattern, a high level of  population concentration in major cities. The report emphasized the 

need for dispersing the population and also to redevelop the central areas of  major settlements.

“Areas of  industrial concentration suffer certain disadvantages due to bad housing, lack of  space 
for recreation, difficulties of  transport, congestion, smoke and noise. These disadvantages, which 
are often accentuated in the case of  large towns by unsatisfactory economic conditions, are the 
result of  the haphazard manner in which urban development has proceeded in the past… The 
disadvantages of  concentration could be remedied or greatly reduced by good planning”(Royal 
Commission on the Distribution of  the Industrial Population 1940, p.172). 

Development almost came to a halt in the Second World War with specific areas of  the country suf-

fering extensive bombing related damage to their housing stock but quickly picked up pace after 1945. 

London bore the brunt of  the attacks with just 9,250 dwellings out of  98,000 remaining fully intact while 

25,113 buildings were seriously damaged or rendered inhabitable and 2,487 totally destroyed (Bullock 

1987, p.73). Manufacturing towns were also affected by the air raids, specifically Liverpool/Birkenhead, 

Birmingham, Plymouth/Devonport, Sheffield, Coventry, Hull and Bristol. The damage of  the war 

created a strong mindset for reconstruction with public attitude in favour of  rebuilding and in support 

of  major state planning initiatives. (Cherry 1988, p.113) public bodies. Between 1946 and 1953 several 

subsidy packages were provided for the development of  new housing with annual housing totals reach-

ing 348,000 in 1954 from 190,000 in 1948. These were obtained by providing generous subsidies and a 

stimulus to private housing as well as direct development of  council housing. Between the wars nearly 

four million dwellings were built as a result of  a sustained government house building program, one 

fourth of  which were provided through local authority council housing. As the government intensified its 

house building efforts it changed the whole dynamic of  housing provision.

After the passage of  the New Towns Act of  1946, the Town and Country Planning Act and Agriculture 

Act in 1947, the pace of  development was more regulated. The regulations shifted new housing develop-

ment to the New Towns and curtailed development in agricultural areas around existing settlements for 

preservation purposes (Cullingworth 1979). The 1952 Town Development Act shifted the creation of  

New Towns from independent corporations to local authorities thus decentralising social housing provi-

sion.  The last wave of  New Town designations was the most ambitious in population size with Milton 

Keynes (1967), Peterborough (1967), Northampton (1968) and Warrington (1968) encompassing several 

existing settlements. Greenbelts were set in place to limit the geographic expansion of  settlements and 
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have led to the increase of  densities in urban areas in the 1950’s.

The switch of  housing development from factory owners to local authorities has changed the nature and 

extent of  housing provision during the industrial period. Changes in housing policy in the 1960’s and the 

evolving economy would bring another wave of  transformation. 

3�1�2�     Housing as an Extension of Social Identity

As a result of  rapid unplanned development the beginning of  the Industrial Revolution was character-

ised by uncontrolled low quality housing built by small speculators with limited means throughout most 

British cities (Briggs 1968, p.19). The prevalence of  housing in cities in such poor condition was thought 

the cause for high levels of  mortality figures. Friedrich Engels wrote extensively about the conditions of  

the worker housing in Manchester, pointing out its many shortcomings. He also recorded the contrast 

of  ‘slums’ where the workers lived, in cities like London, with the wealthy areas they were neighbour-

ing. According to him the squalid housing conditions directly translated into an inferior lifestyle for the 

working class. The beginning of  the nineteenth century saw the highest number of  households living in 

cramped unhealthy urban dwellings. Liverpool was the worst city in Britain with an estimated 22 percent 

of  the population living in cellar accommodation followed by Manchester with 12 percent in the same 

period. London also contained some of  the most impoverished classes in the nation. During the start 

of  the Industrial Revolution housing location became an important consideration in cities like London 

where the poor people concentrated in particular neighbourhoods. The problems associated with the 

housing stock in this period have been well documented (Cherry 1988, p.34).

“We  shall  find  at  least  one  third  of   our  three  million  of   human  beings  in  the  metropolis 
housed in filthy, ill-constructed courts and alleys, or crowding in unwholesome layers, one over the 
other, in old houses and confined rooms” (Hollingshead 1985, p.234). 

The focus on the inadequacy of  the housing stock during this period led to major housing reforms in 

the country such as the construction of  model dwellings and model town building.  The model dwellings 

movement that was carried forward by public charities, such as the Peabody Trust that was founded in 

1862, demonstrated that higher standards of  housing may be attained despite the difficulties in provid-

ing housing for the very poor and the slow progression of  buildings. Model towns were built all over 

the country as a result of  religious conviction, community building and ‘paternalistic regard for work-

force and accommodation’ (Cherry 1988, pp.,35-36). By the end of  the 1870’s the conditions of  urban 

dwellings were much improved. These developments were made possible through staunch advocates of  

housing reform such as Octavia Hill who were instrumental in bringing about changes in building con-
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trol and by-laws, they have acted against insanitary housing and pioneered local improvement schemes. 

These improvements resulted in many urban dwellers to experience a ‘considerable levelling up’ how-

ever they were not able to reach the urban poor who continued to live in bad old houses (Cherry 1988, 

pp.38-49). This was when Charles Booth created his famous maps of  London in 1889 (Descriptive Map 

of  London Poverty 1889) and 1898 (Map Descriptive of  London Poverty, 1898-9) where he portrayed 

the living conditions of  the people, their homes and their work environments. Such studies were carried 

out in York and Manchester and Salford where the conditions in these cities were also heavily criticised 

(Cherry 1988, p.53). The physical reforms brought forward for low quality housing offered a general 

increase in housing quality across cities but was not sufficient to solve the problems of  the poorest in 

society

The 1920’s was a period of  significant shift in housing production as the government became the major 

housing provider. The government began to take active steps in asserting high quality standards for 

worker housing through the 1919 Housing Manual. The passing of  the Housing and Town Planning 

Act drafted by Raymond Unwin laid out the requirements for site selection, space, sanitary and health 

requirements. It made it obligatory for local authorities to prepare surveys of  their housing needs, to 

draw up plans to deal with them and to carry out these schemes. As a result of  these and other housing 

bills that followed between 1919 and 1934 nearly 2.5 million dwellings were built in England and Wales 

within these new government guidelines, 31 per cent by local authorities, and a quarter of  the remainder 

through public subsidies (Cherry 1988, p.86). Government intervention changed the social and visual 

construct of  worker housing and the neighbourhoods that contained them.

“The council estates became a significant feature in patterns of  urban growth. Layouts became 
standardised and often geometric in design; wide avenues were punctuated by roundabouts; and 
there was an abundance of  open space“ (Cherry 1988, p.86).

The 1930’s brought with it several positive first steps in slum clearance. Public housing and town plan-

ning that were instrumental in increasing the amount and quality of  housing being built. The 1930 

Housing Act shifted the role of  the State from building additional housing to encouraging slum clear-

ance and redevelopment of  cleared sites. By 1939 the officially accepted total number of  slum dwell-

ings in England and Wales was 472,000, about half  of  which had been already demolished or closed. 

However there were still major slum areas that needed to be cleared; in Manchester one third of  the 

total number of  houses were classed as unfit (Cherry 1988, p.89).  

“The building industry at this time created a distinct suburban environment with the prevalence 
of  the three-bedroomed, semi-detached house. The ‘suburban semi’ is a cliché which summons 
up the mental picture of  rows of  red-roofed, roughcast pair of  houses, each with its bay windows, 
its porched entrance, its ‘third bedroom’ above” (Oliver et al. 1981, p.11).
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Although there was a significant increase in higher quality housing production, this did not offer a full 

solution to the housing shortage problem. Unlike other industrial production schemes, individuals or 

private companies could not produce house building at a large scale that would fully respond to demand. 

The technologies used in consumer products for the mass market were not been easily adapted to the 

housing industry. Automisation, thanks to building machines and tools, has offered timesaving but was 

not sufficient since other aspects of  housing production remained costly and time consuming relying on 

manual labour. Furthermore housing required high up front costs to put together large tracts of  land and 

finance materials and labour. Despite efforts in providing high quality housing for the masses this was not 

fully achieved due to limitations in production. 

Slum clearance had a huge impact on the British housing stock in the period between 1950 and 1970. 

In England and Wales between 1955 and 1974 a total of  1,165,000 houses were demolished or closed 

as a result of  a compulsory purchase program by local authorities. The years of  greatest clearance were 

1966-72. This led to a major resettling of  the slum dwellers. In England and Wales in the period 1955 to 

1974 3,116,000 people were moved as a result of  slum clearance. The social effects of  these large moves 

led to resistance to slum clearance with the housing policy shifting to neighbourhood and housing im-

provement (Cherry 1988, p.156). The government’s role in housing improvement and provision, through 

slum clearance and new developments, after the Second World War was critical in creating a turnaround 

in housing supply.
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3�2�     Settlement Structure and Housing Pattern in the Post-Industrial 
Economy

3�2�1�     The Valuation of Housing as a Consumer Product

As the economy was transitioning into services, housing provision has also been shifting from a heavy 

supply of  general social housing provided by the government to select housing provision by private 

developers. A major contributor to housing at the end of  the industrial period, local authorities, dropped 

out of  the picture after the 1980’s with much lower numbers of  subsidized housing built primarily by 

Housing Associations and Registered Social Landlords. As the government’s role in housing provision 

decreased, the private sector became the main supplier of  housing (Fig. 3-2). Developers were more ac-

tive in the ownership market. Homeownership has expanded considerably thus changing the financial 

dynamics of  the housing market (Ball 1985; Burnett 1980; Daunton 1987; Hamnett 1995; Harris and 

Hamnett 1987; Kemeny 1981). 

Since 1914 Britain has been transformed from a nation of  renters into a nation of  homeowners - a proc-

ess that has occurred in contrast to other European countries such as Germany where private renting still 

Figure 3-2. Housing Completions (© Crown Copyright: Review of Housing Supply)
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constitutes a large share of  the housing market. In 1930 about 70 percent of  residents in England were 

private or social renters but today this trend has totally reversed, as almost 70 percent of  households 

are owner-occupiers (Jones et al. 2008). The changes towards homeownership have been attributed to 

increasing affluence, which was also evidenced in the changes in household consumption (Fig. 3-3) more 

widespread access to credit and demographic changes. However there has been very little improvement 

in housing provisions for the lower income who have been confined to existing government housing The 

changing structure of  housing supply and higher levels of  capital led to a shift towards homeownership. 

The shift into the knowledge economy and the emergence of  a new class of  highly skilled workers 

has also affected housing patterns. As the economic power of  the ‘creative’ class increased settlement 

structure has begun to change to reflect the dominant lifestyle choices.  Income has been a key variable 

in influencing housing demand. An increase in income translated into an increase in demand for space. 

Housing has been transformed into a positional good which is keenly sought and conveys social status 

(Thrift and Leyston 1992). London has been a particular example of  very tight housing supply result-

ing from high land prices; tough regulations and the limited supply of  land defining housing within its 

confines a ‘scarce commodity’. This movement has increased home prices in the city pushing out middle 

income and larger families out towards the periphery and to the lower income neighbourhoods, starting 

the cycle of  gentrification (Butler and Robson 2001). In this booming real estate market, social housing 

areas, immune to market forces, have become islands of  deprivation surrounded by increasing wealth.  

Public and private sectors have used this aspect of  housing in custom tailoring environments to attract 

particular kinds of  people. Housing has become an important element of  economic performance by 

influencing the choice of  more highly skilled members of  the labour force (Meen and Andrew 2004, 

p.199). Efforts by cities to look desirable to the increasing disposable income of  middle classes has come 

to signify the last decade. By being ‘fashionable’ and attracting these people, these cities have sought 

to place themselves in the global economy by providing qualified labour to global firms (Landry 2006). 

Housing has been marketed as an integral part of  a household’s socio-economic status.
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3�2�2�     Seeking and Expanding Housing Opportunity

Housing location preferences have swayed as demand for space increased. Between 1960 and 1980 

there was a significant shift in population in England and Wales with population shifting from the centre 

of  metropolitan cities to smaller settlements and the countryside leading to an overall dispersal of  the 

population (Champion 1994; Champion et al. 1998; Cherry 1988). This has been strengthened by the 

creation of  larger housing markets thanks to improvements in transportation networks (Barker 2004, 

pp.,13-18). Large increases of  income realized by the upper income groups have put more pressure 

on the development of  low density housing in the urban periphery (Cheshire and Sheppard 1998). 

Suburban development continued extending to more distant locations thanks to improving transporta-

tion, the advance in telecommunications and the adaptation of  flexible working patterns.

The introduction of  the automobile brought a totally different set of  dynamics, creating a major divide 

in mobility between households that owned vehicles and those that had to rely on public transporta-

tion. The numbers of  vehicle registrations demonstrate the upward trend of  car ownership (Fig. 3-4). 

However these trends were not applicable to the whole of  the population. The high up-front cost and 

maintenance requirements of  automobiles created a dichotomy in the labour market, allowing a portion 

Figure 3-3. Household Consumption (Data from: Economic Trends © Crown Copyright)
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of  the labour to have the opportunity to locate in a larger housing market area while limiting the housing 

and employment options for those who could not afford a vehicle. The advances in transportation tech-

nologies were instrumental in relaxing the bonds between employment and housing locations but this 

phenomenon mostly occurred for segments of  the workforce that could afford the added cost of  these 

technologies.

The developments in public transportation and the increase of  motor vehicles connected the new sub-

urban settlements to urban centres, thus creating commuter towns. The options afforded by an increase 

in housing choices and longer commuting possibilities led housing market boundaries to extend in time 

reaching regional scale. Each housing market area also had its internal dynamics that was important in 

its functioning. Commuting allowed housing market areas to expand their boundaries however the main 

thrust of  the market has often been restricted to local dynamics. 

New towns that were established after the 1946 New Towns Act reached their target populations by the 

1970’s with some of  them expanding to become important residential and business hubs, the most no-

table being Milton Keynes. The counter-urbanisation movement that was spotted by researchers in the 

1970’s continued across the country but lost its momentum in some regions as inner city areas became 

more popular with young workers and couples. The shifts in labour structure in cities have also led to 

a restructuring of  the inner city neighbourhoods. The increase in real estate prices due to the influx of  

Figure 3-4. New Registration of Cars  (Data from: Economic Trends © Crown Copyright)
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highly paid knowledge workers has pushed middle classes out of  their existing neighbourhoods. The dis-

placed households were not able to afford the newly built luxury developments so they started occupying 

formerly working-class neighbourhoods in central locations. Former industrial areas, which have provid-

ed an affordable housing option for middle-income households with characteristics that were considered 

‘fashionable’, became magnets for new young households migrating to the larger cities.  Mostly well-paid 

white households who could afford to move into many of  the ‘gentrified’ areas dominated these areas 

(Butler and Robson 2001, p.272). Gentrification became a major dynamic in cities with housing supply 

deficits, especially London. 

London has remained a prominent and sought after residential location albeit a short period of  decline 

(ODPM 2006). Cities and towns have continued expanding beyond their traditional boundaries to ac-

commodate new development (Barker 2003, 2004; Cheshire and Sheppard 1998). The more successful 

metropolitan cities of  the North have tried to emulate London’s housing development success. Larger 

cities like Manchester have been able to shift their focus on housing provision in certain parts of  their cit-

ies. However settlements that had large portions of  inadequate housing stock from the industrial period 

lacked any natural and historical appeal for the main drivers of  new housing development, the highly 

skilled workers. These neighbourhoods housed workers that have been able to hold onto local jobs or 

newly arrived immigrants with many vacant derelict buildings dotting the neighbourhoods.
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3�3�     The Representation of Settlement Structure and Housing Patterns

3�3�1�     Placing Housing on a Distance Scale

The spatial distribution of  housing within settlements has been a key research topic in economics as it 

is a means of  determining the price of  housing and is instrumental in determining the spatial distribu-

tion of  labour. Due to its dual nature our choice of  home location has provided a link between two very 

broad economic fields: housing and labour. Within the housing and labour research areas there has been 

a complementary role between theoretical representation and empirical research. This has resulted in 

several strands of  economic research that have dealt with the relationship between the two areas of  in-

quiry. Geographers have modelled the segmentation of  home locations as a spatial mosaic composed of  

different demographic groups. This approach has taken ground within consumer marketing and social 

service provision that combined demographic data with geographic location.

The pioneer in laying out the groundwork for the first models of  residential location was Johann 

Heinrich von Thünen who proposed a comprehensive settlement framework that included location 

choices for different types of  agricultural products. Thünen conceived his economic model in an iso-

lated plain, which he used as a canvas to determine the optimum location for the different agricultural 

produce of  his region in relation to a central market town. The model took into consideration product 

differentiation since Thünen calculated each product’s location based on its unique characteristics. The 

main theme in deciding the best location was the balancing of  the requirement for being close to the 

market versus the cost of  land. He expanded this premise several ways to include differentiation amongst 

produce such as durable versus perishable products, soil requirements and wage requirements for rural 

versus urban labour. The model also took into consideration the effect of  reverse flow of  consumer 

goods from the city itself, to create a balance of  flows from and to the city. This information was trans-

lated into simple concentric rings where the different product groups were located (Fig. 3-5).
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William Alonso (Alonso 1964) used the basic mathematical model that Von Thünen had developed 

for grain production to develop his own theory for determining housing location around a city centre. 

This interpretation did not include the broad definition of  opportunity versus cost that was adopted by 

Thünen but focused solely on an equilibrium model based on Thunen’s formulation for the price of  

grain. His developed an equilibrium for individuals and the housing market that maximized a continu-

ous utility function through location choices, which were represented by distance from the city centre. 

Alonso’s model was further advanced to include more complex definitions for utility and using time cost 

versus distance (Muth 1969) multiple locations of  employment with differing wage gradients (Evans 

1973) and ‘structure rent’ to distinguish agricultural and urban land (DiPasquale and Wheaton 1996, 

p.36-39). The model was further extended within ‘new economic geography’ to allow for imperfect 

competition and increasing returns, which included an accessibility function for both housing and em-

ployment in the residential choice decision (Beckmann 1973). William Alonso’s equilibrium model for 

residential location has been the basis for housing models.

The spatial representation of  the bid-rent model was further elaborated by researchers on ‘wasteful com-

muting’ (Hamilton 1989; Hamilton and Roell 1982; Small and Song 1992; White 1988). The research 

in this area is quite extensive (Frost et al. 1998) and focuses on how the actual spatial configuration of  

residences and workplaces define the urban form of  a particular settlement. This approach suggests 

defining a minimum average commute derived through a linear optimisation method that minimises the 

travel costs between origins and destinations. However there seems to be little agreement as to how best 

Figure 3-5. Johann Heinrich von Thünen’s concentric rings
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represent this structure; are jobs located at the centre of  the city? (Alonso 1964; Mills 1972; Straszheim 

1987)? Uniformly distributed across space (Hamilton and Roell 1982)? Are they clustered in smaller 

nodes around the city (Griffith 1981; White 1988)? Or are they located in zones (White 1988)? Within 

this framework it is not surprising that evidence has suggested that only a mixture of  models can repre-

sent a particular city. 

This research has had to face the challenge of  the modifiable areal unit problem. The unit of  analysis 

plays a role in how employment can be characterised in a city, with bigger areal units, the city becomes 

more monocentric and with smaller units more decentralised, a typical example of  the modifiable areal 

unit problem (Horner and Murray 2002; Small and Song 1992). Creating these units of  analysis be-

comes even more problematic when we consider different occupation classifications that lead to varying 

commuting patterns (Giuliano and Small 1993). In equilibrium models favoured by urban economists 

the model used for the settlement plays a role in the results that are obtained which vary according to 

location assumptions of  employment and housing location, the units of  investigation and the underlying 

socioeconomic structure which would lead to unsatisfactory results in empirical research.

3�3�2�     The Quest for a Realistic Representation

Empirical researchers have focused on the difficulties of  relaying the complex attributes of  settlements 

in their critique of  the ‘bid-rent’ models (Brueckner 1987; Straszheim 1987; Yinger 1992) in the Alonso 

tradition. The bid-rent models, although theoretically sound were seen to include “strong and unreal-

istic assumptions in order to generate clear-cut predictions about investment and spatial patterns” thus 

limiting their empirical relevance. (Whitehead 1999, p.1575) A major difficulty that has been outlined 

has been the limitation of  treating housing as an economic good since it involves several non-market 

attributes (Maclennan and Tu 1996, p.391; Sheppard 1999). Although theoretically powerful concepts, 

bid-rent models have not been widely adapted to empirical research. Empirical research on housing has 

focused on the hedonic price approach. This allowed for the use of  a set of  distinct attributes to form 

an aggregate price for the product in question. This approach follows the path set by Kevin Lancaster 

(Lancaster 1966).

“The model itself  amounts to a description of  competitive equilibrium in a plane of  several  di-
mensions  on  which  both  buyers  and  sellers  locate.  The  class  of   goods  under  considera-
tion  is  described by n objectively measured characteristics. Thus, any location on the plane, is 
represented by a vector of  coordinates z = (zl, zZ, . . .,z,), with z, measuring the amount of  the ith 
characteristic contained in each good. Products in the class are completely described by numeri-
cal values of  z and offer buyers distinct packages of  characteristics.” (Rosen 1974, ,35) 
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Hedonic functions have been used for two primary purposes, to construct overall price indices that ac-

count for changes in the quality of  goods produced and to analyse consumer demand for attributes of  

heterogeneous goods (Sheppard 1999). In housing markets two major categories have constituted the 

price bundle; dwelling specific and location specific component attributes (Wilkinson 1973). This type of  

research considers that the consumer is fully aware of  all its options in the housing market and weighs 

its decisions by considering all alternatives available (Adair et al. 2000, p.700). Whereas accessibility-

space housing market models such as bid-rent models treated location as a function of  distance from an 

employment centre, researchers working on hedonic analysis of  housing markets generally incorporated 

location and neighbourhood attributes as part of  the housing price equation. These included location 

attributes such as neighbourhood characteristics, density, crime rates etc. rather than specific geographic 

place markers such as distance. The prices in the hedonic equations were an effect of  the interaction 

between different demand functions and short-run supply functions for each attribute (Bourassa et al. 

1999).  These studies have resulted from the view that under certain conditions and at certain scales it 

is more informative to not stick to the unitary equilibrium view and be satisfied with a non or partly co-

ordinated view. 

The differentiation experienced in the housing market led researchers to investigate ways of  incorporat-

ing multiple markets in their models. Typically, a submarket was defined as a set of  dwellings that were 

reasonably close substitutes for one another, but relatively poor substitutes for dwellings in other submar-

kets (Grigsby et al. 1987; Meen and Andrew 1998; Schnare and Struyk 1976; Straszheim 1974; Sweeney 

1974). Another arm of  research has concentrated on explaining the partitioning and function of  housing 

markets. This has focused on determining how various attributes were influencing the division of  the 

market. (Hancock and Maclennan 1990; Tu 1997). The attributes which were usually determined a 

priori include socio-economic parameters, house type (Adair and McGreal 1994), house price, location 

(Goodman 1981), income of  households (Adair et al. 2000, p.713)  and market knowledge (Michaels 

and Smith 1990; Palm 1978). New statistical techniques such as cluster analysis have allowed researchers 

to compare data driven submarkets with research that concentrated on a priori submarket definitions. 

Research in this field demonstrated that in certain cities data driven models seem to explain differing 

markets better. (Bourassa et al. 1999). Economists working on housing submarket analysis have discussed 

the relevance of  spatially contiguous markets. While some researchers have opted for spatially contigu-

ous markets (Adair et al. 2000; Straszheim 1975), others have included disjointed housing locations in 

their submarkets (Rothenberg 1991). Some researchers have sought to combine spatial and hedonic 

approaches. 

The complexity of  data that was introduced into the determination of  a single price in hedonic price 

equations drew criticism from different authors. The large demand for data in constructing the set of  

variables required researchers to use cross section data, which brought with it sampling issues. The non-



79

Chapter 3- The Changing Housing Pattern

linear relationships between housing attributes and house prices, data choice, reliability and the errors 

related to interdependence among the attributes selected. were also key points of  criticism. ( See (Bartik 

1987; Brown and Rosen 1982; Epple 1987; Murray 1983; Palm 1978)). Housing submarket research 

makes for a more varied and realistic picture of  settlements; however, due to its complexity suffers from 

data related problems. 

Geographers have represented the segmenting housing market through a geographic mosaic of  different 

population groups. In order to classify the population it was important to define the attributes that will 

contribute to the segregation of  the groups. Geodemographics has been determining classes by selecting 

attributes directly from spatial data. It brings together cluster analysis and geographic location to deter-

mine areas where certain classes inhabit. This type of  analysis can be used to determine the geographic 

distribution of  different population groups in a city:

“Geodemographics are small area classifications, created by data reduction of  Census data, which 
bear an identifiable correspondence with observed consumption of  goods and services” (Brown 
1991). 

Geodemographics has had a wide appeal for commercial interests. It has been commercialised in various 

countries around the world and has been used extensively both for location planning and for the target-

ing of  communications (Webber 2004). The scale of  geodemographics does not allow for exact measure-

ments because of  the diversity within the areas identified. The limitations from the census in terms of  

the most detailed areas that can be studied have affected geodemographics directly. Analysis of  studies of  

lifestyle data at enumeration district levels have demonstrated that ‘prescriptive modelling should move 

away from crude conceptions of  social patterning and neighbourhood function’(Longley 2000). The 

finer details provided by expanding consumer databases and increasing diversity within this group has 

changed the scale of  analysis in geographic research.

The study of  inequality has also provided a rich source of  empirical research in determining where peo-

ple lived. One of  the drivers in this field has been the growing inequalities between different segments of  

the labour markets where ‘employment and income disparities have intensified markedly, and localised 

problems of  labour market disadvantage and associated social exclusion have become much more en-

trenched’ (Martin and Morrison 2003, p.6). London provided a rich source of  inquiry on the disparate 

opportunities of  occupational classes at both ends of  the socio-economic hierarchy. Its unique position 

in the national and global arena has established sturdy barriers between the ‘haves’ and ‘have nots’. 

This was the reason behind the existence of  localities that have maintained chronic problems that have 

persisted for very long periods of  time (Dorling et al. 2000). The persistence of  inequality within London 

and across England and Wales has been reported in several empirical studies. Studies for London have 
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shown that the higher income groups have grown at the expense of  the middle, accompanied by a grow-

ing inequality as this higher income group has increased its income much faster than the bottom groups 

(Hamnett and Cross 1998). Housing was seen as one of  the reasons for the inequality that was being 

observed in London (Hamnett 2003) and across England and Wales. Commenting on the diverging path 

of  inequality in the US and UK, Hamnett and Cross have used empirical evidence to distinguish the 

outlook in the UK from the characterisation set forth by Bennet Harrison and Barry Bluestone (Harrison 

and Bluestone 1988) and Saskia Sassen (Sassen 1984, 1985, 1991):

“The rich have got much richer, and there are far more of  them, particularly in London, and 
the income gap between them and the lower deciles has increased dramatically, but this is not a 
polarised income distribution in the sense used by Harrison and Bluestone or Sassen: it is a more 
unequal distribution” (Hamnett and Cross 1998, p.48).

Long term trends have shown that income inequality in the UK in the 1980’s ‘dwarfed the fluctuations 

of  inequality’ seen in the 1960’s and 1970’s and that a major contributor of  inequality was the increase 

of  unemployment in this period combined with increases in income from self-employment and invest-

ments (Goodman and Webb 1994). The growing percentage of  higher income earners affected the dis-

tribution of  occupations across residential areas. Empirical work showed that while in 1971, 72 percent 

of  the workforce lived in wards where the proportion of  managers and professionals was a half  and 

twice the national average, this had increased to 85 percent in 1991 (Dorling and Woodward 1996). The 

regional distribution of  poverty and wealth has demonstrated that poverty has affected Britain uniformly 

during the period 1970-2000, however increases in wealth have been confined to distinct areas,  with the 

southern parts of  the country becoming more exclusive over time (Dorling et al. 2007).

3�3�3�     Housing as a Force in Labour Market Dynamics

The study of  urban labour markets has also provided a rich source of  empirical research in determining 

where people lived. One of  the drivers in this field has been the growing inequalities between different 

segments of  the labour markets where ‘employment and income disparities have intensified markedly, 

and localised problems of  labour market disadvantage and associated social exclusion have become 

much more entrenched’ (Martin and Morrison 2003, p.6). This inequality was compounded by the hous-

ing market dynamics. It has been portrayed as a major factor in distinguishing the privileged from the 

under-privileged (Cheshire et al. 2000, 2003; Meen et al. 2007):

“It is the source of  income inequality in society as a whole that we should look for an expla-
nation for increased segregation in cities… where people live and the incidence of  segregation 
and ultimately exclusion, mainly reflects the increasing inequality of  incomes… the mechanism 
which produces this association between inequality and spatial segregation is the interactive sort-
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ing role of  housing and labour markets… localised urban amenities and public goods are ‘posi-
tional goods … in the sense that their supply varies systematically over urban space and is also 
very inelastic in supply. As a result, access to these goods is conditioned not on the occupation of  
a particular site but by the position a household occupies within the distribution of  income. Only 
a more or less fixed number of  households, for example, can purchase ‘river frontage’, an outlook 
onto open land or access to the best school”(Cheshire et al. 2003, p.84).

Labour markets were represented as ‘labour sheds’ or ‘labour catchments’ on the demand side, areas 

where workers are recruited from (Vance 1960) and ‘employment fields’ or job search areas for workers 

on the supply side (Smart 1974). As labour sheds and employment fields concur they become more ‘self-

contained’, the identification of  such areas lies behind a majority of  research in determining functional 

urban regions and travel to work areas. Identifying labour market areas has not been straightforward task 

as labour markets were prone to overlap and were very difficult to separate from each other especially 

when gender and occupational differences were taken into account. Furthermore labour markets were 

‘highly endogenous in nature, being actively and continuously constructed and reconstructed through 

the very processes that take place within and between them’ which makes their conceptualisation, theori-

sation and analysis quite complex (Martin and Morrison 2003, p.8). Labour market research has further 

contributed to the understanding of  housing patterns in the post-industrial economy. This field has also 

provided an important theoretical link with economic geography.

An ambitious objective in urban labour market research has been to combine the location of  home and 

work simultaneously under one equilibrium model. Several empirical studies have looked at the loca-

tion choices between work and home to determine which of  the two dominated the allocation of  labour 

across space (see (Crampton 1999) for an overview). Wayne Simpson looked at how skill levels affect 

the choice of  housing and employment location through job search behaviour. Analyzing the Greater 

London Transportation survey in 1971 he concluded that ‘more skilled workers would search and find 

jobs over a wider area from their place of  residences notwithstanding their higher valuation of  commut-

ing time’ (Simpson 1980, p.345). Another key research in this area has been the determination of  wage 

gradients across urban labour markets. In her work on wage gradients, Janice Madden used a simultane-

ous residential and workplace location model for sample US cities to demonstrate that wage increases 

lead to longer work trips (Madden 1985). Labour market researchers have ventured into simultaneous 

modelling of  both housing and work locations. These models have relied on basic equilibrium mod-

els and have not incorporated some of  the more complex aspects of  labour economy and economic 

geography. 
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3�3�4�     Towards a Complementary Outlook

The starting premise of  residential models was very similar to models of  industrial location. The initial 

assumptions were centred around a single market with a limited number of  cost functions. However 

the expanding and diversifying customer base and the rise of  a sophisticated consumer culture changed 

housing development. In order to understand the dynamics of  this changing market a more flexible 

approach involving multiple variables and markets was adopted. The diversification of  housing location 

was also picked up when geodemographics and labour market analysis expanded the research field. 
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4�0�     Overview of Chapter

The transition into the industrial economy and the awareness and emergence of  the discourse on social 

stratification were concurrent to each other. The growing cadre of  factory workers was one of  the key 

triggers in casting society as composed of  different socio-economic and socio-political classes. To under-

stand how this worker class became so prominent in social and political discourse we can point to three 

events, the breakup of  the familial and social ties between employer and employee, the dramatic increase 

of  the proportion of  wage earners and the specialisation of  occupations. All these events occurred as a 

response to the changing demands of  the industrial economy that have already been outlined in detail in 

the chapter on employment (Chapter 2). The transition into specialised mass production broke the social 

ties within and between the occupations that existed in the pre-industrial economy and paved the way for 

a new specialised salaried workforce.

The factory worker gradually became solely dependent on his/her wages, a phenomenon that had 

been limited to a small proportion of  the workforce in the pre-industrial era. This limitation on income 

changed the career, lifestyle and identity of  this growing workforce. The Fordist production system 

required specific duties from workers on the assembly line, which led to the segmentation of  production 

duties and knowledge. This was very different from the skill requirements expected from the apprentice-

ship practice in the pre-industrial period. Whereas apprentices had to go through a long period of  on the 

job training and had to acquire knowledge regarding the full spectrum of  production, factory workers 

had a limited role in the production line where skills were not easily transferred to other positions. The 

Fordist production system changed the social and economic identity of  the workers and affected their 

skill set. 

The post-industrial economy created a major shift in the workforce in England and Wales. The depend-

ence on manual labour was broken as these jobs were shifted overseas. The main engine of  the economy 

became the highly skilled, well educated, and globally oriented professionals. The growing prominence 

of  this occupation prompted new labels. However a closer look at history would demonstrate that profes-

sionals had a long run existence in the workforce. The other main distinctions during the post-industrial 

economy have been the growing role of  women within the workforce compared to the industrial period. 

There was a major shift in the transition to the post-industrial economy both in terms of  occupational 

and gender lines.

Social stratification theory appeared as a direct result of  the changing dynamics in the workforce during 

the industrial period. This first generation of  stratification theory which was concerned about social class 
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theory, provided a narrative for the formation and evolution of  the industrial worker class. But just as the 

presence and influence of  the worker class has begun to fade so did the principles of  class theory. With 

the advent of  the post-industrial economy researchers begun to challenge the class paradigm, viewing it 

as a phenomenon that was confined to the industrial period. However empirical research has continued 

to demonstrate the differences in lifestyle, career prospects and status differences amongst different oc-

cupations and social classes. This has created a renewed interest in analysing and interpreting the newly 

formed divisions of  labour. Class theory had a very strong influence on social and political thought dur-

ing the industrial period, which slowly faded in the transition to the post-industrial economy but slowly 

regained its relevance as a result of  empirical research.
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4�1�     Social Structure and Labour Composition in the Industrial 
Economy

4�1�1�     Settling in to Wage Labour

The family or household is the social building block of  society and the smallest economic component. 

Up until the 18th century households constituted the main element of  labour, through self-provisioning, 

subsistence, wage labour and by-employment (Pahl 1984, p.47). Due to their small scale and their par-

ticular labour construct most occupational classes in pre-industrial societies had a strong connection with 

their local environment: ‘labour of  any kind was rooted in a particular local economy and derived much 

of  its character from the specific opportunities and limitations of  the local environment’ (Malcolmson 

1981, p.23)  and ‘the village consisted of  households in association’ (Laslett 1983, p.79). Modes of  pro-

duction in the pre-industrial city were very much connected to the social structure. The guilds controlled 

the economic aspects of  production through pricing and the selection and structuring of  the labour force 

in a particular occupation. Most of  the workforce was selected through kinship relations rather than skill, 

education etc. The closed knit social structure of  the working class rendered professions as entertainers 

or itinerate merchants outcasts of  the system from which the dominant group isolated itself  (Sjoberg 

1955). The strong social ties within the labour force and the importance of  familial ties created a tight-

knit social structure. 

The line between occupations that were carried out at home and outside was blurry and occupational 

classes were fluid. The most widespread occupation, farming, revolved around the farmer’s social milieu 

constituted mostly by his kin. The first rural industries in England seem to have developed in areas where 

‘density of  population was relatively high and farming essentially pastoral, so that there was both the 

need and the opportunity to supplement a meagre farming income by part-time industry’ (Baker 1973, 

p.225; Thirsk 1961). Starting in the fifteenth century West Country capitalists who bought and owned 

the wool, distributed a major portion of  the work to the workers homes and then collected and marketed 

the finished products. It was clear in these parts of  the country that these capitalists formed a special 

class in the social structure of  the country (Baker 1973, pp.225-226). The separation of  the role between 

the ‘capitalist’ and ‘worker’ class appeared even before the two were brought together under one factory 

roof  in the industrial period. 

The pre-industrial definitions of  labour tended to be loose temporal definitions and shifting between 

them when necessary was a common practice. Industrial production required a more general and 

systematic approach to labour due to the introduction of  standardisation and quality control. This was 
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achieved by breaking down the kinship barriers between the workers and introducing new trajectories 

for economic and social advancement (Sjoberg 1955, p.444). The distinction of  wage labour became 

a mainstay of  the population in the sixteenth century when the ‘rough economic equality of  the early 

medieval community had been shattered beyond recognition’ as wage earners became one fifth of  the 

labour force (Baker 1973, p.206). As the incomes from industry increased these labourers spent less 

time on their small patches of  land and concentrated more on their part time labour in the factories. 

Changing economic conditions affected the work practices and earnings of  the newly forming workers 

class in the industrial period. 

The industrial economy required a defined class of  workers to be working at a set location for specific 

periods of  time. The newly formed working class was distinct from the day labourers that existed in the 

pre-industrial economy. Starting from the eighteenth century regular full-time employment in a single 

job became more common. The daily wage became the only means of  subsistence for the worker and 

his family and there was little opportunity for the household to earn supplementary income. The life 

of  workers was shaped by the opportunities provided by the factory owners. As new technologies were 

introduced in the early years of  the clothing industry regulations to preserve the work of  guild workers 

became less successful. As early as the 15th century ‘an important feature of  the cloth industry was its 

increasingly free operation, uncontrolled either by guild or state regulation’ (Baker 1973, pp.,225-226). 

Factories functioning outside the guild system started the era of  occupational categories, a phenomenon 

that begun almost two centuries earlier than the first water-powered mills arrived into the Lancashire 

region (Chapman 1972, p.13; Pahl 1984, p.47). The geographic proximity and stability required by the 

industry was considered as a factor in the development of  class-consciousness (Scott 1969; Thompson 

1963). The factory became the centre stage of  the worker class surpassing the traditional associations 

and forming a new social identity for this class. 

The large number of  workers in a factory, their organisational structure within the workplace and their 

line of  duty were starkly different to the family centred economic activities in the pre-industrial period. 

As production became more specialised the individual identities of  the workers disappeared and each 

one begun to assume the identity of  the collective. This was most apparent in the class and status differ-

ences amongst the factory owners and the workers that were in the production line. 
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4�1�2�     British Society Reflected in Social and Occupational Class Images

Beyond the capitalist and worker class which have constituted the pillars of  the Marxist view of  indus-

trial British society, new interpretations of  societal divisions and dynamics introduced new occupational 

classes. These other influential classes were the landed aristocracy (Thompson 1984; Wiener 1981), the 

professional classes (Wiener 1981) and the banking sector (Cannadine 1980; Harris and Thane 1984; 

Rubinstein 1977a; Rubinstein 1977b; Rubinstein 1980, 2006). The broadening of  class definitions led to 

a reinterpretation of  industrial society to include a large number of  distinct classes. 

English landed society had a strong influence on the development of  industries as they were the main 

providers for the large amounts of  land that was required to extract minerals and house the factories and 

the workers. This social class became an intricate part of  the web of  influences at the outset of  the indus-

trial revolution. They were able to maintain a high level of  political control and through their possession 

of  land, a valuable asset that was necessary for the advancement of  industry exerting double power 

on the development of  the new economy. Although they have been portrayed as ‘idle rentiers’ recent 

research has shown that a top segment of  this class was ‘among the foremost risk-takers, an through their 

agents amongst the most imaginative entrepreneurs, of  their times’ (Thompson 1984, p.200). The wealth 

amassed by the new industrial class was largely surpassed by the wealth of  the large landowners who had 

good earnings from urban and overseas land and the gains in the City of  London, which lay heavily in 

investment gains from overseas ventures (Harris and Thane 1984). Land brought with it power and po-

litical influence. This continued through the industrial period despite the changes in class structure due 

to the introduction of  the capitalist class. 

Another important social class that was seen to leave an imprint on industrial society was the professional 

cadre, which grew in importance towards the end of  the 19th century. Although their numbers were lim-

ited professionals that included specialists such as lawyers, doctors, public officials, journalists, professors 

and men of  letters ‘grew numerous and distinct enough to be considered a class, or more strictly speak-

ing, a subclass, with an influence on English opinion and culture far out of  proportion to its size’ (Wiener 

1981, p.14). This identity was also strengthened by these professions becoming formal organisations with 

an emphasis on expertise and knowledge. The numbers of  professions increased during the beginning 

of  the 19th century where ‘seventeen main professional occupations increased their numbers by 150 

percent, thereby coming to constitute a substantial portion of  the middle class (Reader 1966, p.211). 

This class alongside workers in transport, food and drink was seen as constituting the great majority of  

the top ‘middle-class’ wealth holders (Rubinstein 1977a). However it was very much detached from the 

industrial society: Their ‘bias toward services, together with the independence of  their status from the 

vagaries of  the market, served to detach professional men from the mental and emotional world of  the 
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industrial capitalist’ (Wiener 1981, p.15). Although our current understanding of  the professional class is 

closely related with the post-industrial economy during the industrial period professionals were detached 

from manufacturing, the main economic engine.

London City financial workers had a rough start with the industrial establishment and clearly separated 

themselves both culturally and economically from this group early on. City tradesmen’s position in close 

quarters to the London aristocracy had allowed them to be incorporated into this class and share its life-

style and culture (Wiener 1981, p.128). This created an image of  this profession as a good career choice 

for aspiring young members of  the middle and upper income classes thus providing for its continuation 

and strengthening (Harris and Thane 1984, p.227). One of  the key features of  this class was its percep-

tion as an ‘international class’ as ‘They tended to marry across national frontiers, owned property in 

different countries, moved easily among the world’s financial capitals, acted as agents for foreign gov-

ernments and in many cases owned more than one nationality’ (Harris and Thane 1984, p.228). The dis-

tinct features of  those working in the banking sector set it apart from the other industrial classes paving 

the way for a strong identity to appear in the post-industrial economy. It combined elements of  various 

other classes however ‘it was a culture that (in spite of  the trappings of  landownership), was urban rather 

than rural, functionally progressive rather than reactionary, and combined grand dynastic aspirations 

with an unpretentious devotion to work’ (Harris and Thane 1984, p.228). Investment provided by the 

City had an international significance, which has been sustained throughout the industrial period since it 

had established global ties during the expansion of  the trade networks in pre-industrial England.  

The diversity of  occupations in the industrial period required the identification and placement of  occu-

pational designations within a social framework. The Census Office starting in 1851 undertook this. The 

growing importance of  labour created a general understanding of  social differences via class divisions. 

The 1911 census, which was influenced by the works of  Charles Booth and Joseph Rowntree, created the 

Registrar General’s Classification which grouped occupations into social classes (Scott 1996, p.13). This 

scheme identified each occupational category as having a distinct set of  economic and housing resources 

and pushed forth the idea that the social standing of  each class depended on its constituents’ income 

and lifestyle. The Census Office was instrumental in officiating the newly formed classes in the industrial 

economy.
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4�2�     Social Structure and Labour Composition in the Post-industrial 
Economy

4�2�1�     Shifting Power from Wealth to Knowledge

Globalisation has had a big impact in the restructuring of  the British economy and the distribution of  

jobs (Table 4-1, Table 4-2). As manufacturing moved to countries like China, factories were closed down 

with many losing their jobs. The increase in global trade and distribution of  specializations into distant 

geographies made it essential for control and management functions like banking, communications, 

and technical consultancy to become more prominent. The new economy was ‘flatter and more flexible 

resulting in a constantly changing structure’ (Sennett 1999, p.23). There was a striking shift in the way 

business was being conducted in the post-industrial economy.

Table 4-1� Sectoral distribution of employment in the UK
Sector 1971 (% of employment) 1981 (% of employment)
Primary 2.6 2.2
Industry 44.3 37.1
Distribution 21.1 22.2
Government 5.6 9.6
Consumer Services 8.9 9.2
Social Services 11.2 11.5
Business Services 6.4 8.3

Source: Esping-Andersen 1993 p.37

Table 4-2� Occupational distribution of employment in the UK
Sector 1971 (% of employment) 1981 (% of employment)
Primary 2.9 2.5
Managers 8.8 8.7
Clerical 17.2 15.6
Sales 6.2 6.5
Skilled Manual 15.1 12.3
Unskilled Manual 25.7 24.5
Professional 4.6 6.5
Semi-professional 7.0 9.1
Skilled services 3.1 3.8
Unskilled service 9.5 10.5
Source: Esping-Andersen 1993 p.39
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Researchers viewed skilled workers as the cornerstone of  the post-industrial society, just as the industrial 

workers had been in the industrial period (Bell 1973, p.212; Thrift and Leyston 1992). However unlike 

the industrial working class skilled workers were few in number and required a high level of  education 

and good social skills due to the creative nature of  work they were conducting. High levels of  speciali-

sation and skill in the labour force were instrumental in changing business processes. It spurred the 

creation of  pockets of  specialised workers producing streams of  innovation and creativity. This changed 

the identities and structure of  their respective industries and provided the momentum for these new 

fields to establish themselves as the drivers of  the post-industrial economy (Bell 1973; Florida 2002; Price 

and Bain 1988; Scott 1988; Scott and Storper 1986; Simmie 2004)  Researchers following the tradition 

of  Marx have expanded or fine-tuned his definitions of  the capitalist and proletarian classes to include 

some of  the new occupations in the post-industrial economy (Sklair 2000) calling the newly formed 

skilled class the ‘Transnational Capitalist Class’. 

The definition and role of  the professional cadre going back to the beginning of  the nineteenth century 

have been re-evaluated. This fresh approach brought forward the realisation that this class had been 

conscious of  their identity as a distinct segment of  society. They were acknowledging it through their 

participation in ‘national associations, professional bodies, and trade unions: through appointments or 

elections to the membership of  innumerable representative and consultative bodies at local, regional and 

national levels; through informal networks and cliques’. They were also seeking to continue their stand-

ing in society through to their offspring by providing them with the best education possible and guid-

ing them into similar professional fields through the ingenious use of  both public and private resources 

(Lockwood 1995, p.10). The professional classes were regarded as relying on personal and professional 

social networks to create class identity rather than adopting a uniform class-consciousness and identity.

This class became more prominent after the 1972 Nuffield Mobility Survey which unveiled the new 

approach to social classification set by John Goldthorpe. This study demonstrated that this class did not 

exist as a cohesive demographically formed class at the time and rapidly grew from 5% from the early 

decades of  the twentieth century to over 25 percent in the 1980s (Goldthorpe 1982).

Although professional classes were separate from managers and London City workers which were 

closer to the ruling elite during the industrial period this changed in the transition to the post-industrial 

economy. The new division of  labour spurred the creation of  pockets of  specialised workers produc-

ing streams of  innovation and creativity. This changed the identities and structure of  their respective 

industries and provided the momentum for these new fields to establish themselves as the drivers of  the 

post-industrial economy (Bell 1973; Florida 2002; Price and Bain 1988; Scott 1988; Scott and Storper 

1986; Simmie 2004). The prominent role the high skilled worker class has played in the post-industrial 
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economy and its changing role within the organisational structure of  public and private enterprise has 

put its career on par with senior management (Wiener 1981, p.15). This has been a result of  the profes-

sional authority these occupations carried which ‘is not as such based on a generally superior status… 

nor is it a manifestation of  superior “wisdom” in general or of  higher moral character. It is rather based 

on the superior “technical competence” of  the professional man’ (Parsons 1954, p.38). Thrift outlines the 

transition that occurred in the 1960’s in the City of  London. The three classes that formed the core of  

the City’s workforce, the Directors and Partners of  City firms, the professional and managerial middle 

class and the clerical labour force, turned into two main occupational groups. This occurred through the 

shift of  the middle class professionals to the Director’s class due to the expanding professional institu-

tions, the increase of  firm size and the increase of  demand for professionals. Meanwhile the clerical 

labour force who initially belonged to elevated backgrounds shifted into the working class and eventually 

settled into the position of  lower paid workers The technical prowess of  the highly skilled class translated 

into a means of  authority that put the professional class on par with the more traditional higher status 

occupations. (Thrift 1992)

The post-industrial economy brought with it a new set of  economic activities accompanied by a new 

division of  labour. This new division brought to the forefront the ‘service class’. Karl Renner first used 

the term ‘service class’ in 1978:

“The expression ‘service class’ marks a fundamental distinction from the traditional ‘serving class’ 
which performed real labour, if  only at a rudimentary technical level, and was for the most part 
paid in kind. Three basic forms can be distinguished: economic service (managers etc.), social 
service (distributive agents of  welfare services), and public service (public official agents)” (Renner 
1978, p.250). 

Renner’s idea of  the service class was adapted to the post-industrial labour construct by Goldthorpe 

(Goldthorpe 1982) and Urry (Abercrombie and Urry 1983; Lash and Urry 1987) to define the middle 

classes as those divided between routine white-collar workers, who are in similar to manual workers, 

and a service class of  professionals and managers and a distinct class of  self-employed petit bourgeoisie. 

The service class encompassed different labour groups such as managers and administrators as well as 

professionals. The idea behind combining two separate divisions of  labour was that both had a role in 

faithfully carrying out their role for the employer class both in terms of  delegated authority (managers/

administrators) and as providers of  specialist advice (professionals) (Crompton 1995, p.29). 

On the other side of  the coin, the lower segments of  the occupational class have been losing their collec-

tive power and position in the economy. Workers who were not part of  the new ‘creative’ class have been 

left at the periphery of  the economic scene as a result of  the fragmentation of  the traditional manufac-
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turing worker class and the expanding role of  the transient lower skilled work (Jencks and Peterson 1991; 

Lash and Urry 1994; Saunders 1990; Westergaard 1992; Wilson 1992; Wilson 1987). Workers in these 

lower level service occupations have had to contend with settlements that were expanding and specialis-

ing at their expense, leaving them trapped in their lifestyles and geography. 

As highly specialised jobs increased, the need for labour in routine tasks, such as jobs that required 

manual dexterity or human social skills increased. Time and money spent on leisure activities, and the 

sophistication of  products demanded increased, requiring a growing cadre of  low-level service occupa-

tions that did not require any specialisation or skill. Although this signified employment growth these 

low-level service sector jobs did not provide the same career options as the manufacturing jobs that were 

steadily being lost. This was mainly because these jobs more frequently were transient, fragmented and 

not stable in nature. The increase of  this class of  low skilled workers with very low upward career mobil-

ity in countries such as the UK, has killed the dynamism of  the workforce and made it more vulnerable 

to the changing pace of  the economy creating a process of  ‘sedimentation ’. (Buck and Gordon 2000) 

“The post-industrial transformation since 1973 has produced an hourglass economic structure of  
high-paying jobs for the well educated, a dwindling number of  middle-income jobs for the mod-
estly schooled, and many, many poorly paid jobs for those with little schooling. Such a structure 
creates few opportunities for (social) mobility and carries great potential for inequality” (Massey 
1996, p.400).

4�2�2�     The Loosening of Careers

Job search activity has become a regular part of  a professional career as workers changed jobs more 

frequently as a result of  market forces or personal aspirations. Frequent changes in jobs have altered the 

career paths of  workers in all occupations. This was in stark contrast to the start of  the industrial period 

when unstable employment was considered a hindrance borne by the poor (Scott 1996, p.13)

“in nineteenth-century London in the period 1840-1900 very few workers could expect a working 
life of  stable employment and occupations which appeared relatively immune to the hazards of  
seasonality, cyclical depression, or technological development for instance - were eagerly sought 
after despite indifferent wage rates” (Jones 1971).  

Moreover this phenomenon spread throughout the labour force in the post-industrial economy. It has 

increased in time, becoming more longer and more expensive. It has been difficult to afford except for 

those who have a means of  shouldering long periods of  unemployment. Within this novel setup of  ‘inter-

rupted careers’, job search became an essential element in a career and its duration and outcome an 
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essential part of  maintaining status and income. To avoid such disruptions and keep their options open, 

workers have been seeking locations that offer them the widest range of  work opportunities. Highly 

skilled workers who require a large pool of  jobs have preferred to locate in areas that offer them the wid-

est and highest level of  career development, with a reluctance to move away from these areas (Institute 

for Political and Economic Governance et al. 2008). As job search activity became a mainstay of  the 

post-industrial economy the labour force has been adapting by engineering their lifestyle around this 

occurrence. 
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Figure 4.14: Change in % of working age population with degree level
qualifications 1991–2001

4.3.8 The importance of highly qualified labour in knowledge driven economies is
shown in Figure 4.15. This shows the correlation between degree level
qualifications in our sample of cities and patent applications per 10,000
population to the EPO around 2001. This supports the general proposition that
dynamic knowledge driven economies that rely on ideas, innovation,
institutional and organisational change and adaptability need high calibre
human capital. 
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The number of  jobs available in a particular location was critical for several different segments of  soci-

ety. Having a large number of  jobs in an area was essential for dual income households in the knowledge 

sector who have been seeking good career opportunities for both partners. They also required employ-

ment areas that offer the possibility of  jobs in diverse economic sectors as the partners could be in dif-

ferent fields which has affected the distribution of  this demographic across England and Wales (Fig. 4-1). 

Having a local job market was also essential for lower occupational jobs due to the cost of  commuting. 

This segment of  the labour force was especially vulnerable in local economic downturns due to limita-

tions for migration. The number and spread of  job opportunities within a labour market have remained 

critical for certain segments of  the workforce. 

Figure 4-1. Change in % of working age population with degree level qualifications (© Crown 
Copyright: State of English Cities)
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Table 4-3� Employment growth 1979-90 (000s employees) 

Region Production & 
Construction Services Self-employed

South East -664 846 547
East Anglia -29 150 77
South West -78 256 160
East Midlands -169 190 104
West Midlands -336 198 130
Yorkshire-Humberside -279 209 137
North West -368 119 112
North -187 58 37
Wales -127 89 75

Source:(Mackay 1992 p.15)

This was seen as a widespread phenomenon in cities that have grown as a result of  knowledge intensive 

industries. Furthermore these classes have suffered from the effects of  spatial segregation. As an example 

many of  the high-skilled workers living in Manchester City Centre live in Cheshire, those working in 

Sheffield commute from the Derbyshire Dales and Stoke-on-Trent’s high skilled workers live in Cheshire, 

Shropshire and south Staffordshire (Jones et al. 2008, p.66). The uneven distribution of  these sectors 

across the country led to a large movement of  households who have been trying to find the best location 

for their careers. However employment across some regions of  the country has not shown the same flex-

ibility and has been slow at adapting to economic change (Fig. 4-3). The uneven effects of  the economy 

have been especially harsh on the lower scales of  the occupational hierarchy which have not had the 

means to adjust to the changing economic circumstances within their local areas. 

Labour had to respond to the changing dynamics in the economy by becoming more flexible and pursu-

ing career opportunities over larger areas. This was especially crucial for knowledge worker households 

who had both partners actively involved in this sector since they both had to compete in a very dynamic 

market. This has favoured settlements that were able to offer a large and diverse number of  jobs and 

has been reflected in their attraction for these workers. While these economic changes have required a 

more flexible approach from highly skilled workers, they were a big hindrance on the job opportunities 

of  the lower occupations. As these jobs offered little compensation the workers did not have the means to 

withstand periods of  unemployment or had the chance to pursue jobs over larger areas. 
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4�3�     The Representation of Social Structure

Social class analysis has added a wealth of  knowledge to our understanding of  labour, especially the 

distinctions and similarities of  occupational groups. The close relationship between occupation and 

social class analysis has been ongoing since the beginning of  class analysis. However it is important to 

always remember that these two concepts are not interchangeable and have within themselves different 

dynamics. This fundamental view has raised discussions such as the placement of  non-working popula-

tions within the social class schema i.e. the retired, the homemakers and the unemployed (Marshall et 

al. 1996). It is inconceivable to capture the depth of  thought and the full extent of  authors that have 

contributed to analysis of  social stratification within a couple of  pages. The following section provides a 

partial overview of  the foundations of  social stratification and some key paths of  divergence in theoreti-

cal approach after the social transformations into the post-industrial economy. The focus of  the review 

will be to look at different perspectives in determining social stratification classifications and scales, thus 

the large trove of  work on discussions related to Marxist and Weberian theory within contemporary 

research will not be included (for more detailed analysis refer to (Crompton 1980), for a compendium of  

key publications refer to (Holmwood 1996)). 

4�3�1�     The Beginning of Class Consciousness

Karl Marx and Friedrich Engels viewed the plight of  British workers, specifically industrial workers as 

clues into the organization of  an emerging society.  The rigid and definitive occupational structure in 

the industrial period led Karl Marx to define two opposing social classes that reflected a strong link with 

occupation; the working class, which he called the proletariat and the financiers/owners/industrialists, 

whom he named the capitalists. Marx’s view of  labour divisions assumed an inherent weakness in the 

balance of  power in society that was being exploited by a select few, namely the capitalist class. 

The theories set forth by Marx were spurred by the poignant observations of  Friedrich Engels. The main 

source of  these observations was the living conditions of  the factory workers in Manchester. This rela-

tionship is important in deciphering how later studies began to point to a larger number of  classes within 

the industrial society.

“The comparative history of  the economic and social structures and political movements of  
Manchester and Birmingham shows just how different two individual cities could be. If  Engels 
had lived not in Manchester but in Birmingham, his conception of  “class” and his theories of  
the role of  class in history might have been very different. In this case Marx might have been not 
a communist but a currency reformer. The fact that Manchester was taken to be the symbol of  
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the age in the 1840’s and not Birmingham… was of  central political importance” (Briggs 1968, 
p.116) 

Class theory was initiated by Karl Marx as a socio-political observation of  the relationships between 

different occupational classes within the economy and has evolved into a broader approach that spans 

different theoretical spheres. Class identity had a big significance in the industrial period, as it became 

a means of  bringing the staggering effects of  the economic transformation into public consciousness. It 

was instrumental in balancing the monetary power that was received by the new capitalist class by forg-

ing a strong political identity in the working class. However the dissolution of  the working class and the 

shift from commercial to intellectual power in the post-industrial society triggered a fresh approach to 

class theory. It has followed the diverging trajectory of  the classes that it has been trying to define evolv-

ing through changing social dynamics. 

Marx’s observation on power structures concentrated on the formation of  powerful social networks as a 

key aspect of  class relationships. This relationship was inherent in the closed definition of  his two classes. 

Marx  foresaw a polarization of  classes with a decrease in the middle and a larger divide amongst the 

highest and lowest classes. This new division of  labour was interpreted as closing off  the career ladders 

that led to social advancement (Engels 1969). Those who lay in the lower rungs of  the class structure 

were seen to suffer the most from an inability to shape their own milieu. According to Marxist view the 

peasants, small entrepreneurs, artisans and the like would, as the capitalist economy grew be forced 

down into the ranks of  the proletariat and there was negligible opportunity for the lower ranking class 

to ascend socially. The only advancement could be achieved through collective advancement through 

labour movement, class struggle and eventually revolution. 

“Class is not merely a relationship between groups, it is also their coexistence with a social, cultur-
al, institutional framework set by those above. The world of  the poor, however elaborate, self-con-
tained, and separate, is a subaltern and therefore in some sense incomplete world, for it normally 
takes for granted the existence of  the general framework of  those who have hegemony, or at any 
rate its inability for most of  the time to do much about it. It accepts the hegemony, even when it 
challenges some of  its implications because largely it has to” (Hobsbawm 1978). 

Social class also played a prominent role in the writings of  Max Weber who alongside Marx formed the 

‘foundations’ of  current sociological research. Weber’s contribution to class theory has been regarded 

as clearly defining the role of  ‘class’, which related to economic power and resources and ‘status’, which 

entails ’moral judgements of  relative social standing and differences of  lifestyle’. Although these ideas 

were pronounced by sociologists before, Weber brought the ideas within the realm of  analytical think-

ing and freed them from the their specific context. ‘While there may indeed be ‘status societies’ and 

‘class societies’, status and class coexist, in varying combinations, as features of  all societies (Scott 1996, 
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p.3). Although Weber’s social classes were very similar to the ones identified by Marx, his starting point 

for identifying and separating them was economic rather than social. He believed that social class was 

formed by the composition of  several iterations of  ‘market determined life-chances’ such as property, 

skills and education (Crompton 1980, p.33). He also did not share the social determinism of  Marx. 

According to Weber social classes did not translate into common consciousness because they were consti-

tuted and reconstituted in various forms. Weber added several new layers to the discussion of  social class 

and offered a more dynamic approach in class determination, which has become a linchpin for several 

researchers investigating the post-industrial society. 

4�3�2�     The Quest for a Revised Class Paradigm

There was a growing sentiment amongst researchers that class theory had lost its relevance in the 

post-industrial economy. This view has advocated that as industrial society develops class formation is 

replaced by class decomposition as mobility between classes decreases inequality amongst classes. These 

scholars believed that the post-industrial economy would lead to the formation of  this social structure. 

There have been several critiques that have fed into the debate (refer to Smart 1992)) from an economic 

point of  view (refer to (Amin 1994) and a cultural standpoint (Giddens 1990; Lash and Urry 1994; 

Smart 1992). Throughout these discussions empirical research continued forward spurred by major 

changes in population dynamics. 

“The  central  issues  concern  the  purpose  of   class  analysis.  If  its purpose was merely to 
produce occupational classifications that have a predictive capacity, it would be possible simply 
to alter the points at which class boundaries are drawn until predictive potential is maximized” 
(Morris and Scott 1996, p.46).

Empirical research in social stratification using occupational classes was conducted under three distinct 

headings (Crompton 1980). The first one was concerned with interpreting large data sets to determine 

empirical class categories through the help of  developing computer and software power (Goldthorpe 

1987; Wright 1979). These analytic approaches to social classification were developed under the influ-

ence of  basic class paradigms by incorporating different sets of  attributes as determinants of  class forma-

tion. The second comprises socio-historical accounts of  class formation and change. This approach is the 

basis of  the literature that I have referred to in the historical overview of  class analysis in the industrial 

and post-industrial period. The last heading was related to the cultural construction and reproduction of  

class which formed the basis for the ‘sociology of  consumption’ developed by Pierre Bourdieu who incor-

porated ideas from Karl Marx, Max Weber and Emile Durkheim to define a class paradigm that would 

break the barriers set by the followers of  these core ideas and sought to connect his theoretical outlook 

with empirical research (Bourdieu 1973). I have incorporated some of  the research that has fallen within 



102

Chapter 4- The Changing Labour Composition

the second category in relating the different class formations in the industrial and post-industrial econo-

my. In this section I will concentrate on the first and third research streams.  

Two major empirical class categories incorporated major ‘theoretical’ social class schemes, which extend-

ed class definitions beyond descriptive criteria to include the basic tenets of  social class theory. The first 

one was developed in the US and included attributes such as ownership, autonomy and authority in the 

workplace to create a Marxist ‘class map’ (Wright 1979). Wright’s scheme rejects the idea of  hierarchi-

cal divisions of  occupational structure since he believes that these do not capture the social dynamics of  

the community as outlined by Marx. Occupations constitute ‘technical’ relations of  production, whereas 

classes are a result of  ‘social’ relations. For this reason his scheme is constructed on survey data. His class-

es reflect the social relations in relation to control over financial capital, physical capital and authority. 

The second class scheme was developed by Goldthorpe and the Nuffield group for Britain and was based 

on relations and conditions of  employment to reflect a Neo-Weberian classification scheme (Fig. 4-2) 

(Goldthorpe 1987). The Goldthorpe scheme was based on a ‘perceived social desirability’ ranking for oc-

cupations that was established through questionnaires. The classification also incorporated employment 

relations ie. Self-employed vs rank-and file employee.
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Figure 4   
NS-SEC operational categories and their relation to the main analytic class variables
 Operational categories  Analytic variables

  Eight (Nine) classes Five classes Three classes

  L1 Employers in large  Large employers and 

 organisations 1.1 higher managerial

  Higher managerial  occupations
  L2

 occupations

  L3
 Higher professional 

1.2
 Higher professional

   occupations  occupations  Managerial and  Managerial and

  Lower professional and   1 professional 1 professional

  L4 higher technical    occupations  occupations

 occupations  Lower managerial and

  L5
 Lower managerial 2 professional

  occupations  occupations

  Higher supervisory
  L6

 occupations

  L7
 Intermediate 

3
 Intermediate 

2
 Intermediate

  occupations  occupations  occupations

  Employers in small      Intermediate
  L8

 organisations 
4
 Small employers and 

3
 Small employers and 

2
 occupations

  Own-account  own-account workers  own - account workers
  L9

 workers

  L10
 Lower supervisory

  occupations 
5
 Lower supervisory and 

4
 Lower supervisory and

  L11
 Lower technical  technical occupations  technical occupations

  occupations      Routine and

 Semi-routine  Semi-routine   3 manual
  L12

 occupations 
6
 occupations 

5
 Semi-routine and  occupations

  L13
 Routine    routine occupations

  occupations 7 Routine occupations

  L14 
Never worked and 

8
 Never worked and  Never worked and  Never worked and 

  long-term unemployed  long-term unemployed  long-term unemployed  long-term unemployed

Figure 4-2. The Goldthorpe Class Categories (© Crown Copyright: The National Statistics Socio-
economic classification: Origins, Development and Use)
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Although Goldthorpe’s class scheme is similar to hierarchical schemes based on status and lifestyle, he 

has stressed that it is not so and is a reflection of  employment relations (Goldthorpe 1987, p.43). The 

identification of  these classes is the starting point of  the classification; the gist of  the scheme is the mobil-

ity analysis of  these classes:

“Two main (conceptual) traditions can be distinguished: one in which mobility is envisaged as oc-
curring within a class structure, and the other in which it is envisaged as occurring within some 
form of  social hierarchy. For those who follow the first tradition, mobility refers to the movement 
of  individuals as between social positions that are identified in terms of  relationship within labour 
markets and production units, for those who follow the second, mobility refers to the movement 
of  individuals as between social groupings or aggregates that are ranked according to such crite-
ria as their members prestige, status, economic resources, etc.” (Erikson and Goldthorpe 1992, 
p.29).

The Goldthorpe scheme has become an important part of  demographic inquiry in the UK as it became 

the basis of  the new Socioeconomic classification adapted by the Office of  National Statistics in the 2001 

Census (Fig. 4-3). This new classification system replaced the previous Registrar General Scheme that 

had been developed by Dr. Stevenson in 1921 which had received a large number of  criticisms over the 

years. This new scheme was explicitly based on the Goldthorpe scheme as it was perceived to be in bet-

ter standing than Wright’s scheme in the UK academic circles  (Phillips 2007).

The National Statistics Socio-economic Classification: User Manual Chapter 2: Conceptual basis

3

Table 1 

NS-SEC analytic classes

1 Higher managerial and professional 
 occupations

 1.1 Large employers and higher managerial 
  occupations

 1.2 Higher professional occupations

2 Lower managerial and professional
 occupations

3 Intermediate occupations

4 Small employers and own account workers

5 Lower supervisory and technical occupations

6 Semi-routine occupations

7 Routine occupations

8 Never worked and long-term unemployed

For complete coverage, the three categories: Students; Occupations not 
stated or inadequately described; and Not classifiable for other reasons, 
are added as ‘Not classified’.

2.1  NS-SEC has been constructed to measure employment 

relations and conditions of occupations. Conceptually, these 

are central to showing the structure of socio-economic 

positions in modern societies and helping to explain variations 

in social behaviour and other social phenomena. 

2.2  It is important that all of us who use NS-SEC 

understand its conceptual basis and what it is measuring so 

that we can use it correctly, improve our explanation of results, 

and investigate whether the classification continues to be valid. 

2.3  Of course, a clear conceptual basis does not remove all 

barriers to explaining what socio-economic differences mean – 

employment is not the only determinant of life chances and not 

everything can be explained by what a classification directly 

measures. However, a properly constructed and validated 

classification such as NS-SEC removes at least one barrier to 

explanation. It was not designed to offer better statistical 

associations than SC and SEG but to improve the possibility of 

explaining them. As it measures employment relations, ie 

aspects of work and market situations and of the labour 

contract, it enables us to more readily construct causal 

narratives that specify how NS-SEC links to a range of 

outcomes via a variety of intervening variables (see Rose and 

O’Reilly 1998:27-30; Rose and Pevalin 2000:1123–5).  

2.4  NS-SEC is an occupationally based classification but has 

rules to provide coverage of the whole adult population. The 

information required to create NS-SEC is occupation coded to 

the unit groups (OUG) of SOC2000 and details of employment 

status: whether an employer, self-employed or employee; 

whether a supervisor; and the number of employees at a 

workplace. Similar information was required for SC and SEG. 

2.5  The version of the classification that will be used for 

most analyses, the analytic version, has eight classes, shown in 

Table 1, the first of which can be subdivided. 

2.6  NS-SEC aims to differentiate positions within labour 

markets and production units in terms of their typical 

‘employment relations’. Among employees, there are quite 

diverse employment relations and conditions, that is, they 

occupy different labour market situations and work situations. 

2.7  Labour market situation equates to source of income, 

economic security and prospects of economic advancement. 

Work situation refers primarily to location in systems of 

authority and control at work, although degree of autonomy at 

work is a secondary aspect. 

2.8  NS-SEC categories distinguish different positions (not 

people) as defined by social relationships in the workplace, that 

is, by how employees are regulated by employers through 

employment contracts. 

2.9  NS-SEC distinguishes three forms of employment 

regulation: 

• service relationship: the employee renders service to the 

employer in return for compensation, which can be both 

immediate rewards (for example salary) and long-term or 

prospective benefits (for example assurances of security and 

career opportunities). The service relationship typifies 

Class 1 and is present in a weaker form in Class 2. 

• labour contract: the employee gives discrete amounts of 

labour in return for a wage calculated on the amount of 

work done or time worked. The labour contract is typical in 

Class 7 and, in weaker forms, in Classes 5 and 6.

2 Conceptual basis

Figure 4-3. NS-SEC Analytic Classes 2001 Classification (© Crown Copyright 2005: The National 
Statistics Socio-economic classification: User Manual)
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The study of  social mobility became more important as researchers begun to track the different career 

paths and generational continuum of  various occupations. It had its foundations on Weber’s ‘status’ 

concept that is concerned with the social ranking of  occupations within a community. This research field 

was concerned with positive mobility that provided greater equality of  chances of  access, for individu-

als of  all social origins, to positions differently located within the social division of  labour. According 

to this view individuals are ‘distributed among different positions and roles within the social division of  

labour quite independently from the distribution of  economic resources. Thus the idea of  order rather 

than conflict is primary which distinguishes it from the Marxist approach. Researchers that followed 

this thought pattern contended that occupational order forms the ‘backbone of  class structure’ and is 

an indicator of  class position rather than of  prestige or of  socio-economic status (Goldthorpe 1987, 

pp.,28-29).

“Nineteenth century liberalism was blind to the problem [of  mobility]: Marxism attached little 
importance to it. It was especially the revisionist socialist movement and the radical current with-
in liberalism which laid the foundation for mobility research” (Heek 1956, p.131).

The emergence of  different classification schemes and their contradictory results were interpreted by 

some scholars as the disappearance of  class identity (Pahl 1989). This evidence was used to counter the 

relevance of  the Goldthorpe classification system. Responding to criticism Goldthorpe pointed out that 

the contemporary analysis of  social class was a ‘research program within which different and indeed 

rival theories may be formulated and then assessed in terms of  their heuristic and explanatory perform-

ance’ (Goldthorpe and Marshall 1992, p.382). The growing empirical evidence on the inter-generational 

transfer of  class distinctions has tempered the discussions and opened up multiple paths of  inquiry. Cross 

national studies provided a further indication that there are very different dynamics of  class structure 

among different cultures. Countries like the UK have continued to create an environment of  entrap-

ment whereas northern European countries have allowed for more career flexibility through on the job 

training (Gershuny 1993, 233) . Gershuny, looking at the lifetime career paths of  workers in the UK, has 

found that the British unskilled service workers constituted a large portion of  the work force and demon-

strated little mobility. For males the most likely move was to manual work. For a full sixteen-year period, 

Gershuny showed that 54 percent of  males and 70 percent of  women were non-mobile, unskilled service 

workers. Hence, unskilled service workers in Britain constituted a large but relatively immobile worker 

group– “a potential proletariat”. The closed career path of  unskilled workers in the UK has created life-

long entrapment within these low level occupations whereas northern European countries have allowed 

for more career flexibility through on the job training (Gershuny 1993, p.233) . 

A more radical point of  view in empirical research has been to shift the focus from using attributes in 

determining class to using attitudes and values. The main ideas behind this view have been the concep-
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tualisation of  Pierre Bourdieau who has defined class as a social group that comes together and dissolves 

as a result of  similar lifestyles and preference profiles. Bourdieu’s general idea on social stratification was 

based on individual lifestyle choices and tastes which are modelled around each person’s social milieu 

(Bourdieu 1973). 

“even though they are supported by the sense of  one’s ‘place’ and by the affinity of  habitus, the 
principles of  vision and division of  the social world at work in the construction of  theoretical 
classes have to compete, in reality, with other principles, ethnic, racial or national, and more con-
cretely still, with principles imposed by the ordinary experience of  occupational, communal and 
local divisions and rivalries” (Bourdieu 1973). 

This view has been strengthened by the growing affluence of  populations in post-industrial coun-

tries where a shift to a more consumer-oriented lifestyle was visible. This has been the premise for the 

Cambridge Scale which measures ‘similarity of  lifestyle and therefore of  generalised advantage/disad-

vantage’ amongst different occupations (Prandy 1990). The scale provides an index for each occupation-

al class, which creates a continuous ‘social index’ measure instead of  distinct social classes. This scale is 

determined by measuring interaction amongst different occupations with the premise that socially simi-

lar occupations will interact more than those that are different. The Cambridge social stratification scale 

(CAMSIS) has been in existence and used for quite a while but has not received widespread approval:

“Despite its parsimony, or probably because of  it, CAMSIS has met strong resistance from those 
who are deeply immersed in the assumptions and narratives around the concept of  class: for 
many, stratification automatically implies distinct classes… Nevertheless, CAMSIS offers a theo-
retically sound and methodologically elegant alternative to other mainstream stratification sche-
mata. Most significantly, it rejects the classical distinctions in the social stratification literature 
between social class and social status. Instead it is argued that social position, socio-economic re-
source allocation, and social status are indivisible” (Bergman and Joye 2005, p.27).

4�3�3�     Occupational Class and Labour Divisions

Within the field of  economics the diverging experiences of  various labour groups in the post-industrial 

economy have led some researchers to question a unified labour market. This view was most pronounced 

in political economy research that looked at the ‘dual labour market’s that concentrated on the consisten-

cy of  poverty in inner urban areas and defined a separate social class which they named the ‘underclass’. 

(Jencks and Peterson 1991; Lash and Urry 1994; Saunders 1990; Westergaard 1992; Wilson 1987, 1992). 

Researchers have pointed out that the arguments laid out by this area of  research has been contested 

since a relatively high degree of  mobility into and away from the ‘underclass’ positions has been estab-

lished (Gallie 1988; Morris 1994). 
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The starting point for occupation based labour market research was the proposal that various occupa-

tional groups had differing labour market areas. The pioneer in posing the question on differences in 

commuting and thus the potential labour markets for different occupations was William Goldner:

“Workers’ normal preference areas (the normal preference area of  an individual wage earner is 
that geographical area within which he is willing to work at a particular point in time) increase 
in scope as they move up the scale of  occupations… Unskilled workers, being unspecialized, are 
more likely to encounter an acceptable job nearer to where they live. Skilled workers have to work 
for employers using their specialized skills among a far-flung group of  establishments” (Goldner 
1955, p.122).

Commuting has been a crucial element of  labour market research, both in forming the backbone of  

the most prevalent market area definitions but also as means for providing a means of  market adjust-

ment between local labour markets alongside migration. Migration provides a more flexible adjust-

ment mechanism but requires investment whereas commuting provides ‘a more rapid adjustment at 

an intra-regional scale’ (Gordon 2003, p.59) .The importance of  geographical diversification on the 

establishment of  wages and the spatial dynamics of  labour markets has not been fully picked up by the 

economic research community (Combes et al. 2008, p.375). This assumption has created a sharp divide 

between the neo-classical and new economic geography approach and the political economy approach. 

There have been attempts to represent labour within a quantitative framework within the neo-Ricardian 

approach, including the diversification of  labour based on skill level and the distinction of  sectors of  

labour required in the production of  a single item. These theories centred around the division of  labour 

between different classes by calculating percentage outputs that are created based on varying skills and 

processes (Krause 1982; Webber and Rigby 1996). However a basic tenet of  this representation was the 

homogenisation of  labour power across geographical space, thus labour power of  average intensity and 

skill has the same value across different countries and time periods. 

A key debate in post-industrial class analysis has been the treatment of  women especially within the con-

text of  labour relationships. Both Marxist and Weberian class theory are gender blind (Crompton and 

Sanderson 1990). Thus major classification schemes that are in use today such as the ones developed by 

Goldthorpe and Wright have not incorporated gender within their schemes and have only recently be-

gun to address the position of  women within these classifications. Researchers have argued that women 

should be identified separately from men in social class research because they have diverging career paths 

especially due to their role as support to their husbands and caregiver to their children. These roles have 

been seen as conflicting with their job requirements and limiting their career choices, thus putting them 

at diverging paths from their male counterparts (Crompton 1995; Jenson et al. 1988). Gender dynamics 

not only affect the workers but also occupational classes. The sex-typing of  different occupations, which 

can be a result of  credential requirements or preferences, has constituted a problem: ‘if  a professional 
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occupation, however skilled in a technicist sense, has initially emerged as a female occupation it will have 

been ranked relatively low in respect to material rewards’ (Crompton 1987). This discrepancy has been 

observed for both male and female workers within these sex-typed occupations so rather than a gender 

bias it can be classified as an occupation bias. 

The role of  women in the labour force was also critical in opening up the research between labour, 

gender and space. The classical understanding of  placing women within the home was broken with the 

beginning of  the industrial economy and as gender theory progressed the career trajectories of  women 

in the labour force has become an important research topic.

“Geographers are coming to understand what gender and environment have altered in the proc-
ess of  interaction…because gender has always been a criterion for differential allocation of  re-
sources, women’s and men’s organization has generally taken different forms within this human 
endeavour. The difference has been in large part a function of  the kinds of  environments in 
which women and men lived and worked. The nature of  women’s organisations has been pro-
pelled and constrained by particular social environments, defined as ‘women’s space’” (Mackenzie 
1989, p.109).

Location was critical in the formation and change of  class identities making the concept of  social class a 

key component of  urban sociology and geography. One of  the key strands of  research in geography that 

incorporates class theory has been the quest to understand the physical realm in light of  socio-economic 

development. This inquiry has been looking at the historical trajectory of  the economy stretching back 

to the formation of  the capitalist regime by focusing on the alternative Marxist point of  view (Massey 

1984) to our current socio-economic condition; the breakup of  the social regime in favour of  a network 

society (Castells 1996). A second strand has been looking at the effect of  space in the dynamics of  class 

theory focusing on aspects such as formation, integration, segregation, dispersion and disintegration 

of  socio-economic classes within space. This theme has been widely researched under the headings of  

‘community studies’, ‘geodemographics’, ‘segregation’ etc. Class has played an important role in framing 

broad concepts of  space formation within geography and has been a recurring theme in the identifica-

tion and analysis of  local social dynamics. 

Within the scope of  sociological thought the approach of  urban sociologists has been characterised as re-

alistic, ‘having its major empirical focus upon processes of  class formation, rather than upon descriptions 

of  the class structure. The emphasis upon the contingency of  the realisation of  particular ‘causal powers’ 

means that, in practice, empirical accounts of  the processes of  class structuring carried out within this 

framework are multidimensional’ (Crompton 1980, p.50). This aspect of  urban research has been con-

sidered a weakness because it was seen as an impediment for conducting empirical tests of  association 

and causal relationships. However it also constituted a strength because it was flexible and has provided 
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important research outcomes that have advanced the field of  social stratification analysis (Crompton 

1980). Although many researchers within the field of  urban sociology and geography have drawn their 

ideas about social class formation from social stratification theory this field of  inquiry has remained dis-

tinct from the main sociological discussions in its realistic and multidimensional approach. 

4�3�4�     Continuing to Look for Clues into Society

Employment has created different social spheres within the workplace which have been reflected onto 

society through social and familial ties. The Industrial Revolution through its intensity has been a key 

moment in bringing these diverse social outlooks into the general discussion. As the economic setup 

has evolved from the grinding factory to the flexible start-up, so has the work culture that accompanied 

it. The specialisation in the economy and the diversification it brought within the office and outside 

provided a key point in social stratification research, to re-evaluate the paradigms that had been set at the 

height of  the industrial period. Through the infusion of  empirical knowledge and a continuing quest for 

understanding and defining society, social stratification has continued to be a key research field that has 

helped us understand and interpret the post-industrial era. 
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5�0�     Overview of Chapter

As seen in the literature review there is a large volume of  theoretical and empirical work on the econ-

omy, the social environment and the physical construct of  cities. These works provide very important 

clues to the differing settlement structures in England and Wales during the industrial and post-industrial 

periods. However a large portion of  these works are confined to their own respective fields which limits 

the cross-fertilisation across disciplines. Spatial analysis provides an opportunity to bring these theoretical 

ideas together under a single representation. These spatial representations will also contribute to a nas-

cent interest in incorporating space within social science research. Analysing changes in home and work 

location preferences consistently over three census years at a fine geographical scale is a complex task. 

“Spatial analysis examines data in cross-section, as opposed to longitudinal analysis, or the analy-
sis of  temporal series. The decennial snapshots provided by the census are a prominent example 
of  cross-sectional data, because each snapshot provides a picture of  the nation’s population at one 
specific date. Successive snapshots can, in principle, be assembled to provide longitudinal series, 
but the long time intervals between census years and the tendency for the definition of  variables 
and reporting zones to change makes this a challenging task” (Goodchild and Janelle 2004, p.5).

The aim of  my research  is to provide an analytical approach for determining settlement structure 

between the years 1981 and 2001, which would form a general and consistent framework that will add 

to this large trove of  work. The basis of  the analysis will be to look at changing geographical patterns 

for work and home locations across the census years. This is an ambitious aim due to the size of  the area 

and the time period being covered. This chapter provides an overview of  the methods and techniques 

used in the analysis of  settlement change. It also provides information on the data that has been used 

and how the consistent temporal dataset has been created. 
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Figure 5-1. Classification of analytical framework
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5�1�     Setting up the Analytical Framework

In coming up with a method that  allows for measurement of  change in both space and time, it is neces-

sary to: 1) identify consistent objects and 2) identify consistent attributes. This is essential in providing 

an overview of  change in functions. To achieve these two requirements it is necessary to find a means of  

defining change within fixed parameters. This would focus the research and help create a streamlined 

narrative.  This is possible by defining the relationships between home and work through the use of  com-

muting patterns. The analysis will start off  by looking at general commuting patterns and provide further 

definition for these by splitting them into different industrial activities and occupation groups. This will 

also account for diversification within industry and labour. The analysis will relay the complex physical 

and functional structure of  settlements by determining a set of  fixed economic and social variables that 

can be compared over the three census years.

The selection of  consistent  objects is crucial. The wish to capture information at the most detailed level 

may push us to analyse change at the level of  an individual, a method adapted in census based longitudi-

nal analysis. However, twenty years is a long span of  time that creates large amounts of  variability in the 

economic life cycles of  individuals so it is necessary to aggregate to the level of  social groups. Analysis 

at group level would still pose a problem since we have to allow for social and economic change within 

these groups in the transition from the  industrial to the post-industrial economy. Thus I have decided to 

use wards with consistent boundaries as the objects to be analysed. 

Since the research covers both home and work location each ward will have two sets of  identity: the 

first one as a location for employment, the second one as home. This way I will be able to analyse the 

geographic changes of  each function independently from the other and allow for overlaps in functions. 

To define better the transformation in employment, ward clusters constituting employment centres will 

be analysed over time to observe changes in their composition. Wards will also form building blocks for 

the varying housing market areas allowing for a flexible representation of  market boundaries. Due to the 

mixing of  home and work functions on the ground I expect to see a lot of  overlap between housing and 

employment locations within wards.  

The analysis will proceed from a basic understanding of  settlements in England and Wales in 1981 and 

2001 and layer on more complex information on both their structure and function. In choosing consist-

ent attributes for my research I have considered four different representations depicted in Fig. 5-1:

The physical univariate representation (Fig. 5-1a) looks at the distribution of  a single parameter such as 
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population. The different shaded boxes in the figure correspond to different ranges of  quantities for the 

same variable. This type of  analysis is mainly used in creating high order mathematical models of  cities. 

This representation has been successfully used in various fields such as the determination of  retail loca-

tions in central place theory (Christaller and Baskin 1966; Dickinson 1964) and determining long term 

settlement trends through urban scaling laws and rank-size investigations  (Zipf  1949). These models 

provide robust theories for settlement structure. However these models focus on a single function as in 

the retail models or are more successful in capturing long term trends as in rank-size investigations (Batty 

2001). To define change at shorter time intervals and incorporate multiple functions it is necessary to add 

another level of  detail to the analysis.

I have chosen to add more detail by using a multivariate physical representation of  settlements (Fig. 

5-1b).  This type of  representation has become mainstream thanks to the use of  geographic information 

systems (GIS) (Longley and Batty 2003; Mitchell 2005).  It is useful in providing a visual representation 

for the complex database of  attributes over time. To achieve this I am going to introduce two variables: 

employment and labour. In the figure these are represented as red squares for employment and green 

and blue squares for different groups of  labour, with shades indicating different quantity ranges. I expect 

these parameters will give a more detailed account of  physical changes, because the period 1981-2001 

has seen a strong shift in both industrial and labour structure. The employment variables will be split 

into industries over the 1981-2001 period. It is not possible to achieve time consistent occupation catego-

ries since there have been major changes in both the definition and composition of  categories (http://

www.camsis.stir.ac.uk/occunits/distribution.html#UK). For each census year I will use the correspond-

ing occupational categories. A number of  different methods will be used to compare these different 

categories over time which I will provide details for later in the analysis. Further expanding employ-

ment and labour into subcategories will create a multivariate representation of  the physical structure of  

settlements. 

While the multivariate physical representation provides the framework of  analysis, the functional rep-

resentations provide clues as to how settlements come together and interact (Fig. 5-1c). In this analysis 

interaction between two locations is added to the physical representations creating a new dimension: the 

functional region.  This representation is useful in providing the basis for analysing polycentric settle-

ments as it provides information on the links. The functional area is delineated by determining a thresh-

old for self-containment such as percentage of  commuting in versus commuting out etc. Representing 

the region within this formulation misses a lot of  the complex dynamics underlying this structure.  

Another challenge of  functional models have been in evaluating and understanding their boundaries 

and provide comparability over time. For the models to work, there has to be a defined centre where 

all flow terminates and the origins have to be in a distinct region that surrounds it. Overlapping condi-

tions such as adjacent centres, clusters or polycentric structures are difficult to identify and distinguish. A 
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further complication is the interpretation of  changes of  these regions over time. Unlike physical models, 

functional relationships can change as in short term labour market adjustments altering the relationship 

between areas drastically. The complex and dynamic nature of  functional relationships necessitates the 

adoption of  a more detailed and flexible representation. 

The method I propose to use, multivariate functional representations is not commonly used to analyse 

spatial settlement structure (Fig. 5-1d). In the multivariate approach commuting is separated into catego-

ries. Although such disaggregate research of  urban functions exists, such as hedonic pricing of  housing, 

housing submarket analysis, rent and wage gradients etc., the spatial application of  this type of  research 

is limited and the results are geared towards economic theory. This creates a serious gap in urban 

research. Incorporating multiple variables in the functional representation of  space allows for a more 

concrete picture of  settlement structure to emerge. There is no established model that encapsulates the 

kind of  analysis that I am proposing to conduct. I propose to use two frameworks, multivariate physical 

and functional representations to relay the quantitative changes in employment and labour and represent 

their functional relationship in terms of  commuting distance. Within this context the functional relation-

ships will be limited to the location of  employment and housing.    

5�2�     Creation of Consistent Objects of Analysis

The UK census is an important resource in analysing historic demographic trends. The census method-

ology changes every year so it is important to relay some key issues that we can encounter when we begin 

to compare the 1981, 1991 and 2001 census. The main issues stem from the use of  10 percent samples 

for the 1981 and 1991 censuses which were a necessity at the time due to the technology available. These 

datasets contain a larger set of  variables such as gender of  commuters by occupation or industry which 

are less accurate due to sampling. One of  the major problems in census research covering the 1991 

census has been the ‘missing million’ problem caused by under-enumeration in certain geographic loca-

tions and amongst particular segments of  the population (Hall and Hall 1995). This led to census counts 

in smaller scales localities not adding up to national and local authority totals, most visibly in Northern 

Ireland. (Office for National Statistics 2004a). This problem was identified by the ONS and rectified 

after the census count by basing the national population estimates for 1991 on demographic estimates. 

Under counting also became an issue in the 2001 census (Fig. 5-3). This problem was attributed to the 

introduction of  a new data collection method, which relied on a mix of  mail-back questionnaires accom-

panied by reports from enumerators, whereas in earlier censuses the enumerators were responsible for 

collecting the data. While the reasoning behind this new methodology was to allocate resources more ef-
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ficiently to avoid any under counts and increase reliability, it garnered criticism (Boyle and Dorling 2004)

 3 

 
 

Item non-response 

Returned forms also have missing or invalid or inconsistent answers to some 
questions, the ‘item non-response’ summarised in the box below. Only the three 

questions checked by the enumerators were missing on less than 1% of forms. In 
every other question the item non-response was more than in 1991, when most 
questions had non-response under 1%. Religion was voluntary in 2001, but achieved 

over 90% response. There was some variation between areas. If one takes 5% non-
response as poor, the four best districts had poor response for only four questions 

(Wokingham, Eastleigh, Hart, E Dorset) while seven Districts had poor response for 
over 20 questions (Manchester, Blackburn and 5 London Boroughs)8. 
 

ONS filled in these missing items using information that was on the same form and on 
other similar forms. On that basis they corrected the biases that would have occurred, 

which they found to be “in the same direction as those present in the 1991 Census, but 
were less marked.”9 
 

Item non-response: missing, invalid, inconsistent responses, England and 

Wales, Census 2001 

 

Under 1%:  age, sex, marital status  

1-5%:  country of birth, ethnic group, health, long-term illness, address 

one year ago, economic activity, occupation, relationship to 
person 1, accommodation type, self-contained, bath/shower, 
lowest floor level, central heating, cars, tenure 

5-10%:  religion, provision of care, qualifications, employment status, 
supervisor status, industry, workplace address, hours worked, 

travel to work, number of rooms 

More than 10%:  Professional qualifications 17%, company size 14% 
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ONS used a different method to overcome the under counting problem in 2001. After 1991 the Office 

of  National Statistics had created the One Number Census (ONC) for 2001, which filled the gaps in ar-

eas that suffered from differential undercounting. The ONC’s aim was to adjust the Census database so 

that all the statistics would add up to ‘One Number’ and achieve more robust results for local authorities. 

This was achieved by a redesigned post-enumeration survey, called the Census Coverage Survey (CCS), 

which was much larger in scope to ones that were conducted earlier. By matching the CCS results with 

the 2001 census results the ONS identified areas that were missed by either the Census, the CCS or both 

and adjusted the totals (Office for National Statistics 2004a; Simpson 2003). Although error margins 

were calculated for the 2001 census ‘this was the first time it (had) been possible to estimate the level 

of  precision for a Census with any confidence’ as the ONS has observed (Office for National Statistics 

2004a, p.7). However research looking in more detail at the final results of  the census was still critical of  

the final estimates (Simpson and Dorling 1994). The effects of  these changes on the comparability of  the 

different censuses have not been quantified. Thus it is important to approach the results of  the analysis 

with caution and not dwell on minute differences in data. As the aim of  the research is to analyse trends 

over a long period of  time over the whole of  England and Wales, it relies mainly on averages and nor-

malised results so it is implicitly assumed that the effects of  the errors would be negligible. 

Figure 5-2. Census non-response rate comparison 1991 and 2001 (Source: Simpson 2003 © 
Crown Copyright: Census 2001 Question non-response rates)
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5�2�1�     The Commuting Database for 1981, 1991 and 2001 Census

To provide consistent objects of  analysis I have used the data held by the Centre for Interaction Data 

Estimation and Research (CIDER). Funded by ESRC, CIDER is a Data Support Unit that provides ac-

cess to interaction data sets produced from UK Censuses of  Population. There are three sets of  files one 

for each census year that contain the matrices for original boundaries. There are also an additional of  

two sets that contain the 1981 and 1991 commuting matrices for 2001 boundaries. For 2001 each matrix 

contains 8800 rows and 8800 columns creating a table that contains 77,440,000 records. One of  the 

key challenges of  the UK Census is the determination of  census boundaries during census year. Until 

2001 these boundaries have matched administrative boundaries that were determined by the political 

system. Electoral ward boundaries are regularly adjusted in response to population change to ensure that 

each local authority has similar councillor/elector ratios (Office of  National Statistics 2000) and the UK 

local government structure was substantially revised in the late 1990s with the creation of  new unitary 

authorities in some areas (Wilson and Rees 1999)This has resulted in more administrative boundary 

changes in the UK than the rest of  Europe (Office for National Statistics 2000a) creating uneven and 

differing boundaries through the census years. 

The analysis is conducted using 2001 census statistical wards. The Standard Table wards in Fig. 5-2 are 

those that were created for the release of  the 1981, 1991 and 2001 censuses. They are a subset of  statisti-

cal wards where those wards that may lead to confidentiality risks are merged to create larger wards. For 

2001 there were 113,2003 statistical wards that were merged to create a total of  8800 standard wards. 

The standard wards form the backbone of  the data that is collected for this research because they are 

the only geography that offer continuity throughout the census years. There is a major exception to this 

rule which is the use of  Census Area Statistics (CAS) Wards to determine the distribution of  various 

industries amongst employees. Census Area Statistics (CAS) wards were created for the 2001 Census. In 

England and Wales they are identical to the 2003 statistical wards except that 25 of  the wards, which 

have less than 100 residents or 40 households, have been merged to avoid confidentiality risks. Standard 

statistical wards form the basis of  the analysis as they provide the means to compare different census 

years. 

Fortunately it is possible today to obtain data for 1981, 1991 and 2001 with consistent 2001 ward bound-

aries thanks to the Special Workplace Statistics (SWS) dataset that is now held by CIDER. The current 

dataset that CIDER maintains is outlined in Table 5-1. The datasets that are being used are highlighted. 

The original interaction data for 1981 came from Zhiqiang Feng at the School of  Geography and 

Geosciences at the University of  St. Andrews since he had created the CIDER dataset for 1981 with 

2001 boundaries.
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Figure 5-3. 2001 Standard Census Wards for England and Wales with Government Office Regions 
borders. (Source: 2001 Census Output Area Boundaries © Crown copyright 2003. Crown copyright mate-
rial is reproduced with the permission of the Controller of HMSO)
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Table 5-1� Datasets held by the Centre for Interaction Data Estimation and Research (CIDER)

DATA SET EXPLANATION

2001

2001 SWS Level 1 District level commuting data from the 2001 Census

2001 SWS Level 2 Ward level commuting data from the 2001 Census

2001 SWS Level 3 Output Area level journey-to-work data from the 2001 Census

2001 STS Level 1 Council Area level travel data from the 2001 Census (Scotland only)

2001 STS Level 2 Ward level travel data from the 2001 Census (Scotland only)

2001 STS Level 3 Output Area level travel data from the 2001 Census (Scotland only)
2001 STS Level 2 (Scotland: postal sectors) Postal sector level travel data from the 2001 Census
2001 C0649 Commuters by religion Commuting to districts in England and Wales by religion

2001 C0310 Commuting: London detail Commuting to OAs by ward in Greater London

2001 C0311 Commuting: London detail Commuting to OAs in London from districts in England and Wales
1991
1991 SWS Set C Ward level journey-to-work data from the 1991 Census

1991 SWS Set C (inc. home-workers in intra-
zonal flow)

Ward-level commuting data from the 1991 Census; modified to include 
‘home workers’ in within-ward flows

1991 SWS Set C (2001 geog)
Ward-level journey-to-work data from the 1991 Census, re-estimated for 
2001 boundaries

1991 SWS Set C (2001 geog; inc. pro-rate 
‘workplace unstated’)

Ward-level commuting data from the 1991 Census, re-estimated for 
2001 boundaries; modified to include pro-rate distribution of workers 
with ‘workplace unstated’

1991 SWS Set A Journey-to-work data from the 1991 Census by residence

1991 SWS Set B Ward-level journey-to-work data from the 1991 Census by workplace
1981

1981 SWS Set C (1991 geog)
Ward-level commuting data from the 1981 Census, re-estimated for 
1991 boundaries

1981 SWS Set C (1991 geog; inc. pro-rate 
‘workplace unstated’)

Ward-level commuting data from the 1981 Census, re-estimated for 
1991 boundaries; modified to include pro-rate distribution of workers 
with ‘workplace unstated’

1981 SWS Set C (1981 geog; county/region 
level)

County/region level commuting data from the 1981 census using 1981 
geography

1981 SWS Set C (2001 geog; inc. pro-rate 
‘workplace unstated’)

Ward-level commuting data from the 1981 Census, re-estimated for 
2001 boundaries; modified to include pro-rate distribution of workers 
with ‘workplace unstated’

1981 SWS Set C (2001 geog)
Ward-level commuting data from the 1981 Census, re-estimated for 
2001 boundaries

Source: http://cider.census.ac.uk/
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However there is no workplace interaction dataset available split by industry for 2001 since this infor-

mation was suppressed by the Office of  National Statistic.  Tables ST130 (Sex and industry by distance 

travelled to work), ST131 (Sex and industry by highest level of  qualification), ST132 (Sex and industry 

by occupation) are currently unavailable at ward level. ONS is reviewing a potential risk that informa-

tion about workplaces could be disclosed through Census tables on workplace populations. For this 

reason Tables ST130, ST131 and ST132 are unavailable for wards. It was necessary to obtain ward level 

information from the Annual Business Inquiry (ABI) that is also run by the Office of  National Statistics. 

The ABI replaces the following annual survey systems: 1) Annual Employment Survey (AES) 2) Annual 

Censuses of  Production and Construction 3) (ACOP/C), which include the Purchases Inquiry (PI) 4) 

The six annual Distribution and Services (DSI) inquiries; a) Annual Wholesale Inquiry, b) Annual Retail 

Inquiry, c) Annual Motor Trades Inquiry, d) Annual Catering Inquiry, e) Annual Property Inquiry, f) 

Annual Service Trades Inquiry.  

The ABI was first conducted in 1998 and results for that year started to become available in February 

2000.The ABI information is gathered through a survey of  stratified random sample of  business across 

England and Wales, for 2008 the number of  businesses in the sample was 66,971. (http://www.statis-

tics.gov.uk/abi/background_info.asp accessed 12/03/2010). The selection process for the sampling is 

done by selecting all the large business and progressively reducing the fraction of  businesses as their size 

decreases. The only means of  comparison between the information gathered from the 2001 census and 

the ABI is to use 2003 Census Area Statistics (CAS) wards as the geography since it is possible to convert 

these into Standard Wards by aggregating them to match the 2001 Standard Wards (ST). 

5�2�2�     Technical Considerations in Large Data Management and Analysis

Conducting an analysis based on the Census Interaction Datasets requires a well-thought out methodol-

ogy because of  the size and complexity of  the data. Incorporating analysis that takes into account only 

origin, only destination and both origin-destination datasets required a geographic dataset that could 

be accessed readily and that would yield reliable results within a reasonable timeframe and not require 

extensive programming knowledge. This can be achieved in the most efficient manner by keeping the 

dataset within origin-destination matrices tied to particular geographic locations so that the queries can 

refer to rows, columns or if  necessary particular cells in the matrix. The way that most of  the geographic 

processing software such as ArcGIS, MapInfo and Manifold Systems is constructed, there is no straight-

forward way of  storing this type of  information (Liu and LeSage 2009). The second critical element of  

the analysis would be running statistical analysis on the matrices multiple times so that combined results 

can be achieved. This functionality is within the scope of  statistical software packages such as SPSS, 

STATA and R, which allow for syntax files to be created for this purpose. Both STATA (Pisati 2001) and 
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R (Bivand et al. 2008) have developed visualisation and spatial statistical tools to incorporate geographic 

information. However R cannot provide dynamically linked graphs and running large number of  itera-

tions can become problematic. As for STATA these functionalities are considered ‘static’ and ‘rudi-

mentary’ (Liu and LeSage 2009). Within these limitations I have chosen to use MATLAB as the main 

data storage and processing software. I constructed the matrices by first confirming that the datasets 

matched the referenced geographies in a GIS package since most datasets do have issues with multiple 

references or missing entries, which are resolved within the GIS packages but cannot be easily amended 

in MATLAB. After achieving full referenced matrices in the MATLAB format, I was then able to run 

the various analyses by writing ‘scripts’ and ‘functions’ that could be reused and amended as necessary. 

As MATLAB is also a powerful visualisation tool, I have used this capacity to obtain new visualisations 

that were not possible within GIS but sought to use GIS for the more ‘traditional’ thematic maps. The 

‘MATLAB maps’ do incorporate the x and y coordinates of  the wards so they do correspond to geo-

graphic representations of  the data however they do not conserve the precision of  maps and should not 

be referred to as such. By using, MATLAB, I was able to access a wide range of  benefits for the analysis 

of  origin-destination datasets and use an interesting range of  options for geographically referenced data 

visualisation albeit with less precision than geographic information software packages. 
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Figure 5-4. Skill levels and the sub-major group structure of SOC2000 and SOC90 (Source: Office 
for National Statistics 2000 © Crown Copyright: Standard Occupational Classification 2000 Vol.1)
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n Table 1: Skill levels and the sub-major group structure of SOC2000 and SOC90

Skill Sub-major groups of:

level

SOC2000 SOC90

Level 4 11 Corporate managers 1a Corporate managers and administrators

21 Science and technology professionals 2a Science and engineering professionals

22 Health professionals 2b Health professionals

23 Teaching and research professionals 2c Teaching professionals

24 Business and public service professionals 2d Other professional occupations

Level 3 12 Managers and proprietors in agriculture 1b Managers/proprietors in agriculture

and services and services

31 Science and technology associate 3a Science and engineering

professionals associate professionals

32 Health and social welfare associate 3b Health associate professionals

 professionals

33 Protective service occupations 6a Protective service occupations

34 Culture, media and sports occupations 3c Other associate professional

occupations

35 Business and public service associate 7a Buyers, brokers and sales

professionals representatives

51 Skilled agricultural trades 9a Other occupations in agriculture,

forestry and fishing

52 Skilled metal and electrical trades 5b Skilled engineering trades

53 Skilled construction and building trades 5a Skilled construction trades

54 Textiles, printing and other skilled trades 5c Other skilled trades

Level 2 41 Administrative occupations 4a Clerical occupations

42 Secretarial and related occupations 4b Secretarial occupations

61 Caring personal service occupations 6b Personal service occupations

62 Leisure and other personal service

occupations

71 Sales occupations 7b Other sales occupations

72 Customer service occupations

81 Process, plant and machine operatives 8a Industrial plant and machine

operators, assemblers

82 Transport and mobile machine drivers 8b Drivers and mobile machine

and operatives operators

Level 1 91 Elementary trades, plant and storage 9b Other elementary occupations

related occupations

92 Elementary administration and service

occupations

Note: Sub-major groups of SOC90 have been listed in the order which best approximates their equivalent

position in SOC2000.  It must be stressed however that there is no exact correspondence at this level.
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5�3�     Creation of Consistent Attributes for Analysis

5�3�1�     Determining Consistent Classification for Industry and Occupation

Creating a time series with consistent attributes is the second important challenge of  this research. There 

have been major changes in definition of  occupational class between 1981 and 2001. These changes 

are difficult to overcome because there has been a major shift in the determination and classification 

methodology for occupations. Thus it is necessary to find another common theme between the census 

years to analyse change through consistent classifications. A comparison over time is possible through the 

industrial classification system because even though there have been changes in definitions for industrial 

classification between the census years when the groups are aggregated up to broad industrial categories 

a consistent classification is achieved. 

The following table gives a broad comparison between the sections of  UK SIC(92) and the former divi-

sions, although the correlation is not exact as relatively minor differences in coverage are ignored. The 

major industrial classifications in 1981, 1991 and 2001 overlap allowing for time series comparisons.

Table 5-2� Industrial Classification (Supergroups)

2001 1981 & 1991
 A. Agriculture, Hunting, Forestry 0 Agriculture, Forestry and Fishing 

 B. Fishing

 C. Mining & Quarrying 1 Energy and Water Supply Industries 
 D. Manufacture 2 Extraction of Minerals and Ores other then Fuels 

 E. Electricity, Gas and Water Supply 3 Metal Goods, Engineering and Vehicle Industries 

4 Other Manufacturing Industries 

 F. Construction 5 Construction 

 G. Wholesale and Retail trade, Repair of Motor Vehicle6 Distribution, Hotels and Catering: repairs 
 H. Hotels and Restaurants

 I. Transport, Storage and Communication 7 Transport and Communication 

 J. Financial Intermediation
8 Banking, Finance, Insurance, Business Services and 
Leasing 

 K. Real Estate, Renting and Business Activities 9 Other Services 
 L. Public Administration & Defence, Social Security
 M. Education
 N. Health and Social Work
 O, P, Q. Other
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Occupation plays a role in settlement structure through the preference for residential locations for dif-

ferent labour groups. As occupation is closely tied to income and lifestyle it is one of  the key variables in 

shaping the location preferences of  households. In order to understand if  it was possible to determine 

particular patterns for housing location for occupations and their distribution through England and 

Wales I have sought to find out if  there was any segregation in terms of  neighbourhood location and 

type based on occupational structure. 

The occupational classifications have changed from 1981 to 1991 and from 1991 and 2001 (Fig. 5-4). 

This has created difficulties in associating the groups with each other. In the analysis they have been left 

within their groups for each census year. However for clarification on some of  these changes and the 

relevance of  occupations in understanding the skills profiles of  the workforce it is useful to relay some of  

the changes that have occurred. Occupation is most often determined by reference to a person’s main 

job at the reference time, but for persons not currently employed may be determined by reference to 

the most recent, or most recent main job. Industry refers to the economic sector to which the work done 

in a particular job contributes. It is usually defined by reference to the main product made or service 

performed at the workplace at or from which a job is carried on (Office for National Statistics 2000c). 

Thus the job of  a person who is occupationally a carpenter will be classified industrially to building, if  

employed by a building firm, but to brewing, if  employed by a brewing firm. Most occupational groups 

include jobs located in many different industrial sector, but there are some cases of  occupations, which in 

practice are associated almost entirely with one particular industry. 

Knowledge workers, who are considered the cornerstone of  the post-industrial economy, are not identi-

fied under a separate heading. The OECD/Eurostat classification system defines knowledge-based 

industries as high to medium technology manufacturing, high technology services, business services, 

financial services, health and education services plus cultural and recreational services and international 

transport services (http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Labour_market_

sector_specialisation_at_regional_level). Knowledge workers are defined by proxy measures as either the 

top three standard statistical occupational codes (‘Managers’, ‘Professionals’ and ‘Associate Professionals 

and Technical’) or workers with graduate or higher level education. (Brinkley 2008). Knowledge workers 

can be identified within the occupational structure by using different conventions that have been adapted 

by international statistical associations or research groups. 

Occupations can be separated into four basic skill levels. The first skill level equates with the competence 

associated with a general education, usually acquired by the time a person completes his/her compulsory 

education and signalled via a satisfactory set of  school-leaving examination grades (Office for National 

Statistics 2000b). Examples of  occupations defined at this skill level within the SOC90 include postal 
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workers, hotel porters, cleaners and catering assistants. The second skill level covers a large group of  oc-

cupations, all of  which require the knowledge provided via a good general education as for occupations 

at the first skill level, but which typically have a longer period of  work-related training or work experi-

ence. Occupations classified at this level include machine operation, driving, caring occupations, retail-

ing, and clerical and secretarial occupations. The third skill level applies to occupations that normally 

require a body of  knowledge associated with a period of  post-compulsory education but not to degree 

level. A number of  technical occupations fall into this category, as do a variety of  trades occupations and 

proprietors of  small businesses. The fourth skill level relates to what are termed ‘professional’ occupa-

tions and managerial positions in corporate enterprises or national/local government. Occupations at 

this level normally require a degree or equivalent period of  relevant work experience

Figure 5-5. Changing structure of male employment England and Wales (Source: Office for 
National Statistics 2000 © Crown Copyright: Standard Occupational Classification 2000 Vol.1)
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Figures 5-5 and 5-6 show, for males and females separately, changes in the occupational structure of  

employment in England and Wales between 1991 and 1996/7 (Office for National Statistics 2000b). In 

both of  these charts four overlapping bars are shown for each major group, indicating the percentage of  

total employment in the major group. The two bars placed furthest back show the occupational structure 

as recorded in 1991, by SOC90 then by SOC2000. The two bars to the front of  each group reveal how 

these percentages have changed by Winter 1996/7. There are a number of  areas where the move to 

SOC2000 will have a marked impact upon the perception of  the occupational structure of  employment. 

In major group 1 (Managers and Senior Officials) the tightening of  the definition of  managers reduces 

the size of  this category significantly, especially for females (4 per cent reduction for females and 2 per 

cent reduction for males). Major group 3 (Associate Professional and Technical Occupations) increases 

in size, more so for men than for women. Major group 4 (Administrative and Secretarial Occupations) 

declines significantly for males and slightly for females. Major group 6 (Personal Service Occupations) 

declines sharply for males, by almost three-quarters, and by about a quarter for females. The shift of  

waiters, waitresses and bar staff  to major group 9 (Elementary Occupations) has a marked effect upon 

the size of  this major group, which rises from 8 per cent of  male employment to over 12 per cent and 

from 9 per cent of  female employment to over 16 per cent.

Figure 5-6. Changing structure of female employment England and Wales (Source: Office for 
National Statistics 2000 © Crown Copyright: Standard Occupational Classification 2000 Vol.1)
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It would be possible to create a dataset that incorporates similar classes for all the three census years but 

this would also mean that a lot of  the richness of  the data would be lost in the process. This is because 

the changes in the definitions have been put forth because of  changes in the economy and as a result in 

the occupational structure of  Britain. In order to capture the different occupational structures I decided 

to work with the original classes to view how the setup has changed for each census year. 2001 has 9 

major occupational classes (Table 5-3) whereas 1981 has 16 groups. So I decided to collapse the 1981 

groups (Table 5-4). The classifications I used are as follows:

Table 5-3� 2001 Occupational Groups
1 Managers and Senior Officials 
2 Professional occupations 
3 Associate professional and technical occupations 
4 Administrative and secretarial occupations 
5 Skilled trades occupations 
6 Personal service occupations 
7 Sales and customer service occupations 
8 Process, plant and machine operatives 
9 Elementary occupations

Table 5-4� 1981 Occupational Groups

1 Professional and related supporting management, Senior National and Local Government Managers 

2

Professional and related in education, welfare, and health 
Literary,artistic, and sports 

Professional and related in science, engineering, technology, and similar fields 

3
Managerial 
Clerical and related 

4 Selling 

5
Security and protective service 
Catering,cleaning,hair-dressing, and other personal service 

6 Farming, fishing and related 

7

Materials processing: making and repairing (excluding metal and electrical) 

Processing, making, repairing and related (metal and electrical) 

Painting, repetitive assembling, product inspecting, packaging and related 

8 Construction,mining and related, not identified elsewhere 
9 Transport operating, materials moving and storing, and related 
10 Miscellaneous 
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5�3�2�     Linking Industry, Occupation and Social Stratification

To understand how these occupational classes related to the industry group it was necessary to run a 

correlation analysis. I did this by using the MATLAB function corrcoef  which calculates the correla-

tion amongst two columns of  variables. R = corrcoef(X) returns a matrix R of  correlation coefficients 

calculated from an input matrix X whose rows are observations and whose columns are variables. The 

MATLAB function corrcoef  produces a matrix of  correlation coefficients for a data matrix (where each 

column represents a separate quantity). The correlation coefficients range from -1 to 1, where values 

close to 1 suggest that there is a positive linear relationship between the data columns. Values close to -1 

suggest that one column of  data has a negative linear relationship to another column of  data (anticorre-

lation). Values close to or equal to 0 suggest there is no linear relationship between the data columns. By 

using the commuting matrix I was able to correlate the 1981 data at a very fine scale. For 2001 this was 

not required since the Office of  National Statisitcs had published a table that listed all workers within the 

two separate categories. 

To tie changes in occupational structure with social stratification theory I have decided to use the 

CAMSIS scale. CAMSIS scales, also referred to as ‘Social Interaction Distance’ (SID) scales, have been 

developed to aid in the understanding of  changes in social structure and are based on the notion that 

persons sharing similar social positions in terms of  social class or group interact more with people from 

their same group and less with others. They do not delve into the nature of  the interactions but are more  

ofa means of  identifying different social groups. Interactions are assessed based on distances amongst 

different groups in ‘social space’. The social space in CAMSIS consists of  husband-wife (or co-habiting 

partner) relationships among different occupational classes, as occupational class is seen as a major 

source of  social identity. The relationships are collected in a two dimensional table of  various classes 

where occupations of  one partner are recorded in the columns and that of  the other in rows and the 

cells show the frequency of  these pairings. These frequencies are then analysed using a number of  statis-

tical techniques and the final scores are calculated. The final scores determine an occupation’s ‘relative 

position within the national order of  social interaction and stratification’ (http://www.camsis.stir.ac.uk/

index.html). By relaying the social position of  each occupation within the labour force CAMSIS scores 

allow us to determine how occupations have reshuffled within the social stratificaiton scale between 1981 

and 2001. 
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5�4�     Methodology for Representing the Multivariate Physical Structure

The multivariate physical analysis will start out by looking at employment distributions across England 

and Wales for 1981, 1991 and 2001. Within this investigation I will look at some of  the changes that 

have been raised within empirical and theoretical studies of  employment location as relayed in Chapter 

2. The main points to be considered are looking for evidence in regional disparities in the transition into 

the post-industrial economy, to determine if  rural areas are catching up in terms of  economic activity 

with their urban counterparts and look for evidence for changes in the form of  employment centres in 

terms of  scale and clustering. These changes will be interpreted in relation to changes in population and 

labour, the two other main variables in the multivariate representation. By incorporating labour in the 

multivariate representation it is also possible to determine if  housing is being further dispersing in the 

post-industrial economy, a dynamic that appeared in the empirical analysis relayed in Chapter 3. The 

second stage of  the analysis will consider some of  the findings from Chapter 3 and 4. By looking at seg-

regation of  housing wards by occupation and delving into the particular of  the segregated wards it will 

be possible to see if  there is a shift within occupational groups in terms of  geographic distribution and 

if  we can observe spatial patterns of  fragmentation and separation between occupations. The two part 

multivariate physical analysis will bring together some of  the ideas from the literature review to deter-

mine if  it is possible to provide some empirical evidence for the findings from studies and recent theory.  

5�4�1�     Determining the Employment Centres Through Clustering

The employment centres were identified by determining employment wards and if  the employment area 

was larger than a single ward they were combined through clusters. When analysing large areas such as 

the whole of  England and Wales the scale of  analysis becomes an important consideration. Depending 

on what scale, we choose we can observe different phenomena. This is especially true for functions that 

tend to cluster around particular areas such as employment functions. Focusing on a particular neigh-

bourhood may not offer us a good overview of  the particular employment function we would like to 

analyse. The City of  London would be an area that would appear to have a level of  activity that is far 

beyond what is expected in such a small area. However extending our analysis beyond the reaches of  

the neighbourhood and in this particular case even to the level of  the south of  England would give us a 

clearer picture of  the dominance of  this particular area within the larger region that supplies it with the 

specialized labour that it requires and also receives the benefits of  its services. 

Furthermore scale is not uniform across the geography of  countries. Thus there no agreed upon param-

eters for selecting a particular geographical scale. Today with the fine level of  specialization that exists in 
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the economy choosing the smallest scale available provides us with the opportunity to capture the depth 

and breadth of  diversification of  functions. However such detailed analysis also has its setbacks because 

due to its complex nature it does not allow us to analyse patterns effectively. In order to provide detail 

and not lose focus we need to find a mechanism of  aggregating our results that would reflect the underly-

ing patterns in the more detailed geography. This is where cluster analysis provides us with a tool that al-

lows us to maintain the detailed data structure but also capture patterns across space. It has a wide range 

of  uses for any data groups where we may expect patterns to emerge from a large dataset with a complex 

pattern structure. Cluster analysis’ main means of  identifying groups of  data is based on distance meas-

ure. This is key in identifying data points that are similar in character. In geography the most common 

distance measure is Euclidian distance, but this can be altered to take into effect other parameters such 

as cost or time. Cluster analysis has been used extensively in geographic research from analysing crime 

patterns to the visualization and analysis of  epidemics. 

The clustering method that was used was hierarchical clustering (the particular function is ‘clusterdata’ 

in MATLAB). This method which is also referred to as the ‘nearest neighbour hierarchical cluster’ 

method is based on the clustering of  similar pairs that are than progressively clustered with other pairs, 

thus joining clusters at one level to form a larger cluster at a higher level. This method allows us to view 

clusters at various geographical scales thus allowing us to determine how clusters evolve as the scale is 

increased. The basis of  this calculation is the determination of  a distance value between every pair of  

objects amongst all data points that are investigated. For this cluster analysis I have used the Euclidean 

distance between pairs of  ward centroids where Euclidean distance between two points r and s is drs is 

calculated as:

d2
rs = (xr-xs)

2+(yr-ys)
2

 where xr and xs are the x coordinates of  the points and yr and ys are the y coordinates of  the points.

Distance was calculated amongst the 2001 ward centroids that form the basis of  all the datasets. These 

were contained in an 8800x3 (mxn) matrix which had the following information: the employment den-

sity in each ward, the x-coordinate and the y-coordinate of  the ward centroid. The sizes of  wards vary 

across England and Wales both by population and by size. Thus to create an effective clustering I have 

used the employment density of  each ward as well as its x and y coordinates.This calculation resulted in 

a ‘similarity matrix’ which contains distance information for 38,319,600 ((m-1)m/2) centroid pairs. For 

the determination of  employment clusters, a threshold was set to distinguish them. The wards that were 

analysed had an employment density that was above the 75 percentile for employment density for all 

wards for 2001 which was 9.71 employees/hectare. Due to the size of  the sample, it was not possible to 
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represent the full extent of  the cluster dendogram to determine a natural break for the clusters. Fig. 5-7 

shows a portion of  the dendrogram:

 

An alternative way to determine the natural breaks in the clustering is to compare the height of  each 

link in a cluster tree with heights of  neighbouring links below it in the tree. A link that is approximately 

the same height as the links below it indicates that there are no distinct divisions between the objects 

joined at this level of  the hierarchy. These links are said to exhibit a high level of  consistency, because the 

distance between the objects being joined is approximately the same as the distances between the objects 

they contain. On the other hand, a link whose height differs noticeably from the height of  the links 

below it indicates that the objects joined at this level in the cluster tree are much farther apart from each 

other than their components were when they were joined. This link is said to be inconsistent with the 

links below it. The relative consistency of  each link in a hierarchical cluster tree can be quantified and 

Figure 5-7. Cluster Dendrogram for the identification of employment clusters
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Figure 5-8. Figures depicting the centroids of a) 621 employment clusters (depicted as different 
coloured points) and their centroids (as stars) for 2001 employment wards b) with detail of the Greater 
London Area

Figure 5-9. Figures depicting the centroids of a) 300 employment clusters (depicted as different 
coloured points) and their centroids (as stars)  for 2001 employment wards b) with detail of the Greater 
London Area

a b

a b

Employment Clusters and Centroids
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expressed as the inconsistency coefficient. This value compares the height of  a link in a cluster hierar-

chy with the average height of  links below it. Links that join distinct clusters have a high inconsistency 

coefficient; links that join indistinct clusters have a low inconsistency coefficient. By default, the inconsist-

ency function compares each link in the cluster hierarchy with adjacent links that are less than two levels 

below it in the cluster hierarchy. This is called the depth of  the comparison. The objects at the bottom of  

the cluster tree, called leaf  nodes, that have no further objects below them, have an inconsistency coef-

ficient of  zero. Clusters that join two leaves also have a zero inconsistency coefficient. The inconsistency 

values provide a means of  identifying the appropriate number of  clusters for large datasets. 

 

The cluster function allows us to use a cutoff  value for the inconsistency measure. From the histogram 

above (Fig. 5-10) the two major cutoff  points were chosen as 0.7, which yielded 1533 clusters, and 1.1 

which yielded 621 clusters. As can be seen from the figures these 621 clusters in Fig. 5-8a,b separate set-

tlements into their distinct employment areas. This detail of  analysis would be beneficial when analysing 

a limited number of  settlements; however they would not provide a basis of  comparison when the whole 

of  England and Wales is considered. Thus I restricted the number of  wards to 300. I have also tried 250 

but this did not yield good results around London and in the Northwest, capturing too many employ-

ment centres within one cluster. The clustering of  employment centres with 300 clusters in Fig. 5-10 

shows a good break of  settlements across the country and provides a good basis for comparison both 

spatially and temporally. 

Figure 5-10. Distribution of inconsistency values for clusters for the identification of employment 
clusters
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Figure 5-11. Map and cartogram showing population density for 2001 a) Population Density Map 
b) Population Density Cartogram (Source: Dorling and Thomas 2004 © 2004 Daniel Dorling and Bethan 
Thomas)

Figure 5-12. Figures depicting the formation of the three dimensional representations a) ward cen-
troids b) three dimensional map of population density for 2001 standard wards.
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5�4�2�     Representing the Density Spread in 3D Maps

Since my interest in the changes of  settlement structure revolved around the distribution of  home and 

work, I have sought a representation that would give me a clear depiction of  location and distribution 

values at a fine scale. I was also interested in the comparison of  values across space such as the differen-

tiation amongst density figures. The use of  two dimensional maps did not yield a visualisation that could 

be used to spot trends, so I decided to use a three dimensional map that would allow me to incorporate 

the value that I was interested in, on the Z plane. This is not a novel approach and similar depiction of  

values have been used extensively in geography and planning. One such tool is the ‘cartogram’. In carto-

grams the value that is of  interest would replace either the area or the distance variable on the XY plane. 

For example time distance would be used instead of  actual distance to depict accessibility between areas. 

To compare the three different approaches, map, cartogram and three dimensional map I have selected 

three representations of  the 2001 population density measures. The map and cartogram are part of  a 

study conducted by Daniel Dorling and Bethan Thomas  (Dorling and Thomas 2004). The cartogram 

that is used is an ‘equal population cartogram’: 

“ An equal population cartogram is part map, part graph: it is a map projection which attempts 
to keep areas together which neighbour each other and the overall shape and compass orientation 
of  the country roughly correct while simultaneously ensuring that every area is drawn approxi-
mately in proportion to its population” (Dorling and Thomas 2004 p. 3)

In my representations I have chosen to use density as a measure for depicting values,in order to normal-

ise the effect of  the varying ward sizes. The calculation of  the density used is a straightforward  formula:

Density = Value/Area of  Ward

The calculation and visualisation was carried out in MATLAB by importing the x and y coordinates 

of  each ward calculated by using the Transform Centroids (Centroids(Inner)) value in Manifold GIS 

Systems and the relevant census tables. To generate a smooth graph that would provide a cohesive 

picture, the visualisation of  employment density was carried out by transforming a three dimensional 

scatter plot into a three dimensional surface map in Fig. 5-12a,b. This was possible by using a Delaunay 

triangulation. Given a set of  data points, the Delaunay triangulation is a set of  lines connecting each 

point to its natural neighbours. The Delaunay triangulation is related to the Voronoi diagram — the 

circle circumscribed about a Delaunay triangle has its centre at the vertex of  a Voronoi polygon. A 

regular Delaunay triangulation yielded a warped map since the triangles were also constructed for points 

that lay at the borders of  the map. To avoid this I have constrained the triangulation by creating a coarse 
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Figure 5-13. Representation of population density change a) Population Density Change Map 
(1991-2001) b) Population Density Change Cartogram (1991-2001) (Source: Dorling and Thomas 2004 © 
2004 Daniel Dorling and Bethany Thomas)

Figure 5-14. Representation of population density change a) 3D Density Change Map- Positive 
(1981-2001) b) 3D Density Change Map- Negative (1981-2001) 

a b

a b
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contour by picking a sampling of  x and y coordinates from the outer boundaries of  England and Wales. 

The triangles were created by using the ward centroids as edges. The centroids are ‘inner centroids’, 

point at the centre of  an area adjusted so that they always falls within the ward. The boundaries were 

obtained from the Edina website UKBORDERS which supplies boundary datasets and geographic look 

up tables of  the United Kingdom (http://edina.ac.uk/ukborders/). The boundary data obtained had 

to be cleaned because boundaries contained duplicate areas for wards especially in coastal areas where 

wards corresponded to multiple small islands. It was also important to make sure that each standard 

ward had its equivalent area with the correct ward label. As this process was repeated for 1981, 1991 and 

2001, close to 30,000 wards had to be processed. 

The real value of  the three dimensional plot appears in the MATLAB environment where it is possible 

to zoom in, rotate and even fly through the graph. This provided a unique perspective on the distribu-

tion of  population density values not unlike a helicopter flying through a mountain range. A lot of  this 

information gets lost when the graph is put onto paper as can be seen when we compare the population 

density map, cartogram and three dimensional representation in Fig. 5-11. 5-12. In the map we can 

very quickly pinpoint the exact areas of  high density and in the cartogram it is easy to spot the overall 

distribution of  the population across England and Wales. However it is still clear that there is some criti-

cal information that can be gleaned from the three dimensional representation. We can see settlement 

formations that resemble different types of  mountain ranges, with London appearing as the Mt. Everest 

and the Alps are a continuous ring of  settlements that span an arc through the Northwest towards Wales. 

It is this link between our inherent knowledge of  physical formations and the values that we are explor-

ing that allows us to spot trends and gives these representations their power. 

I have taken this representation a step further and created a density change map that has increases and 

decreases in density with the decreases extending towards the bottom of  the map. Fig. 5-14 show the two 

snapshots of  the map. This representation appears very different from either the map or the cartograms 

(Fig. 5-13), partly because they belong to different date ranges (1991 and 2001). Another major differ-

ence is the amount of  detail that we can extract from this representation. While the map and cartogram 

show larger areas of  decreases and increases the three dimensional representation shows a much more 

complex and detailed picture giving us a glimpse of  how diversified populations changes are across 

regions when we observe them at a fine scale. I have used this aspect of  the map to create increase-

decrease spectrums across England and Wales to provide a better picture of  how the changes are playing 

out across space. Although the three dimensional maps provide limited usability in printed/two dimen-

sional form, they still offer some key information that is difficult to identify within existing spatial repre-

sentations. I have sought to focus my analysis on exploring these representations.             
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I sought to also understand the distribution of  industries, for this part of  the analysis I have used tradi-

tional GIS mapping to capture changes within localities and compare the different industries with each 

other. Due to the differences in density some maps with very high density values such as the Services 

industry, required extra representations to determine the extent of  changes that have been occurring. In 

order to describe the local variation in industry I adopted a portion of  the shift-share analysis and cal-

culated local growth factors for each ward. The local growth share describes the extent to which unique 

local factors relate to regional industrial employment growth or decline. The local component aids in 

identifying a local area’s economic strengths and represents how a locations position contributes to larger 

scale growth. This component measures the number of  jobs created locally due to national economic 

trends. To calculate this component, I subtracted the percentage growth of  the particular industry in 

each ward from the national percentage growth for the respective industry. The ‘local growth factor’ 

used in shift share analysis was used to demonstrate shifts in the different industries. 

5�4�3�     Determining Clustering Distance Through M-Function

In order to better understand how the various industries are distributed in space both at the local and 

also at the regional level I have sought to determine their level of  clustering for 1981 and 2001. Cluster 

analysis techniques have been widely used in determining employment locations and evaluating their 

function. Since clustering measures point-patterns spatially random distribution patterns have been used 

to measure the extent of  clustering and dispersion. Some of  the more common means of  measurement 

have been the K Function (Besag 1977; Ripley 1977), the D Function (Diggle and Chetwynd 1991) and 

the G Function (Getis and Ord 1992). Another strand of  research has looked at these distributions with 

reference to a determined distribution pattern such as the Coefficient of  localisation (COL) (Duncan 

1957; Duncan and Duncan 1955) and γ .These methods are used within current research to measure 

spatial externalities in business location within the field of  New Economic Geography (Sweeney and 

Feser 2004). 

The main aspect of  clustering I was interested in was distance; by determining if  certain industries were 

clustering at different distances from each other I could interpret the overall distribution of  employment 

throughout England and Wales and determine if  there were any significant changes in employment 

scale and clustering. The method that I have sought to use for this calculation was the calculation of  the 

K-function, also referred to as Ripley’s K function (Ripley 1977), which determines at what distance 

point locations tend to cluster. The K-function is used as a spatial analytical tool in forestry and ecology 

(Dixon 2002). K refers to the circular bands that are established around every point with distances at 

specific intervals (Mitchell 2005, p.98). It is a standard analysis in GIS packages. The standard formula 

for the function is:
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€ 

K(d) = A
n2 Iijdij∑∑

i≠ j

where 

€ 

K(d)   is the value of  the K statistic at distance d. The distance is measured between each target 

point (i) and every other point (j). Each of  the distances measured are multiplied by the weight of  the 

pair 

€ 

Iij   and all these values are summed. I, the weight, is either 1 if  the neighbouring point is within the 

distance d of  the target point or 0 if  it is not. The results of  the K value are interpreted by comparing the 

results to K values obtained by a random distribution. If  the point distribution K value is higher than the 

random distribution it indicates clustering at that particular distance. The K-function offers an oppor-

tunity to clearly measure clustering in large areas to determine if  there is a propensity for the points to 

cluster at a range of  distances. 

Although the K-function offers a good measurement for point patterns, it cannot be directly applied 

to the industry distribution datasets for the 1981 and 2001 censuses. To apply it in its original form it 

would be necessary to obtain the full address of  each employment location, whereas in the dataset the 

values are given for each standard ward. Furthermore the values that are in the dataset correspond to 

the number of  workers rather than firms. Thus the original function needs to measure weights at fixed 

locations and interpret clustering by the weights rather than point distributions. It would also have to be 

applicable to different classifications since I am seeking to find the difference in clustering between dif-

ferent industries. The dataset used for the dissertation requires that the K-function be re-interpreted to 

match the data.

The measure that will be used to replace the K-function was developed by Eric Marcon and Florence 

Puech and is named the M-function (Marcon and Puech 2010). The M function is a cumulative function 

that counts neighbouring points up to a chosen distance for a specific sector. The formula is as follows:

€ 

M(r) = (Ti /Ni) /(T /N)

where 

€ 

Ti /N   is the average of  the ratio of  target neighbours ( 

€ 

Ti ) normalised by all the neighbours in 

the area (

€ 

Ni  ) around the point i at distance r. This value is compared to the global ratio of  the target 

sector ( 

€ 

T /N ). If  

€ 

Ti /N   is greater than  

€ 

T /N  we can conclude that more plants of  the target type are 

observed within a distance r around the reference points type than on average, within a circle of  radius r 

drawn anywhere. For this formula points can be weighted so rather than plants the number of  employees 

can be used. For a particular industry S where 

€ 

Ns  denotes the total number of  establishments from that 
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sector within an area A containing a total of  N plants belonging to a variety of  industries. If  the distance 

between two plants i and j from sector S is less than the radius i than than   

€ 

cs ( i, j , r)= 1 and 0 if  it is 

not. The total number of  neighbours of  i, within the same sector and located within a distance r can be 

calculated as 

€ 

cs (i, j,r )j=1,i≠ j

Ns∑   . We can also calculate a similar value for all neighbouring plants regardless 

of  sector with 

€ 

c(i, j,r )j=1,i≠ j

N∑   . The number of  workers in each plant can be added to the formula by 

€ 

w j   . 

The proportion of  employees of  industry S within a given radius r can be represented as:

€ 

1
Ns

cs (i, j,r )w jj=1,i≠ j

Ns∑
c(i, j,r )w jj=1,i≠ j

N∑i=1

Ns∑

This ratio can then be compared to the whole industry by dividing it with:

€ 

1
Ns

Ws − wi

W − wi
i=1

Ns∑

where 

€ 

Ws  is the total number of  employees in industry S within area A, W is the total number of  

employees in all sectors and 

€ 

wi  is the weight of  plant i. The ratio of  the two formulas defines the M 

function for the intra-industry geographic concentration of  sector S:

€ 

Ms(r) =
cs ( i, j ,r)w jj=1,i≠ j

Ns∑
c( i, j ,r)w jj=1,i≠ j

N∑i=1

Ns∑ Ws − wi

W − wi
i=1

Ns∑

The numerator in the M function is the relative weight of  sector S within the total number of  industries 

within circles of  radius r. The denominator is the relative size of  sector S within all sectors. If  the value 

of  the M function is 1, the location pattern for sector S is the same as the one for the location pattern of  

all industries combined. For M values higher than 1 there are proportionally more employees close to 

plants in sector S (within a distance r) than in the whole area. For values less than 1, there are relatively 

fewer employees in sector S within a distance r around the establishment compared to employees in the 

whole area (Marcon and Puech 2010). It is clear how this formula would be useful in identifying differ-

ent locational patterns for industries. By assigning the values to points at ward centroids it is possible to 

calculate the concentration of  specific sectors within a particular distance r to that ward when compared 

to the whole area A. There is one cautionary note that needs to be considered in the application of  this 
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formula to census wards. To get a full picture, the whole extent of  wards was included in the analysis and 

the range of  distances was calculated between three and forty km, at one km intervals. Thus the sum of  

all industries, at certain distances to the point i, has yielded zero employment. This was especially the 

case in the more rural locations, where ward sizes are larger, which yielded a zero denominator resulting 

in an error in the formula. This error was suppressed and the sum value only included numerical results. 

As a result the difference of  ward areas between urban and rural locations the M value graphs of  rural 

locations tend towards zero at shorter distances more than urban locations. 

The authors have also developed confidence intervals to interpret the results of  the M function, however 

within the analysis this will not be sought since the aim is to compare values across regions and time 

rather than stand-alone figures. To provide a better framework to interpret the M values for different 

industry sectors, they will be compared with population density figures. This will provide a comparison 

between population density and economic activity. It would allow for easier interpretation of  settlement 

patterns and also differentiate the selected areas that are used for comparison. By incorporating popula-

tion figures within the M function graphs it will be possible to evaluate if  the clustering of  industries is 

related to clustering of  populations. 

5�4�4�     Determining the Distribution of Occupations in Residential Wards

The second stage of  the multivariate analysis will look at segregation of  housing by occupation. This 

will provide information that can be tied with the findings of  Chapter 3 and 4. By combining informa-

tion gleaned from this analysis with the changes in occupational and social structure of  labour it will be 

possible to get some insight into the relationship between settlement structure and the changing socio-

economic dynamics of  England and Wales. 

Measuring segregation at ward level is not a precise exercise since wards are composed of  several smaller 

neighbourhoods that could have very different characteristics. Thus it would be very difficult to find 

wards segregated by a particular occupation. To expand this limitation I have sought to determine if  

there were any clusters of  occupations at the various ends of  the occupation spectrum as well as deter-

mining overall segregation levels. Due to their size wards would capture a large number of  neighbour-

hoods that can have various characteristics thus it is assumed that most wards will be composed of  a 

mixture of  occupations and would not appear as segregated.  Ward types and areas are variable since 

they are determined for electoral purposes. The Office of  National Statistics has conducted a study in 

2004 to determine the settlement characteristics for 2001 wards. This study separated wards into three 

main settlement classifications 1) Urban (population over 10,000) 2) Town and Fringe and 3) Village, 

Hamlet and Isolated Dwellings. Each classification was divided into ‘sparse’ and ‘less sparse’ categories 
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Figure 5-15. Distribution of 2001 wards by type of settlement 

Figure 5-16. Box-plot showing distribution of 2001 ward areas by type of settlement
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bringing the total of  classifications to six. The ONS guidance notes indicate that the six categories can 

be aggregated up to two categories to distinguish urban and rural settlements across England and Wales 

(Fig. 5-17). The settlement classification provided by ONS allows for a general definition of  urban and 

rural settlement wards across the country. 

Aggregating the Rural Urban Classification 
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The analysis of  2001 wards based on settlement types (Fig. 5-15) shows that a majority of  wards fall un-

der the urban>10k – less sparse category (Office for National Statistics 2004b). This category consists of  

63 percent of  all wards. As expected there are very few wards that are classified as urban>10k – sparse 

and Town and Fringe- Sparse (both at 1 percent). The reason behind the predominance of  Urban>10k 

– Less Sparse category is because wards are not of  equal size. Urban wards tend to be much smaller 

in area compared to Town and Fringe and Village wards. The difference in ward area sizes yields an 

unequal distribution amongst settlement classifications. Figure 5-16 gives us an indication how the dif-

ferences in ward area are distributed amongst different settlement types. The box plot demonstrates that 

it would be possible to capture ‘urban’ wards by selecting wards with areas less than 1000 hectares. This 

aspect of  ward distributions will be used in the analysis chapter (Chapter 6) to assess differences amongst 

urban versus rural wards. As a result of  the distribution of  ward areas it is possible to use ward area as a 

proxy for settlement classification in the analysis. 

Figure 5-17. Aggregating the urban/rural classifications (Source: Statistics 2004 © Crown Copyright: 
Rural and Urban Statistics in England: Guidance Notes)
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Figure 5-18. Wards above 0.49 (95th percentile 2001)segregation index in 2001 and 0.63 (95th 
percentile 1981) segregation index in 1981
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The segregation index of  each ward, 

€ 

Si , is composed of  the total of  all occupational indexes for that 

particular ward. The index of  occupation o in ward i, denoted as S(i,o), is calculated by first determin-

ing the percentage of  workers who are in a particular occupation by dividing the number of  workers w 

in occupation o, 

€ 

wo  , by the total number of  workers in that ward 

€ 

wi . The percentage of  workers in 

occupation o, for the whole of  England and Wales, 

€ 

Wo

W
  , is then subtracted from the ward percentage to 

determine the index. 

€ 

S(i,o) = wo

wi

− Wo

W

The overall segregation index for a particular ward is thus the sum of  indexes (absolute value) for all oc-

cupations in that ward,

€ 

Si = S(i,o)
o=1

n∑

As 

€ 

Si  approaches zero, the ward resembles the average occupational distribution for England and 

Wales, as the value of  

€ 

Si   increases the distribution becomes more skewed.

The dynamic analysis power of  MATLAB is most visible in its ‘data brushing’ function, which I have 

used in a number of  analyses within the dissertation. Fig. 5-18 provides an example of  how this method 

works for segregation analysis. With this method data in a number of  graphs are linked to a single table 

ie. a scatter plot of  values is linked to a MATLAB map through a table that has both the geographic 

coordinates of  ward centroids and the values in the scatter plot. After the graphs and map are linked, the 

points on the graph are ‘brushed’, thus they appear in a highlighted colour compared to other points. 

In the figure these appear in green. This selection represents wards with segregation indexes above 0.49 

in 2001 and above 0.63 in 1981. To achieve this only wards that are above the 0.49 threshold for 2001 

are graphed and the ones above 0.63 in 1981 are brushed. We can see the distribution of  the points in 

the segregation index graph for 1981 at the top left hand corner where the highlighted points are in 

green and the remainder are in blue. From this graph it is also possible to see that there is no correlation 

between high segregation indexes between 1981 and 2001 since the graphed points cover the full range 

of  segregation indexes in 1981.  

These segregated points are geographically identified by linking them to a map. The points highlighted 

in the graph are highlighted in the same colour in the map so it is possible to quickly visualise where 

the selected points in the graph are located within England and Wales. We can see from the graph that 

segregated wards for both 1981 and 2001 are distributed across all of  England and Wales with no visible 
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regional or settlement type variations. In certain instances such as this one multiple graphs are connected 

to the map so it is possible to observe different attributes of  the ‘brushed’ wards as well. For this example 

I have used the ward area/index graph for Professional Occupations for 1981 to see if  there was any 

visual correlation between the two graphs. The highlighted points appear at both ends of  the spectrum 

indicating that segregation is not exclusively a consequence of  the housing choices of  professionals in 

1981.  In order to clarify which graph is ‘brushed’ graphs, these have been raised above the page graphi-

cally to highlight them as in the Segregation Index 1981 graph. 
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5�5�     Methodology for Representing the Multivariate Functional 
Structure

The multivariate functional analysis will be composed of  two main parts: the analysis of  labour sheds 

and the analysis of  employment fields. In the last section of  the analysis I will bring together these two 

representations to provide a full functional representation of  England and Wales. The labour shed analy-

sis will provide a clearer picture for employment divisions amongst the regions by showing the extent of  

labour markets across England and Wales. Employment fields will look at differences within the labour 

market. By splitting these by gender and occupational group I can also refer back to some of  the findings 

regarding differences amongst labour markets and commuting patterns for gender and different labour 

groups in Chapter 4. These disparities will be further elaborated by tying them in with social stratifica-

tion research through the CAMSIS scales. 

5�5�1�     Assessing the Interpolated Commuting Dataset

Before going into the details of  the analysis it is important to determine how boundary changes and the 

use of  the interpolated datasets for 1981 and 1991 may affect the analysis. Because of  the boundary 

changes, the centroids for wards used in the analysis change for each census year. As can be observed 

there are large discrepancies amongst the different centroid points in Fig. 5-16. This affects the distances 

that these points are from each other. However when we focus on distances amongst wards for these 

years we have a very different picture. The probability density curves for distances amongst ward centro-

ids for 1981, 1991 and 2001 show that the distribution of  distances has remained the same over the years 

in Fig. 5-20. 

The main methods of  analysis in this dissertation for the census datasets will be based on determining 

distances of  commuting. Thus it is imperative to determine if  this will be possible with the 1981 and 

1991 interpolated datasets. There is a possibility that this would not be the case due to the distance decay 

assumptions that were taken by the CIDER group as part of  their interpolation process. The boundaries 

for 1981, 1991 and 2001 differ considerably as in Fig. 5-21. To overcome boundary discrepancies over 

time, CIDER has created synthetic datasets for 1981 and 1991, which corresponds to 2001 boundaries. 

Paul Boyle and Zhiqiang Feng at CIDER have created these datasets (Boyle and Feng 2002). Their 

interpolation method has been primarily developed for the Special Migration Statistics dataset and 

transferred to the Special Workplace Statistics that contain the commuting data information. Thus the 

theoretical foundations for the method rely on analysis on migration flows and are then applied to com-

muter flows. 
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Figure 5-19. The centroids of 1981, 1991 and 2001 ward centroids plotted on an xy axis

Figure 5-20. Probability density function for distances amongst ward centroids

1981 Centroids

1991 Centroids

2001 Centroids

1 1.5 2 2.5 3 3.5 4 4.5 5
x 105

0

0.2

0.4

0.6

0.8

1

1.2

1.4
x 10-5

Probability Distribution of Average Distance from each Ward to all other Wards (metres)

Comparison of 2001, 1991 and 1981 Ward Boundaries (Probability Density Function)

 

 
1981 Wards
1991 Wards
2001 Wards



151

Chapter 5- Methodological Framework

12 

Figure 1: Electoral ward boundary changes 1991 to 2001 

 

Source: after Norman et al. (2003) 

 

The researchers have approached the problem by identifying the wards that have changed bounda-

ries and have used the underlying population geography of  the wards by using the information on the 

Enumeration Districts (ED) that they encompass. The 1981 and 1991 boundaries, shown by solid and 

dashed lines, respectively, overlap (Fig. 5-22c). Each of  the two wards in 1981 had two EDs: EDs A and 

B in ward I81; EDs C and D in ward J81 (Fig. 5-22d). In this simple case, there were two ward flows 

originating from I81, one of  which was an internal flow (Fig. 5-22a). The ward-level flow within I81 

could be disaggregated into four potential intra- and inter-ED flows, while the flow from I81 to J81 could 

be disaggregated into four inter-ED flows (Fig. 5-22e). The two flows at the ward level could therefore be 

disaggregated into eight flows at the ED level, two of  which are intra-ED flows.

Once the two ward flows have been disaggregated into the respective ED flows, these can then be al-

located to the appropriate 1991 ward using a point-in-polygon procedure (Fig. 5-22). In this case the 

centroids of  EDs A and C fall into 1991 ward I91 and EDs B and D fall into 1991 war  J91 and the 

1981 ED flows can be aggregated equivalently (Fig. 5-22g). The flow from ward I91 to ward J91 is the 

aggregate of  flows from EDs A to B and ED A to D, for example. Also, it can be seen from Fig. 5-22f  

that part of  or intra-ward flow in 1981 may become an inter-ward flow in 1991 (from ward I91 to ward 

J91), and vice versa (the inter-ward flow from EDs A to C becomes a flow within ward I91). Eventually 

two intra and two inter-ward flows are produced for 1991 from the original two flows in 1981 (Boyle and 

Feng 2002).

Figure 5-21. Differences in ward structure for the 1991 and 2001 census years (Source: Norman et 
al. 2003 © 2003 John Wiley & Sons)
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Figure 5-22. Methodology for determining consistent wards for 1981, 1991 and 2001. (Source: 
Boyle and Feng 2002 © 2002 Elsevier Science Limited)

Fig. 2. (a–g) Transferring flows for a two-ward system (1981) to another two-ward system (1991).

P. Boyle, Z. Feng /Comput., Environ. and Urban Systems 26 (2002) 241–256 247
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The researchers had to model the flows at the Enumeration District level and have used a gravity model 

to overcome the problem of  the ‘decay of  distance’, which the researchers explain as the higher prob-

ability of  someone commuting shorter distances than commuting longer distances. 

 
 

Mij=commuting between 1981 wards i and j; Pi=workers in 1981 ward i; dij=distance between ward i 

and j;  

€ 

β0−3
 =parameters to be estimated.

The researchers have fitted this model to the total inter-ward migrants for Scotland, extracted from the 

1991 Special Migration Statistics with a gravity models fitted using a Poisson distribution with the follow-

ing results.

4.4. Estimating 1981 inter-ED migration flows from a model of 1981 inter-ward flows

The parameters from the ward-level models could then be used to estimate the
1981 inter-ED flows using ED populations and the distance between each pair of
EDs as the explanatory variables (Boyle & Flowerdew, 1997):

M̂AB ¼ expð�0 þ �1lnPA þ �2lnPB þ �3lndABÞ ð3Þ

where M̂AB is the estimated migration between EDs A and B; PA is the population of
ED A; PB is the population of ED B; and dAB is the distance between ED A and B.
Inter-ED flows were only estimated where the two EDs fell within wards between
which there was an observed flow in 1981.
The estimated 1981 ED flows were then adjusted proportionally so that they were

constrained to aggregate back to the known 1981 intra- and inter-ward flows:

Mij ¼
X

A2i

X

B2j
M̂AB: ð4Þ

Once the ED flows have been estimated, they were then aggregated into the rele-
vant 1991 wards, using a point-in-polygon routine which identifies the 1991 ward
that each 1981 ED falls within.

4.5. Estimating the 1981 intra-ED flows

A problem with the approach outlined above is that it is difficult to estimate intra-
ED flows. In theory, it would be possible to include all the flows, no matter whether
they were intra- or inter-ward, in one model and apply the parameters to estimate
both the 1981 intra- and inter-ED flows. This assumes that we can calculate the
intra-ward and intra-ED distances. It is common in interaction modelling to assume
that the distance within a zone is equivalent to the radius of the zone (assuming it is

Table 2

Modelling results for the 1991 ward-level migration models (total migrants in Scotland): comparing the

Euclidean distance and mixed distance models

Euclidean distance Mixed distance

Model fit

Model deviance 921,422 923,586

Degree of freedom 1,002,998 1,002,998

Proportion explained 0.5811 0.5801

Model parameters (and standard errors)

Constant 1.3390 0.0396) 1.1811 (0.0394)

Log of distance between wards i and j �1.3888 (0.0014) �1.3644 (0.0014)

Log of population in ward i 0.7144 (0.0031) 0.7124 (0.0031)

Log of population in ward j 0.6714 (0.0030) 0.6697 (0.0030)

P. Boyle, Z. Feng /Comput., Environ. and Urban Systems 26 (2002) 241–256 251

            

They have thus concluded that these results demonstrate that migration decays with distance. The 

methodology was than adapted to the Special Workplace Statistics with some adjustments. The model 

for SWS included only number of  workers at origin (residence) instead of  both at origin and destina-

tion (workplace). This was because there was no data on number of  workers at destination ED for 1981. 

Thus the destination variable had to be omitted in the model. 

In order to assess this I have come up with an evaluation process that is depicted in Fig. 5-21. The evalu-

ation would be based on comparing the original and interpolated commuting datasets for 1981 and 

1991. The distributions would be compared through frequency graphs and probability density functions. 

The first stage of  the analysis would be looking at commuting distance for all commuters. If  the com-

parison for this dataset leads to satisfactory results the same procedure would be applied to subsets of  the 

commuting dataset. 
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The probability density functions were created by using the MATLAB function ksdensity. I have used 

the default kernel bandwith for the ksdensity calculations. The probability distribution functions for the 

original and interpolated 1981 and 1991 average commuting distance for all commuters show remarka-

ble similarity. Thus I have moved on to the probability distribution of  average commuting for each ward 

for the top and low end of  the occupational classes for both years. These also have similar probability 

distribution functions. The histograms also show similarities. The main differences are in the lower social 

groups where the interpolated data show a tendency for the lower social group to have a higher average 

distance than the original dataset. Thus the interpolation seems to bring the lower social groups closer 

to the distribution of  the average commuting distance of  the whole of  the commuting dataset. This is 

important since the use of  the interpolated dataset will lead to less striking results for the lower occupa-

tional groups which will appear less different from the overall distribution. The results show that it would 

be possible to use the interpolated datasets for 1981 and 1991 bearing in mind that certain differences 

exist when the data is analysed for subsets of  the data. 

In order to visually represent the combination of  functional relationships between home and work and 

to determine the differences amongst regions and over time it is crucial to bring together the two vari-

ables. This has been achieved in several ways, the two main approaches being the determination of  func-

tional regions which are based on the percentage of  people commuting within versus beyond their home 

locality and the representation of  commuting networks which are composed of  the start and end points 

Figure 5-23. Methodology for evaluating distances for interpolated commuting datasets.(Source: 
Boyle and Feng 2002 © 2002 Elsevier Science Limited)
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of  the commute journey. The purpose of  these representations has mainly been to provide a snapshot of  

the settlement structure within a set time period. Thus to provide a time-series analysis it would be neces-

sary to compare the snapshots at various time periods.  

5�5�2�     Spatial Representation of Employment Fields and Labour Sheds

Functional urban representations are an essential part of  spatial analysis as they bring to light dynam-

ics that are not easily discernible. These representations have a long history that dates back to 1885 

and have continued to maintain the attention of  researchers (For an overview see Rae 2009). The most 

commonly used representation of  functional regions are the Travel To Work Areas (Fig. 5-24) that are 

published by the Department of  Employment (http://www.statistics.gov.uk/geography/ttwa.asp) (ONS 

Geography 2007). The Department of  Employment has refined the design procedure for these areas 

with each successive revision, starting with 1961 and continuing through each census year, to produce 

what have come to be known as travel-to-work areas (TTWAs). A revision takes place on the publication 

of  a new census matrix of  journey-to-work data. In part, the various refinements to the procedure have 

followed the move from manual techniques, through the use of  slide-rules and micros, to full compu-

terization. The definition of  TTWAs is essentially dictated by the statistical constraints upon publishing 

meaningful local unemployment rates. The TTWA is based on analytical methods. However it is also 

an administrative tool. This is because TTWAs are used extensively in the administration and allocation 

of  government funds. The UK administration could not accept a TTWA regionalisation scheme that 

would exclude certain administrative authorities and skip over major regional boundaries. This leads to 

discrepancies between TTWA’s and regions created by more analytical approaches that do not take into 

consideration these limitations. For example an analytical methodology may not include a boundary 

between Wales and England; a regionalisation that would have serious political consequences if  used by 

the UK administration. 

For TTWA’s, the researchers use an algorithm that has also been adopted by the EU called the European 

Regionalisation Algorithm (ERA) (Coombes 2000). An important difference between this algorithm and 

other analytical approaches is that the ERA’s starting point for the creation of  the regions are adminis-

trative authorities. The selection of  these points is critical because the algorithm builds the region around 

these central points. In contrast analytical regionalisation methods regions are created based on certain 

statistical values or clustering methods rather than administrative units. An example for an analytical 

approach would be the one used by the POLYNET research which is based on the creation of  self-con-

tained regions around centres above a certain employment density threshold which could theoretically 

exclude certain administrative authorities.
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Furthermore in the ERA procedure disassembles the initial regions created by the self-containment algo-

rithm and reassembles them in the following manner:

“(5) consider further `optimising’ these draft definitions, perhaps by inputting them to a proce-
dure which attempts to improve the regions’ overall score on the statistical criteria by shifting the 
region boundaries by one building-block area at a time and/or by carrying out a consultation 
process (but only accepting well-argued changes which do not lead to any region failing the statis-
tical criteria)” (Coombes 2000)

The reassembling of  regions opens up the possibility of  a consultation process. Such a process would  

lead to the creation of  separate regional boundaries for politically significant areas such as the one 

between England and Wales even if  the initial algorithm does not produce it. The theoretical underpin-

ning for being able to achieve new regions without sacrificing self-containment values is that it would be 

possible to have a number of  groupings that would give statistical results in similar ranges. For example 

let us assume that the ‘Reading’ TTWA region disappears due to the algorithm by being included in 

the ‘London’ TTWA. To suppress it would be necessary to force the algorithm to create the Reading 

region by using that regional centre first and creating the London TTWA after this has been created thus 

excluding areas that fall within the Reading TTWA from the algorithm. There would be two regions 

with similar results because Reading would still maintain a self-containment value similar to London. 

From information on self-containment figures at ward level, this seems to be possible because the outer 

wards of  cities tend to be more self-contained than inner wards. These areas would not be self-contained 

enough to create a separate region for themselves however would be independent enough to disassociate 

them from a particular major centre such as Reading or London. This means that the outer regions of  

TTWA’s could be associated with several different administrative units because they would not have flows 

that would indicate a strong relationship with any single TTWA.

This brings to the forefront another important element of  the ERA algorithm, which is the threshold 

for self-containment. This is chosen by the researchers based on how successfully their intended regions 

are created. They have to choose this carefully because if  the self-containment figure is below a certain 

percentage they run the risk of  losing certain regions. So if  you observe the self-containment thresholds 

for the different census years you will see that they are not consistent. They have been increasing their 

self-containment threshold through the years to keep their regions intact. The Travel to Work Areas have 

provided a steady stream of  reliable information on functional regions in England and Wales with snap-

shots corresponding to each census year. However due to the restrictions imposed by their administrative 

use the methodology for determining these regions has changed for each successive iteration making 

them impractical for use in time-series analysis. 
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produces the kind of visual knowledge that raw data alone cannot
generate. They remain imperfect, but offer different solutions to
the representation of spatial interaction data which hitherto
remains something of an ‘orphan step-child’ within the world of
GIS.

In Fig. 9 flow lines for inflows to Manchester have been con-
verted to points (with the destination points removed for clarity)
and presented in graduated symbol format. Since individual origin
wards may actually link to a number of different wards in Man-
chester, these have been summarised by ward. The resulting dis-
play therefore gives a total figure for origin wards of all people
moving from there to the district of Manchester between 2000
and 2001. The focus is on the main urban area of northern Eng-
land and from this we can gain a better understanding of the
migration field associated with the city. It is clear that the largest
contributions to Manchester’s inflows are those wards in close
proximity, but there is also evidence of stronger inter-urban links
with Liverpool, Leeds and Sheffield in particular. At one glance,
then, we can observe a higher degree of connection within a
wider urban system and a more localised process of population
mobility from areas just outside the district of Manchester itself.
Such a representational device allows us to simultaneously under-
stand which individual wards are most closely connected with the
district of Manchester. This combination of spatial scales is there-
fore able to communicate a large volume of data in a simple
format.

The next step in developing the approach is illustrated in
Fig. 10, where migration patterns for the wider urban system in

northern England are shown. Intra-ward movements here are illus-
trated by means of graduated point symbols, inter-ward moves of
20 or more are indicated by connecting lines of standard width,
and the general migration pattern for all movements has been
summarised through the creation of a line density raster surface
(0.5 km resolution) for all moves in northern England. The raster
surface quite accurately identifies the major functional urban areas
(but without the associated visual ‘clutter’ of the full dataset),
whereas the connecting flow lines are more indicative of sub-re-
gional functional entities within the major urban areas, such as
Merseyside or Greater Manchester. By adding in the intra-ward
point data, we are also able to gain an understanding of which
areas have particularly high internal population churn, with West
Yorkshire most prominent here.

Moving down in spatial scale to the city level, Fig. 11 takes a
similar approach for the city of Glasgow in order to illustrate in-
tra-urban, rather than inter-urban connections. In this case, the
representation of internal ward migration by graduated point sym-
bols and of general migration trends by a line density raster
(0.25 km resolution) is able to provide a greater degree of differen-
tiation between locations, with several of Glasgow’s more periph-
eral wards experiencing high levels of intra-ward migration. The
migration density surface is also able to identify which parts of
the city have the greatest degree of population mobility. In addi-
tion, the connecting inter-ward lines have this time been aggre-
gated to show gross flows (two-way flows summed), illustrating
the absolute level of connectivity between wards. Of particular
note here is the high degree of connectivity between a grouping

Fig. 3. Functional polycentricity in South East England.

168 A. Rae / Computers, Environment and Urban Systems 33 (2009) 161–178

a b

a

Figure 5-25. a) Commuter flows within the southeast region (Source: Hall and Pain 2006 © Peter 
Hall and Kathy Pain) b) Functional Polycentricity representation through migration network (Source: Rae 
2009 © 2009 Elsevier Limited)

b
Figure 5-26. a) Commuter flows in England and Wales (Source: Nielsen and Hovgesen 2008 © 
2007 Elsevier Limited)) b) Commuter flows from an inner London ward.
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Functional regions can also be established by determining a set of  thresholds in terms of  density of  

employment, total employment and self-containment. Such a methodology been adopted by Hall and 

Hay (Hall and Hay 1980) who have defined these regions for Western Europe. These have been updated 

in Peter Hall’s new POLYNET study called ‘The Polycentric Metropolis’ (Hall and Pain 2006, p. 20) to 

take into account new census information. FURs comprise a core defined in terms of  employment size 

and density, and a ring defined in terms of  regular commuting. The cores were defined as areas with 7 

or more workers per hectare and a minimum of  20,000 workers in either single or contiguous NUTS 

5 level (the corresponding UK geography is ward). This methodology also relies on self-containment 

figures for the determination of  functional regions. The rings were based on 10 percent or more of  the 

residentially based workforce commuting daily to the core. Where they commuted to more than one 

core, the one with the higher commute figure was adopted. (Hall and Pain 2006, p.20). Using the same 

thresholds it would be possible to replicate a similar regional distribution for consequent census years.

The challenges for the POLYNET functional urban region representation mainly lie in the difficulty in 

representing the different variables visually. The first difficulty lies in creating an all encompassing pic-

ture. The thresholds that are set in the creation of  the region do exclude contiguous areas thus creating 

a ‘patchy’ region with areas that are not accounted for interspersed in between. It is possible to assume 

that these areas are independent regions but the lack of  information on each does not provide the op-

portunity to compare and contrast them with each other. To establish a functional relationship two sets 

of  points are required, the beginning and end of  each journey. Thus this study has reverted to a network 

visualisation to depict this phenomenon (Fig.4-25a ). Within this schematic it is possible to see through 

the commuting lines which areas are strongly tied to each other. To allow for this it is necessary to vary 

the visual representation of  different levels of  commuting amongst regions and this is created by chang-

ing the width and intensity of  the commuting lines. A similar representation that was used in Alisdair 

Rae’s paper on the history and usage of  spatial interaction visualisations shows a similar polycentric 

pattern in terms of  migration flows (Fig. 5-25b) (Rae 2009). This visual representation provides a strong 

idea on relationships within a functional region which can lead to the determination of  lesser known 

functional relationships amongst localities. 

A similar representation has been adapted by Neilsen and Hovgesen who analysed commuting trends 

in the UK for the censuses 1991 and 2001 (Fig. 5-26a) and discovered that between the two years the 

commuting distances increased to include more of  the rural areas. (Nielsen and Hovgesen 2008) The 

researchers have calculated and mapped commute directionality. 

“In this case commute directionality was mapped as the average vector of  outbound commutes 
from a given area, calculated from the coordinates of  all destinations used by commuters from 
the area, weighted by the number of  commuters commuting to the destination. The resulting 
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Figure 5-27. Brushed self-containment histograms and maps for 2001 wards a)Brushed histogram 
of self-containment figures less than 20% b) Brushed map of wards with less than 20% self containment

a b

a b
Figure 5-28. Brushed self-containment histograms and maps for 2001 wards a)Brushed histogram 
of self-containment figures over 50% b) Brushed map of wards with over 50% self containment
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Figure 5-29. Representation of Functional Urban Regions 2001
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map of  vector arrows can be interpreted based on their direction and length that indicates the 
magnitude of  the directional bias. An example of  a commute directionality map for England and 
Wales can be seen in (Fig. 5-22c). The map is based on commuting between statistical output ar-
eas aggregated into 5 km · 5 km grid cells to achieve equal spacing of  the vectors on the map (ag-
gregation was based on centroid locations). Because of  the large number of  vectors on the map 
no arrows have been drawn to indicate direction, but as the urban pattern in many areas has a 
strong impact on the commute directionality, it will be possible to interpret the map more or less 
intuitively”(Nielsen and Hovgesen 2008, p.92).

The researchers also created an aggregate of  the straight desire lines between all origins and destinations 

thus creating a representation of  the line attributes/Z-values of  each commuter flow summarized on a 5 

x 5 km grid (Fig. 5-26a). They summarized these flows by colour coding the map based on geographical 

variation in commuter flows.  By using this method the researchers were able to determine which areas 

of  the country had similar commuter flows and compare them with each other and to the national mean 

value. By aggregating commuter flows and representing them in a grid the researchers have been able 

to surpass the biggest hurdle in this type of  representation. As the image in (Fig. 5-30) shows delineating 

commuter lines across a large geography such as England and Wales is not visually possible. This figure 

represents commuting lines to a single ward within the London metropolitan area. Adding commuter 

lines for each ward which total 8800 or even for each employment cluster totalling 300 totally obliter-

ates the map and makes the representation unintelligible. Aggregating commuting flows within a set of  

parameters allow for a more comprehensible representation. 

Figure 5-30. Self-containment figures for functional urban regions in the southeast region. (Source: 
Hall and Pain 2006 © Peter Hall and Kathy Pain)  
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Network representations either provide information on flows to or from particular destinations or an ab-

solute measure of  the two. A method that has been adapted to combine the two flows has been adapted 

in the POLYNET study by providing a graphic that shows pie charts delineating self-containment 

figures for the various localities within the Southeast Functional Urban Region (Fig. 5-30). This map 

indicates  that areas closer to central London are less self-contained than areas further away from the 

settlement. The two maps  in Fig. 5-27,28 expand this exploration to the whole of  England and Wales. 

They highlight areas that are less than 20 percent self  contained, in purple, and more than 50 percent 

self  contained in cyan. They demonstrate the predominance of  self-contained wards in certain regions, 

the existence of  a ward that is 50 percent self  contained within London and the relationship between 

high density settlements and lower self-containment figures. Although informative, this approach to 

defining self-containment has an important caveat: the ward sizes are not uniform across England and 

Wales so self-containment figures actually capture different commuting distances across the geography,; 

whereas a ward with a high self-containment figure in rural Wales may span 20 km, one in inner London 

could be 5 km. Furthermore as this representation incorporates both employment field and labour shed 

information it is not possible to determine which of  the two is the reason behind any changes in the self-

containment numbers over two different time periods. Self-containment figures offer a lot of  information 

on settlement structure but are difficult to represent at a larger scale. 

The functional regions are represented by combining the labour sheds of  the employment clusters and 

by plotting the wards that satisfy the statistical criteria that are investigated as in Fig. 5-29. This provides 

for a more flexible and dynamic representation of  functional regions. In this brushed map the labour 

sheds are depicted as grey circles centred around the midpoint of  each employment cluster with radius 

equal to the average commuting distance to that particular employment cluster. All the centroids of  

wards are plotted as points and only the centroids that fit within a particular commuting from ward of  

origin profile are highlighted, in this case wards with commuters that are commuting very long distances 

from their homes to reach their work. The dynamics of  location choice for employers intent on opening 

up new businesses and workers in search of  homes are very different. The functional region representa-

tion that I have chosen to adopt combines information of  both in and out-commuting for employment 

clusters and residential wards thus providing information both on employment fields and labour sheds. 
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6�0�     Overview of Chapter

This chapter will present the results of  my analysis. Its aim is to continue the discussion in the first three 

chapters regarding the changes that have occurred within the settlement structure by focusing on the 

period 1981-2001.  The chapter is divided into two main sections. The first section will focus on the 

physical changes that have occurred in between the census years looking at population, employment and 

labour. The second section will extend the analysis of  settlement structure by looking at functional rela-

tionships between home and work and similarities and changes in the commuting profiles for the census 

years. The final discussion will be on the overall results providing a comprehensive picture for both the 

home and work locations of  the labour force.  
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Figure 6-1. a) Population for England and Wales 1981-1991, b) Probability density estimate of 
ward population c) Total population change by region
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6�1�     Analysis of Physical Change 1981-2001 for England and Wales

6�1�1�     The Differentiation of Change by Geographic Region and Scale

Chapters 2 through 4 have demonstrated that there have been significant changes occurring in the 

transition to the post-industrial economy. The empirical part of  the thesis aims to capture these changes 

by looking at the 1981, 1991 and 2001 census years. To what extent will this be possible? Before embark-

ing on a full scale investigation let us take a broad look at some key figures. The dynamics between the 

geographic distribution of  population (census statistics), employment (workplace statistics) and labour 

(employee statistics) can be seen in how the changes in employment have broken down the rigid settle-

ment structure that was prevalent during the industrial economy. To get an overall picture of  the physical 

changes that have been triggered by the economic transition we will refer to employment density figures. 

These offer a good snapshot because they are the fastest to change amongst the three variables and be-

cause of  their concentration in space they lead to visible changes at the local and regional scale. The fol-

lowing table (Table 6-1) shows the distribution of  employment density figures for the years 1981 to 2001:

Table 6-1� Employment Density 1981-2001
1981 1991 2001

min 0 0 0.01
1st Q 0.33 0.3 0.54
median 2.22 2.23 3.32
3rd Q 7.98 7.71 9.71
max 1045.7 863.49 1035.4

These figures show that there has been a stark increase in employment density between 1981 and 2001. 

The overall employment densities have shifted to the right between 1981 and 2001 with the median 

density increasing by 50 percent. We would expect this significant change to have had visible effects on 

population and labour distributions. To understand how this increase manifested itself  across England 

and Wales we can investigate regional changes in population figures. The graph (Fig. 6-1a) shows that 

England and Wales has seen an increase in population between 1981, 1991 and 2001, increasing as a 

percentage from 2.76  percent for 1981 - 1991 to 4.49  percent for 1991-2001, and resulting in a 7.27  

percent increase for the two decades. This increase has been consistent in all regions of  the country for 

1981 to 2001 except for the North East and North West Government Office Regions (GOR) (Fig. 6-1c). 

This has resulted in the North East GOR becoming the less populated region in the country, replacing 

Wales, which was at the bottom of  the list in 1981. The largest gains have been recorded in the southern 

regions, especially London GOR, which despite having the smallest area was almost reaching population 
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Figure 6-2. Density maps for 1981 a) Population density (larger scale map in Fig. 6-7) b) 
Employment density (larger scale map in Fig. 6-18)

Figure 6-3. Density maps for 1981 a) Labour density (larger scale map in Fig. 6-27) b) Major place 
names

a b

a b
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levels equivalent to the North West GOR. London GOR’s trajectory has not been consistent with other 

regions as it had a slower rate of  increase between 1981 and 1991. Although population in England and 

Wales steadily increased between 1981 and 2001 the increase was not consistent throughout the GORs 

and the rates of  change for each GOR were variable. 

Table 6-2� Population for England and Wales
Total Population % Increase

1981 48,517,625 } 2.76% }7.27%
1991 49,856,037 }4.39%2001 52,043,364

Source: UK Census. Census Dissemination Unit, Mimas (University of Manchester) © Crown Copyright

It is clear from the differing rates of  population increase for the regions that population has not changed 

uniformly and has shifted in favour of  the southern regions. This has increased the population gap 

between the north and south of  the country. The East and West Midlands GOR and Wales have fol-

lowed in the footsteps of  the southern regions with the East Midlands GOR showing a higher popula-

tion growth than the West Midlands GOR and Wales. Although the graph shows population change for 

a short period of  time the results indicate major forces at work that are shifting the population balance 

in favour of  the southern regions. Differences in regional variation amongst settlements can also be 

observed in the ODPM investigation in 2006 (Fig. 6-4) which shows how population has changed in the 

inner districts of  Inner London, Birmingham, Liverpool, Manchester and Newcastle. It is clear from the 

figure that the northern settlements have suffered a large loss of  population in major cities.
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debates about fragmentation and polarisation within cities, in which some
parts of cities have become increasingly attractive with surging house prices,
while others have become ‘low demand’ areas. Our analysis is restricted to the
largest cities and to overall population change. 

Comparing the inner and outer parts of five cities

3.9.2 Figure 3.21 shows a mixed pattern in terms of the population trend for the
inner districts of England’s five largest cities.  For Inner London the record is
one of pretty consistent upward shift in growth rate, largely paralleling the
trend for the whole of the London urban area. Liverpool and
Manchester/Salford follow the same pattern. The latter’s recovery after 1997 is
much more like London’s than Liverpool’s, that is of general recovery over the
full period interrupted by slight setback in 1991-97. Meanwhile, Birmingham’s
recovery did not begin until the later 1990s. Newcastle is distinctive in its
combination of growth in 1991-97 and subsequent slippage.

Figure 3.21: Population change for inner districts of five large cities, 1981-1986 to
1997-2003 (annualised rates)

3.9.3 Comparing these inner-area population growth rates with those for these
cities’ outer districts (Figure 3.22), London is again exceptional. In the final
period, its inner districts grew at an annual rate 0.9 percentage points higher
than its outer area, though considerable volatility is apparent over time with
both parts being quite evenly matched in 1981-86 and 1991-97. Newcastle
presents a mirror image of London’s pattern, with its central city being
outperformed by its outer areas in the late 1980s and since 1997. Liverpool
has been in Newcastle’s current situation since 1991, following a period of
relative balance between its inner and outer areas. By contrast, the
Manchester/Salford core has grown away from the rest of the Manchester
urban area in the last few years. So too has Birmingham’s, although to a much
smaller extent. 
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Figure 6-4. Population change in inner districts (Source: ODPM 2006 © Crown Copyright 2006. 
State of English Cities)



172

Chapter 6-  Analysis of Changing Patterns for Home and Work

Figure 6-5. Density maps for 2001 a) Population density (larger scale map in Fig. 6-8) b) 
Employment density (larger scale map in Fig. 6-19)

Figure 6-6. Density maps for 2001 a) Labour density (larger scale map in Fig. 6-28) b) Major place 
names

a b

a b
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There is definitely regional variation in development patterns across England and Wales which indicates 

that different dynamics are at play at this scale. Can we discern changes in other scales of  analysis? It is 

possible to get a general idea of  the major differences in smaller scales by plotting probability density es-

timates for ward population for 1981 and 2001. Fig. 6-1b  shows that wards in 1981 tended to have lower 

population figures than 2001. The function for 2001 demonstrates that the distribution is becoming 

more segregated; there is a delineation of  wards with low population figures (less than 6000 residents), 

medium population figures (between 6000 and 10,000) and large population figures (more than 10,000). 

The number of  wards with large population figures has also increased considerably. In summary the 

differences in population figures between locations are not only happening at the GOR level but also at 

ward level. 

6�1�2�     Locating Growth of Population and Concentration of Employment

Overall employment density and population figures demonstrate that there have been major changes 

between 1981 and 2001 and these have occurred as a result of  different dynamics across regions and 

geographic scales. To understand these dynamics it is essential to look at these variables in more detail 

The map of  population density for 1981 (Fig. 6-3a (larger scale map in Fig. 6-7)) lays out the general 

spatial distribution of  population. There are six clearly identifiable spatial geographic forms. The most 

striking one is London, which I will call the ‘London Formation’. It appears as the centre of  a large mass 

of  population that spreads uniformly with decreasing population density from the city centre towards the 

outskirts in a concentric fashion. This large bulk of  population is surrounded by smaller dense centres 

at its northwest towards Luton, west towards Reading, southwest towards Guildford and east towards 

Southend-on-Sea. London dominates these centres and the whole of  England and Wales with the high-

est population density values. The second major form  can be observed in the North West GOR where 

there are twin concentrations of  population around Manchester and Liverpool. This area which I will 

name the ‘Northwest Formation’ is centred around these two nodes. The overall density in this region 

does not reach the levels of  London. This form is capped by a string of  centres on its north side extend-

ing from Blackpool to Burnley. The Northwest Formation is thus characterised by the twin peaks formed 

by Liverpool and Manchester whereas the south of  England is dominated by London.

The Peak District separates the Northwest Formation from the third formation that spans the area from 

Leeds to Birmingham which I will name the ‘Central Arc Formation’. The population density in this 

area follows the arc that is formed by the northern part of  the M1 motorway and joins the northern por-

tions of  the M5 motorway.  Although there are population centres between this arc and the Manchester-

Liverpool formation, they do not create a continuum. The fourth form is the concentrated population 

cluster in the north east boundary of  the study area with population concentrated around Newcastle 
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Figure 6-7. Population density map for 1981
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Figure 6-8. Population density map for 2001
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Figure 6-9. Changes in population density 1981-2001 a) Positive (larger scale map in Fig. 6-11) b) 
Negative (larger scale map in Fig. 6-12)

Figure 6-10. Changes in population density 1981-2001 a) West-east spectrum b) South-north 
spectrum

a b

a b
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and Teeside called the ‘Northeast Formation’. This area appears as dense as the centres in the Northwest 

Formation and the Central Arc. However it appears well separated from the two areas with an area 

with very low population densities surrounding it. The area formed by Wales and South West England 

has its own centre of  population concentrated around Cardiff  and Bristol forming the fifth form which 

I will name the ‘Wales Formation’. These areas have a lower concentration of  population compared to 

the other ones but appear in contrast to the rest of  their surrounding area, especially when compared 

to Wales which has very low population densities overall. The sixth formation, the ‘Southern Coast 

Formation’ appears as a string of  coastal settlements in the southern part of  the country extending from 

Bournemouth to Hastings. The largest centres of  population appear as the twin cities Southampton and 

Portsmouth and Brighton. Although there are centres between this strip and London they still appear as 

separated from this large cluster. The population appears to be following the southern coastline with very 

few breaks between the clusters. The six forms that can be observed on the population density maps have 

unique characteristics

Besides regional variation, the overall population density pattern shows a visible distinction in terms of  

settlement size and type. There are larger metropolitan cities with high concentrations of  population that 

cover a large area (i.e. London, Manchester and Birmingham), higher density settlements with smaller 

footprints (i.e. Leicester, Bristol and Hull), smaller settlements that appear as distinct concentrations of  

population within their surrounding area (i.e. Northampton, Cambridge and Oxford) and rural towns 

that dot the countryside. It is possible to see from the population density map for 1981 that England and 

Wales shows a regional distinction as well as differences by size and type of  settlement. 

The spectrum showing the North-South view of  the country in terms of  increase and decrease in popu-

lation densities shows the differences in the north and south of  the country with southern areas having 

larger positive peaks which are replaced by negative peaks as we progress towards the north of  the coun-

try. However in both ends of  the country there are exceptions to the general trend with some decreases 

in a number of  individual wards in the south including inner London and some areas of  increase in the 

North such as Crewe, Leeds, north of  Lancaster in Ulverston and Newcastle. There is a general trend in 

England with northern areas showing a more pronounced loss of  population density and southern areas 

showing a distributed increase in population densities. 
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Figure 6-11. Changes in population density 1981-2001 (positive)
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Figure 6-12. Changes in population density 1981-2001 (negative)
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Figure 6-13. Population density maps. Details for North West region a) 1981 b) 2001

Figure 6-14. Population density maps. Details for South East regions. a) 1981 b) 2001

a b

a b
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Figure 3.3: Population change rate (% per year), 1981–1986 to 1997–2003

Figure 3.4: Population change rate, 1981-1986 to 1997-2003: % point differential
from England’s annual average
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The employment density map for 1981 in Fig. 6-2a (larger scale map in Fig. 6-18) shows the distribu-

tion of  employees at their employment location. It depicts a more defined picture of  England and Wales 

compared to the population density map, with employment centres appearing vividly on the map. This 

map underlines the separation of  the six regional formations more clearly and gives an indication of  

the employment hubs that sustain them. It also allows us to compare the economic relevance of  these 

formations as well as provide insight into their internal compositions. The London Formation towers 

over all of  England and Wales with London’s employment density reaching several times the value of  the 

other employment centres that follow it in rank. Smaller employment centres such as Milton Keynes and 

Reading that are comparable in density to other major centres around the country surround London 

forming the rest of  the formation. The employment centres that trail London are clearly visible on the 

map. In the northeast of  the country there is Newcastle and Teesside, with sub centres like Sunderland, 

Middlesbrough and Hartlepool, surrounding them forming the Northeast Formation. In the northwest 

the twin employment centres of  Liverpool and Manchester are surrounded by many smaller centres 

such as Wigan, St-Helens and Bolton all together forming the Northwest Formation. It is interesting 

to see that within this formation, Preston has employment densities that are close to Liverpool and 

Manchester whilst the footprint of  this centre is smaller. There are also centres dispersed in the Central 

Arc Formation around Bradford, Leeds, Sheffield, Nottingham, Derby, Leicester, and a large cluster 

formed by Birmingham and its surrounding employment centres such as Wolverhampton, Walsall and 

Telford. The main centres in the Welsh Formation are clearly Cardiff  and Newport in close proximity to 

Bristol and Bath. Employment in the Southern Coast Formation is distributed into smaller centres with 

Brighton distinguishing itself  with its high employment density. The employment density figures show 

that London was the predominant employment centre in 1981, followed by settlements distributed across 

Figure 6-15. Population change rate (% year)  (Source: ODPM 2006 © Crown Copyright 2006. State 
of English Cities)
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Figure 6-16. Changes in employment density 1981-2001 a) Positive (larger scale map in Fig. 6-21)
b) Negative (larger scale map in Fig. 6-22)

Figure 6-17. Changes in employment density 1981-2001 a) West-east spectrum (larger scale map 
in Fig. 6-33) b) South-north spectrum (larger scale map in Fig. 6-34)

a b

a b
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the different formations. London and these employment centres were surrounded by smaller employ-

ment hubs forming active economic regions. 

The changes that have occurred in population and employment between 1981 and 2001 are visible in 

the 2001 density maps, the density change maps and the East-West, North-South spectrums. Population 

densities have increased in a majority of  settlements (Fig. 6-10). Exceptions to these trends are some key 

locations, which have gone through large population density decreases over wider areas. The Northeast 

Formation has suffered large population density losses except for a small number of  wards in Newcastle 

and Darlington. Also Hull has seen a large decrease in population density. In the Northwest Formation 

while the settlements at the northern and southern boundaries have seen small increases, with Crewe 

standing out as a major increase, the decreases within the inner wards of  Manchester and Liverpool 

dominate the picture with large quantities of  population density losses. 

The detailed population density maps for the Northwest Formation in Fig. 6-13 clearly show a decrease 

in population density for both Manchester and Liverpool. This decrease is also apparent in smaller cities 

such as Chester, Preston, Blackburn and Burnley. However there is an overall increase in population 

density in the more rural locations south of  Manchester and Chester. In the Northeast Formation only 

the southern and northern suburbs of  Newcastle and the south of  Darlington have increased in popula-

tion density. There have been large areas of  population decrease in Newcastle and the other settlements 

in this formation. Similarly Hull has had a large decrease in population density overall. Despite signs of  

stalling the loss of  population in the North has continued with some of  its prominent cities appearing at 

the bottom 10 list of  population change rankings. Between 1918 and 2001 several settlements located in 

the north of  the country have appeared in the bottom 10 list. These have been Liverpool (1981-1991, 

-0.80; 1991-2001, -0.50), Manchester (1981-1991, -0.30; 1991-2001, -0.20), Hull (1981-1991, -0.38; 

1991-2001, -0.51) and Birkinhead (1981-1991, -0.18; 1991-2001, -0.46). (ODPM 2006b, p.39). The 

northwest of  England seems to have suffered loss in population density in inner city areas but has gained 

population density in rural areas especially to the south of  the main population core. These areas were 

limited to the countryside in the Northeast Formation.

The Central Arc Formation shows a more variegated pattern. While Sheffield and inner areas of  

Birmingham have decreased in population density, Derby, Nottingham and Leicester have a mixture 

of  losses and gains occurring in close proximity to each other. Inner areas of  Leeds have also seen a 

large increase in population density. Furthermore the outskirts of  Birmingham create a ring of  settle-

ments that show an increase in population density giving the impression that the population in the city 

has shifted from the city centre to the outskirts. The Welsh formation is dominated by scattered losses in 

population density with increases occurring in the coastal areas of  Bristol and Cardiff. In the Southern 
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Figure 6-18. Employment density map for 1981
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Figure 6-19. Employment density map for 2001
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Coast formation there is a general increase of  population density that mirrors increases throughout the 

London Formation. There were a very small number of  wards showing decreases in population and 

these were concentrated in the southern areas of  London. In general coastal areas in Wales and southern 

England have benefited from an increase in population density. There were very few wards in this area 

that showed signs of  a loss of  population density and these were mostly within the Greater London area. 

The contrast between the 2001 and 1981 employment maps in Fig. 6-2b (larger scale map in Fig. 6-18) 

and 6-5b (larger scale map in Fig. 6-19) is more vivid than the population maps, since for these years al-

though population increased by 7.27 percent, employment has increased by 24.37 percent. This increase 

is more visible both because of  its higher rate of  increase and because employment tends to be more 

spatially concentrated and higher in value compared to changes in population figures. Despite a large 

increase in employment levels overall there were quite a few locations where employment densities have 

decreased significantly. Looking at the employment density change maps gives an indication that even 

in areas where there were visible decreases in employment density in certain wards. These decreases 

were compensated by scattered increases that occurred in wards in close proximity signalling a geo-

graphic shift in employment locations. This shift was most visible in settlements such as Newcastle and 

Hartlepool in the Northeast formation; Preston, Liverpool and Manchester in the Northeast Formation 

and inner London and Luton in the London Formation. Most employment density increases were not 

very pronounced since they did not concentrate in particular locations but were distributed along large 

areas such as the area between Blyth and Sunderland which is located north and south of  Newcastle; the 

northern and southern boundaries of  the Northwest Formation and the borders of  Birmingham which 

showed a visible decrease in employment density. A visible outlier is Leeds which has demonstrated 

an increase in employment density. London also appears as an exception: it has very large increases 

of  employment density packed tightly around the metropolitan core but also has isolated patches of  

employment density decreases which are very high especially in the city centre and the east and western 

areas.  The increases in employment densities appear side by side with decreases in employment density 

throughout the country with the decreases concentrated in lumps in the inner areas of  northern metro-

politan areas.

Northern settlements have been slow at adapting to the new economy with the exception of  key cit-

ies such as Manchester and Leeds, which have been trying to capture regional advanced service firms. 

Northern English cities and towns had to confront the loss of  an important economic engine and a shift 

to a new economy. Only the core cities have been able to attract sufficient amount of  business. Sheffield 

has been one of  the more successful City-Regions in attracting knowledge intensive companies where the 

environmental technologies sector, building on university research, grew by nearly 50 percent between 

1998 and 2005 (Jones et al. 2008, p.33). Cities that were heavily dependent on industrial infrastructure 

and have become synonymous with the Industrial economy have been the most hard hit by the decline 
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and have suffered both economically and socially from the aftermath of  this shift. The Gross Value 

Added (GVA) per head of  the North East, North West and Yorkshire and Humber GOR economies 

in the area is on average much less than the southern regional economies. In the list of  Travel to Work 

Areas (TTWAs) (Fig. 6-20), traditional industrial towns such as Blackburn, Bolton and Rochdale appear 

at the bottom of  the list while Manhcester and Leeds are amongst the top TTWAs demonstrating and 

increase in GVA per head. Expenditure on research and development for these three regions including 

the government and higher education sectors as well as business, was lower in volume and size than the 

Midlands and the South of  England (NorthernWay 2008, p.3). The main assets in these regions were 

research and development activities, with both public and private companies contributing, economies 

spurred by universities and private research institutions and finally existing manufacturing industries that 

have branched out into more advanced products (Fig. 6-23).
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Figure 4.5: Change in Gross Value Added per capita 1995–2002
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Figure 6-20. Changes in gross value added per capita 1995-2002 (Source: ODPM 2006 © Crown 
Copyright 2006. State of English Cities)
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Figure 6-21. Changes in employment density 1981-2001 (positive)
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Figure 6-22. Changes in employment density 1981-2001 (negative)
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Major Innovation Assets in the North of England 7

Major innovation assets in the North – types, exemplars,
emerging potential

Assets of national and international significance in the North were identified in the
study, and their roles assessed with regard to both their regional economic impact
and the potential for enhancing this through public policy8. The rich mix of 
innovation and R&D facilities in the North includes both corporate business and
specialist public institutions/large-scale facilities which have active links with a 
university/HEI, and/or operate as an agency of government. Other concentrations
of expertise – some still at the stage of early development – have come about in
response to a public policy initiative. 

These major assets host specialist skills and equipment, and have proven abilities
to reconfigure and further develop to meet new challenges and opportunities.
Their specialist knowledge and financial and other resources will drive innovation 
in the future. They work to different business models, and span a wide range of
sectors, and can therefore be grouped in different ways, for example by scale,
purpose, type of activity or source of funding. 

Three types of major innovation asset were identified in the study. Other significant
resources formed a fourth category: this contains a wider range of assets and
demonstrates the potential for new innovation activity, spanning new categories as
well as broadening and deepening existing assets across the North. The defining
characteristic for each of the four main types, and the exemplar assets which help
define them, are summarised in Table 1 below.

Importantly, the typology in Table 1 is not one of absolute divisions; major assets
can span different categories, and indeed roles can, and will, change over time as
assets develop and shift. This ability to change needs to be understood and
reflected in policy.

8 The assessment drew on 
regional and sub-regional
strategies and action plans:
regional economic strategies
(RESs) and regional 
innovation strategies (RISs),
RDA and local authority 
action plans, and city-region
development plans (CRDPs).

Mapping the innovation landscape in
the North

Table 1. Major innovation assets in the North — typology and exemplars
Type Defining Characteristics Exemplar assets in the North

Type 1: Leading institutional R&D
assets

international scale - long term 
development funded, or significantly 
assisted, by the public sector

The British Nuclear Group, and linked 
facilities at Sellafield, Cumbria

Type 2. Large-scale private or /pub-
lic R&D concentrations

focal point for specialist R&D activity, 
nationally and in the region. Large-scale,
proven significance for the further 
development and/or reinvigoration of 
industry strengths

The Wilton complex, Tees Valley
The Daresbury Science and Innovation
Campus, Cheshire
AstraZeneca Laboratories, Cheshire

Type 3: Substantial 
city/place-based 
R&D-intensive concentrations

public sector led, with substantial involve-
ment from university/ies and commercial
and other research institutions

Advanced Manufacturing Park, 
South Yorkshire
Campus for Ageing and Health, linked to
Newcastle Science City/Science Central
NaREC (New and Renewable 
Energy Centre), Northumberland

Type 4: Other significant 
innovation assets

R&D intensive firms and corporate 
laboratories – private and public

For example:
British Aerospace BAe (Lancashire) 
GSK (Durham)
Unilever (Merseyside)
Smith & Nephew (Yorkshire)

other focal strengths including centres of
applied research and potential major as-
sets alongside existing/ emerging industry
clusters For example:

For example:
Health/medical cluster in Leeds 
Emerging media/creative cluster in
Manchester 
Games/simulation – Tees Valley, Sheffield,
Sunderland, Liverpool
Marine and environmental sciences and
hydrology (Liverpool and Lancaster)

Greater Manchester has had the most success in transitioning into the post-industrial economy. Between 

1998 and 2002, the number of  workers in the engineering and construction industries contracted by 

34,300. In the same period financial and professional services employees grew by 30,600 – an increase 

of  24.1 percent (NorthernWay 2008). Nevertheless, the legacy of  manufacturing in Greater Manchester 

meant that the sector still had 7,800 workplaces employing nearly a fifth of  the workforce, and was the 

third largest broad employment sector (ODPM 2006a, p.75). Manufacturing employed close to 160,000 

people mostly in the northern districts, as well as the densely occupied industrial location of  Trafford 

Park. Despite the decline in the importance of  manufacturing it has retained in recent years a stable 

GVA of  around £6bn, suggesting improving labour productivity. In contrast, financial and professional 

services were strongly clustered in the core districts of  Manchester, Salford, Trafford and Stockport. The 

sector has seen “double-digit growth in employment and GVA between 1995 and 2000”(ODPM 2006a, 

p.76). Despite the fact that there has been a significant overlap between Liverpool’s and Manchester’s 

economic specialization in the Northwest GOR, Manchester has maintained a competitive edge over its 

regional neighbour and has become the more strongly favoured location (Harding 2004, p.36). This has 

translated in the settlement attracting more than 30 percent of  employment in the GOR in most sectors, 

reaching 60 percent in Energy and 74 percent in aviation in 2002. (Fig. 6-24)

Figure 6-23. Classification of innovation assets in the North of England (Source: NorthernWay 2008 
© One NorthEast 2008)
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Table 4.1: Key sector employment in Greater Manchester, 2002

4.4 Greater Manchester has a strong business base, with 85,000 workplaces (38% of the NW
total), with a sixth of these located in Manchester City. Employment is more
concentrated in medium and large (50+ employees) workplaces at 56.5% in 2002 than
the national (54.1%) and regional (55.1%) averages, especially in the public sector,
financial services and transport and communications52. This reflects the conurbation’s
role as an administrative and corporate service centre. In addition, over a third (193) of
the North West’s top 500 companies are based in Greater Manchester, and in terms of
the geography of the City-Region, these major companies are clustered in Manchester,
with Altrincham, Bolton and Stockport also being important locations.

4.5 Despite several decades of steady decline, engineering and manufacturing is still an
important sector for the conurbation, employing around 160,000 people. It is most
strongly represented in the northern districts, as well as the densely-occupied industrial
location of Trafford Park. Despite the decline in the importance of manufacturing it has
retained in recent years a stable GVA of around £6bn, suggesting improving labour
productivity. 

4.6 In contrast, financial and professional services are strongly clustered in the core districts
of Manchester, Salford, Trafford and Stockport. The sector employs around 157,000
people, and has seen “double-digit growth in employment and GVA between 1995 and
2000”53. Not surprisingly it is forecast to continue to grow strongly and is identified as a

GM Total GM Total Change Employees Share of NW Sector 
Workplaces Employees 1998 to 2002 Employment (2002)

Key Sectors (’000s) (’000s) (’000s) (%) (%)

Engineering & Manufacturing 7.6 159.5 -34.3 -17.7 36

Financial & Professional Services 16.2 157.5 30.6 24.1 44

Retail 13.0 129.4 14.8 12.9 37

Healthcare 4.1 119.1 11.6 10.8 35

Education 2.1 104.3 10.2 10.8 39

Construction 9.4 67.4 -2.0 -2.9 39

Tourism 7.6 71.3 12.0 20.3 34

Public Sector 1.0 55.8 2.6 4.9 34

Logistics 2.6 44.7 4.0 9.7 46

Creative Industries 5.1 42.6 4.3 11.3 43

ICT/Digital 4.7 35.9 10.3 40.1 43

Food & Drink 0.4 26.3 1.2 4.7 45

Textiles 0.9 18.5 -11.3 -37.8 47

Aviation 0.4 13.7 3.2 30.9 74

Sport 0.9 10.6 2.2 26.0 30

Energy <0.1 6.4 1.9 41.6 60

Environmental 0.1 2.6 0.5 22.9 36

Biotechnology 0.1 1.1 <0.1 3.0 31

Source: GM Economic Assessment, Annual Business Inquiry, ONS

A framework for City-Regions: Working Paper 1 – Mapping City-Regions

76

52 Manchester Enterprises (2004) Greater Manchester Economic Assessment Executive Report, p 6.

53 Manchester Enterprises (2004) Greater Manchester Economic Assessment Executive Report, p 9.

There have been smaller increases in employment density going through the Central Arc starting 

with Leeds, continuing through Nottingham, Leicester and ending at the outskirts of  Birmingham. 

However within this formation there have also been visible decreases in employment density particularly 

within the inner districts of  Sheffield, Nottingham, Derby, Leicester and most significantly in central 

Birmingham. The big losses in employment density within the settlements in the Central Arc were com-

pensated by increases in employment in the outskirts of  settlements. 

Due to its diverse economic base the Midlands was able to adjust itself  to the changing economy. The 

East Midlands has kept a steady economic trajectory in the 1980’s despite the lack of  foreign investment, 

which was one of  the drivers of  the national economy. This was possible thanks to its diverse and robust 

manufacturing sector that allowed the containment of  areas of  decline such as the coalfields to the 

northern part of  the region and some inner city wards in Leicester, Nottingham and Derby. (Court 1992, 

p.49) Furthermore the region was able to gain increases between 1983-89 in the service sector (37.5%), 

business sector (32.6%), education and health (22.0%) and distribution (15.9%) fields. (Court 1992, p.51). 

Figure 6-24. Key sector employment in Manchester (Source: ODPM 2006 © Crown Copyright 2006. 
Framework for City Regions)
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Figure 6-25. Employment density maps. Details for North West region a) 1981 b) 2001

Figure 6-26. Employment density maps. Details for South East regions. a) 1981 b) 2001

a b

a b
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The West Midlands region was negatively affected by its dependence on large multinational corporations 

that had became major players in the economy by the end of  the 1970’s. The loss of  large multinational 

companies led to pockets of  unemployment by the 1980’s, especially in areas of  mining and manufactur-

ing. The area’s vehicle, metals and engineering sectors were the most hard hit. Manufacturing was able 

to regain its footing in the 1990’s thanks to overseas investment and increases. This was possible thanks 

to the transfer of  ailing manufacturing plants to new owners and greenfield development. Birmingham 

has had a prominent role as a financial centre for the area with regional investment banks establishing 

themselves in the city (Mackay 1992). The changes in the Central Arc Formation have been more vari-

egated than the Northwest with Birmingham acting as an economic engine despite losses in employment 

in its central wards. 

An important phenomenon that can be observed from the detailed employment density map of  the 

southeast is the appearance of  sizeable employment centres such as Oxford-Swindon, Milton Keynes, 

Bedford, Stevenage, and Luton, forming an arc between London and Birmingham (Fig. 6-26). Milton 

Keynes had the highest population increase in the country between 1981 and 2001, with an 4.16 and 

1.93 increase in population respectively. Although London has acted as a centre and catalyst for the 

formation and development of  new businesses that have spread across southern England. These cen-

tres appear separated from the employment in London and the continuum that is visible to the west of  

the city around Reading, Slough and Woking does not appear around these settlements. Cambridge 

University has been an example of  how educational institutions can be key catalyst in the concentration 

of  knowledge industries. Agglomeration of  these industries around the university has increased informa-

tion flow supporting know how accumulation and exchange. Furthermore it has spurred spinoffs and 

encouraged entry into the market of  suppliers, users or related industries. In the beginning of  the 1980s 

Cambridge had 50 percent of  its firms clustered around initial start up companies founded by university 

professors and graduates with significant movement of  people between companies, the university and 

research laboratories (Quince 1985). The employment density maps for 2001 seem to indicate separate 

settlement formations for the northwest and west of  London that distinguish themselves from London’s 

core. Despite increases in employment a mixed picture appears in smaller settlements with decreases in 

employment density appearing alongside increases in these settlements despite their smaller footprints. 

This phenomenon can be seen in settlements such as Cambridge, Oxford and Ipswich. 

Overall there is a mixed picture in terms of  population density increase and decrease for the larger 

metropolitan cities and the higher density settlements. For these type of  settlements the differences play 

out at regional level with different parts of  the country showing distinct trends in increases and decreases 

which appears in a clear fashion as the north and the south of  the country is compared. However 

smaller settlements such as Northampton do not seem to be following these regional trends and show 

an increase in population density no matter what region they are located in.  The general picture points 
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Figure 6-27. Labour density map for 1981
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Figure 6-28. Labour density map for 2001
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Figure 6-29. Changes in labour density 1981-2001 a) Positive (larger scale map in Fig. 6-31) b) 
Negative (larger scale map in Fig. 6-32)

Figure 6-30. Changes in labour density 1981-2001 a) West-east spectrum(larger scale map in Fig. 
6-35) b) South-North spectrum (larger scale map in Fig. 6-36)

a b

a b
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to a shift in locational preferences for economic activities that plays out at the local scale rather than 

regional scale. It is also interesting to note that increases in employment in smaller settlements are not as 

pronounced as increases in population densities possibly indicating that the increases in populations in 

these smaller settlements were not solely driven by employment but were affected by other population 

dynamics such as educational facilities, retirement communities and preferences of  families with children 

to relocate to these areas. Employment trends in smaller settlements indicate that there are differences in 

locational preferences for economic activities between 1981 and 2001 at the local scale which translate 

into both increases and decreases in employment density even in smaller settlements.

6�1�3�     Identifying the Distinct Qualities of Labour Density Change

The labour density map for 1981 in Fig. 6-3a (larger scale map in Fig. 6-27) corresponds to the distribu-

tion of  housing location for employees providing a full economic picture alongside employment loca-

tions. Several interesting facts appear in the labour density change maps Fig. 6-29a,b (larger scale map 

in Fig. 6-31,32). The idea of  a shift in economic location preferences at the local level is confirmed when 

we observe the labour increase and decrease map. Despite the existence of  quite a number of  areas that 

have lost both population and employment density in the preceding maps between 1981 and 2001 there 

are very few locations where labour density has decreased. Most of  the country has seen an increase 

in labour densities. The main exceptions are a few areas distributed across the Northeast Formation; a 

large area in Inner Liverpool and Manchester; in and around Hull; distributed spots in the Central Arc 

Formation around Sheffield, Derby and inner Birmingham; the north of  the Welsh Formation and a 

number of  scattered wards in inner London. The labour density maps indicate that there are very few 

isolated spots where labour densities have decreased.

When the labour density maps are compared with employment density maps we can note an important 

difference between these two phenomena. A centre with high employment densities such as Preston 

appears similar in labour density to York, which has a lower employment density but similar employ-

ment totals to Preston. The differences are clearly visible in the tracing of  the East-West Spectrums in 

Fig. 6-39. This is probably because the density of  housing cannot vary as much as employment since the 

housing typologies are limited and high-density residential development is rarely found outside of  large 

metropolitan areas. One key aspect of  this map is its overall distribution appears as less diversified than 

the employment maps due to the lower densities. The labour density map provides a smoother distri-

bution pattern compared to employment with little density variation across the country (Fig. 6-3a and 

6-6a (larger scale map in Fig. 6-27 and 6-28)). The main settlements appear in less of  a contrast to their 

surroundings; however, they still maintain higher values of  labour density. London and the area around 

Birmingham form more cohesive concentric structures with densities clearly decreasing from the city 
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Figure 6-31. Changes in labour density 1981-2001 (positive)
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Figure 6-32. Changes in labour density 1981-2001 (negative)
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Figure 6-33. Changes in employment density 1981-2001 West-east spectrum

Figure 6-34. Changes in employment density 1981-2001 South-north spectrum
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Figure 6-35. Changes in labour density 1981-2001 West-east spectrum

Figure 6-36. Changes in labour density 1981-2001 South-north spectrum



202

Chapter 6-  Analysis of Changing Patterns for Home and Work

Figure 6-37. Labour density maps. Details for North West region a) 1981 b) 2001

Figure 6-38. Labour density maps. Details for South East regions. a) 1981 b) 2001

a b

a b
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centre whereas the other metropolitan areas show more dispersed patterns with a complex network of  

intermeshed high and low density areas covering a large expanse. The overall labour density formation is 

made up of  large concentric centres of  labour around a single employment centre, clusters of  diverging 

labour areas coming together to form complex labour clusters, and smaller labour pools dotted uniform-

ly around England and Wales.

London

Lancaster Ipswich

London

Manchester

Liverpool

EastWest

The new economic setup has also had an effect on the distribution of  functions and labour creating 

a more decentralised distribution of  employment. The decentralization of  employment was followed 

closely by the decentralization of  households. Housing demand changed for the post-industrial house-

hold due to demographic and economic circumstances, which was reflected in housing location (Meen 

and Andrew 2004, p.199). The net migration into London by men and women aged 15-29 in the late 

1990s was countered by the outward migration of  families, people were moving in while single and mov-

ing out with children (Bate et al. 2000, p.4). Overall labour densities have remained steady with increases 

uniformly distributed amongst smaller settlements between the south of  the Northwest Formation and 

the Southern Coast Formation. It is interesting to note that in this map it is difficult to distinguish metro-

politan areas from smaller settlements since both have similar increases in labour densities. London is, as 

Figure 6-39. Trace of West-East spectrum for employment increase-decrease (in purple) and labour 
increase-decrease (in green).
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in previous maps, an exception with labour density increases occurring throughout the metropolitan core 

and dying down towards the outskirts of  the metropolis. The increases pick up in the smaller settlements 

surrounding London such as Reading, Milton Keynes and Chelmsford. Except for London the increases 

in labour densities have been in concentrated areas within settlements and do not show the distributed 

increases that were common in the employment maps. 

The main losses in labour density have been in the city centres of  Manchester, and Liverpool (Fig. 

6-29b and 6-32). This may be expected around Liverpool since employment in this city has decreased; 

however, for Manchester, where the reverse is true, it shows a contrast between employment and labour, 

suggesting that the labour force is more widely spread around the employment centre in this settlement.  

The number of  households in the region has increased like many other areas in the country. The official 

projections for household increase from 2001 to 2021 are at 8 percent total, with 1 percent projected for 

Merseyside and up to 13 percent projected for Cheshire and Cumbria, in total expecting an increase of  

11,500 households in the region. (Board 2003, p.13) Some important cities with increases in household 

size were York, Telford, Warrington and Preston (ODPM 2006b, p.54) (Fig. 6-40).
Chapter 3: The demographic shape of urban England
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Figure 3.17: Growth in household numbers 1991-2001 for 56 cities
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Figure 6-40. Growth in Household numbers 91-01 (Source: ODPM 2006 © Crown Copyright 2006. 
State of English Cities)
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Manchester and Liverpool have been fortunate to have booming niche markets that catered to the work-

ers in the new service industries. While these properties have led home prices in Manchester to rise over 

£ 100,000 by the year 2000, property values in other parts of  the core-city have stagnated and in some 

cases collapsed (Harding 2004). The dichotomy between the new relatively high-end housing and low 

demand areas such as East and North Manchester and Central Salford in the city core in Manchester 

extended beyond the city limits. Oldham’s housing has been very weak, and Rochdale and Bolton pose 

a mixed picture, whereas the areas to the South in Cheshire contained prosperous suburbs. This hetero-

geneous market covered a very large area including the ten districts of  Greater Manchester, Macclesfield 

to the south, High Peak to the east, Rossendale to the north and possibly Warrington and Chorley 

(ODPM 2006a, p.88). The English House Condition Survey of  2001 showed that almost 36 percent of  

homes in the Northwest GOR failed to meet the ‘Decent Homes’ standard, a figure that was 2.5 percent  

above the national average. The region had also the highest proportion of  empty property in England at 

130,000 dwellings, corresponding to 4.5 percent of  the housing stock (Board 2003, p.13).

“Comparing the housing stock with the types of  homes that people want to live in, the industrial 
age housing legacy is not meeting  requirements, either in terms of  number or type” (Barnes 
2000).

Homeownership rates have been high in the north of  England. The North West region had a homeown-

ership of  68 percent in 2000, which was higher than the national average. This was the preferred tenure 

of  households moving into the area ranging from 56 percent to 79 percent. However homeownership 

rates differed markedly between income groups from 96  percent for high income managerial house-

holds, dropping it drops to just over 50 percent for unskilled workers. This dynamic drives the supply of  

new housing development, pricing out lower income workers and tailoring the housing to higher income 

groups. Decreases in population, especially in some major settlements in the Northwest Formation 

have had significant effects on the housing market. Despite an influx of  high skill service workers this 

region has suffered from weak housing demand and had to contend with a large number of  abandoned 

buildings. 

At this point it is also interesting to observe from the detailed maps for the northwest of  England that 

despite a decrease in employment, the labour density in the centre of  Preston does not seem to have 

changed visibly; the decrease seems to have occurred in the areas to the south of  the city. Furthermore 

the labour density in Blackburn has decreased, whereas it has increased around the region surround-

ing Burnley. The areas south of  Liverpool and Manchester also show an interesting picture of  labour 

distributions. The labour areas seem to have shifted to the south of  Manchester and Liverpool despite 

a strong decrease in labour density in these areas, furthermore a new labour area around Crewe has 

gained prominence, a possible result of  increasing employment density in this area and in Stoke-on-
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Trent.  The labour density figures combined with population and employment density in the Northwest 

Formation shows complex forces at work with growth centres in the outskirts of  Burnley, Crewe and the 

south of  Manchester and Liverpool. 

The labour density pattern for the region between London and Birmingham  (Fig. 6-38) also demon-

strates some interesting patterns. There is a general increase in labour density in settlements where 

employment density has increased as well as an overall increase in labour density in the more rural 

areas. This raises an important question. Is the increase in labour density in these areas related to the 

employment increase in the medium to smaller cities, or is there a general increase in and distribution of  

labour density due to the workforce choosing to commute longer distances to London? The Southeast 

Formation is clearly under the influence of  London which has a unique housing market. City financial 

workers have been very important in the housing demand structure of  London. It has been estimated 

that 50 percent of  annual City bonuses were channelled into the housing market in London and the 

Southeast (Hamnett 2003, p.154). With demand pressures mounting only 52 percent of  all new London 

households could claim they could afford owner occupation, 15 percent were in a transition group and 

32 percent specified they needed social housing to reduce their housing costs (Lett and Brangwyn 2000, 

p.42). London has been a particular example of  very tight housing supply resulting from high land 

prices, tough regulations and the limited supply of  land. 

Merret defines this market as one of  ‘scarce commodity’:

“There are some commodities, the value of  which is determined by scarcity alone. No labour can 
increase the quantity of  such goods, and therefore their value cannot be lowered by an increased 
supply. Their value is wholly independent of  the quantity of  labour originally necessary to pro-
duce them, and varies with the varying wealth and inclinations of  those who are desirous to pos-
sess them” (Merrett 1998).

With its saturated housing market London has pushed its commuters further out and in higher numbers 

than any other settlement in the UK. In 1990-91 London was easily the largest contributor of  migration 

to non-metropolitan areas, being responsible for almost two-thirds of  the latter’s net gains from metro-

politan England and over half  of  the gross out migration despite the fact that it contains under two fifths 

of  the total metropolitan population (Champion et al. 1998, p.21). The migration patterns have been 

very distinct, the net migration into London by men and women aged 15-29 is predominant, whereas  

families constitute the bulk of  the outwards migration (Bate et al. 2000). There has been big pressure in 

cities like London from the new knowledge sector labour force (Hamnett 2003, p.154). Such pressures 

and the low stock of  housing have left many without the means to afford a home (Lett and Brangwyn 

2000, p.42; Wong 2006, p.40). The price inflation in housing has affected most of  the inner neighbour-
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hoods of  London and created a ripple outwards to the outer fringes of  the South West as there has been 

a trend of  second home buying from affluent homeowners in London (Wong 2006, p.40). In this boom-

ing real estate market, social housing areas, immune to market forces, have become islands of  depriva-

tion surrounded by increasing wealth. 

The counterurbanisation cascade that was observed in the period 1960-1980 can still be seen in the 

population graphs. Larger metropolitan cities including London have had losses in population density in 

their inner wards whereas smaller settlements and rural areas surrounding London have seen population 

increases. Another winner in this movement are the Southern Coastal settlements. 

The distribution of  labour density across England and Wales and the changes that it has gone through 

is very different from changes we observe in the employment density figures. Labour density appears 

as more consistent and less volatile across England and Wales and does not seem to suffer in areas that 

have lost employment between 1981 and 2001. On the flip side though labour density tends to increase 

in economically vibrant areas that have seen increases in employment densities. These findings are in 

concert with the literature on labour market adjustments that stipulate that commuting is a balancing 

mechanism for labour market areas. If  employment in a settlement decreases commuters to this centre 

shift their commuting distances to search for more distant employment opportunities thus creating a 

larger labour market area. It is not difficult to imagine that in the reverse case, if  an area has an increase 

in employment households are more willing to actually move their house to get closer to more employ-

ment opportunities. Thus an upward economic trend translates into higher migration and a lower 

economic trend translates into longer commutes. 

6�1�4�     Documenting the Shift from Manufacturing to Services and Hospitality

To understand better the economic changes that have been occurring between 1981 and 2001, I will 

focus on changes in the industrial composition of  employment centres in England and Wales. In Britain 

the expanding knowledge based economy has had effects on the development of  new job opportuni-

ties in knowledge driven sectors, health and education. Between 1995 and 2005, 12 jobs were created 

in knowledge intensive industries for every one job created in other industries, resulting in nearly half  

of  all employment in the UK to be found in knowledge intensive industries. (Brinkley 2008). Between 

1996 and 2006 more jobs were created in public knowledge intensive sectors than in other knowledge 

intensive sectors. Employment in health and education grew by 28 percent and 30 percent respectively 

between 1998 and 2006. In absolute figures, health and education constituted 36  percent of  growth in 

the knowledge intensive industries between 1998 and 2006. (Jones et al. 2008, p.45). 
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Figure 6-41. Changes in employment by industry

Table 6-1� Employment Change by Industry
Agriculture and  
Fishing (A,B)

Energy, 
Manufacture  
& Mining (C,D,E)

Construction  
(F)

Distribution, hotels &  
restaurants (G,H)

Transport, Finance,  
Public Admin, Education  
& Health (I,J,K,L,M,N,O,P,Q)

1981  395,350  6,079,050  962,070  3,724,560  7,762,300 
2003  55,433  3,120,788  1,018,175  5,792,106  16,197,345 

Change in Jobs -339,917 -2,958,262  56,105  2,067,546  8,435,045 
Percent Change -85.98% -48.66% 5.83% 55.51% 108.67%

Table 6-2� Employment Growth
Total Percentage

1981  18,923,330 
2001 (CIDER)  23,534,368 24.37%
2003 (NOMIS)  26,183,847 11.26% 38.37%

0 

500000 

1000000 

1500000 

2000000 

2500000 

3000000 

3500000 

1981  2003  1981  2003  1981  2003  1981  2003  1981  2003  1981  2003  1981  2003  1981  2003  1981  2003  1981  2003 

East of England  South East  London  South West  East Midlands  West Midlands  Wales  North West  North East  Yorkshire & the 

Humber 

Change in Employment by Industry 1981‐2003 

Energy, Manufacture & Mining  ConstrucGon  DistribuGon & Hospitality  Transport, Finance, Public Admin, EducaGon & Health  



209

Chapter 6-  Analysis of Changing Patterns for Home and Work

The graph in Fig. 6-41 divides industry into five broad categories: 1) Agriculture and Fishing 

(‘Agriculture), 2) Energy and Manufacturing (‘Manufacturing’) 3) Construction (‘Construction’), 4) 

Distribution and Hospitality (‘Hospitality’) and Transport and Services (‘Services’). It is clear that cer-

tain sectors have had heavy losses in employment between 1981 and 2003 despite the overall gains in 

employment in total. Agriculture was the sector that suffered the most from job losses with a 86 percent 

decrease which translated close to 340,000 jobs. Manufacturing lost almost 10 times that amount of  jobs 

with a loss reaching close to 3 million shedding 50 percent of  its workforce. Even though construction 

gained 6 percent this was not enough to reach the overall job growth rate, which was 38 percent across 

all sectors. The main drivers of  the economy between these two years were Hospitality with a 56 percent 

gain bringing it up to 2 million and Services, which doubled its number of  workers from 7.8 million to 

8.4 million. The Services sector followed by the Hospitality sectors have accounted for close to 95 per-

cent of  all employment increases between 1981 and 2003. As the manufacturing industry lost its preva-

lence in Britain it has been replaced by specialized business sectors such as banking, management and 

technology. Nationally between 1991-2003 there was a one in five job loss in Manufacturing (ODPM 

2006b). When compared to other industries, Agriculture seems to have lost most of  its footing in 2001. 

While considering these figures we have to bear in mind that there have been major changes in the col-

lection and classification of  agricultural labour and figures obtained through NOMIS may have been af-

fected by this change. For this reason I have not included these figures in the more detailed analysis that 

follows. However it is important to bear in mind that as a more diversified range of  activities impinge on 

the countryside, agriculture becomes a backdrop of  the rural lifestyle rather than a core element bring-

ing forth the question of  what the countryside signifies without its economic identity. Within this context 

it is difficult to get past beyond the ‘rural idyll’ identity, making agriculture and its lifestyle, a part of  the 

benefit package offered by ‘country living’. 

The changes in numbers of  workers is also reflected in changes in GDP (Fig. 6-42). The year 1981 was 

a critical year in industrial output because the GDP output in Hospitality and Services began to stead-

ily increase at a much higher rate than all other industries surpassing all other industries eventually in 

2005. Both Construction and Agriculture were contracting in this period. The Manufacturing industry 

was able to maintain and steadily increase its output despite big losses in employment signalling changes 

in productivity (Graham and Spence 2000) and the prevalence of  new technology in the production 

process.
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The dual effects of  employment change and employment shift can also be seen in the regional break-

down of  employment change by industry. Regions that had a good services base such as the South East 

and London were able to use this to spring forward and gain much higher numbers in these grow-

ing sectors. Recent government reports have stressed the importance of  cities as hubs for knowledge 

workers. The UK has become the largest venture capital in Europe and these firms have been highly 

concentrated in London thus providing a medium for new cutting edge firms to prosper in the region 

(ODPM 2006b).The 2008 Work Foundation report looked at some of  the key elements that were influ-

ential in attracting knowledge industries and pointed out that cities were the preferred settlement type 

for these industries.The advanced service sector has been key in keeping London economically viable. 

Manufacturing lost 1.6 million jobs (73%) in London between 1981-91 while services has added 2.6 

million jobs (61%) (Buck 2002, p.96). The arrival of  this knowledge class has solidified London’s brand 

as a city with an exclusive lifestyle and through a ‘desirability vicious circle’, this has given people more 

confidence and made the city more desirable (Landry 2006, p.155). The city has used its cultural and 

transport infrastructure, education and opportunities for social reproduction to create a higher quality 

of  life for people who desire it (Butler and Robson 2001). A whole section of  the city that got dismantled 

alongside the industrial infrastructure, the Docklands rose to accommodate this new role. This was a ne-

cessity in a city that was constricted through its historic building heritage that was not suitable to accom-

modate new large multifunctional spaces. The shift towards dense high rise and deep plan buildings that 

covered the whole site they occupy represented ‘the biggest remaking of  London since the Second World 

Figure 6-42. GDP by broad industrial group. Source: Economic Trends (Source: Employment 
Trends © Crown Copyright. Employment Trends)
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War’(Butler and Robson 2001). London was the main engine in driving the post-industrial economy, 

which was achieved by restructuring economic spaces within the settlement. 

However regions that had a heavy manufacturing base such as West Midlands, Wales and Yorkshire 

and the Humber GOR lost a good portion of  their jobs. The North West GOR has had an interesting 

trajectory. In 1981 it had both transport and services jobs and had the highest number of  energy and 

manufacturing jobs. In 2003 it was third amongst the highest service job numbers and still maintained 

its primary position as the manufacturing core of  the country. The North West GOR was able to shift its 

job base from manufacturing to services while still maintaining its primacy in the manufacturing sector 

in contrast to regions such as Greater London and the East of  England which have distanced themselves 

from the manufacturing sector.

The longer term trends graphed in Fig. 6-41 show that this process has been continuing since the end 

of  the 1970s. Even though the overall number of  jobs has shown a more variable trend decreasing 

from 1980 to 1983 and 1990 to 1993 there was a general trend of  increase from 1985 to 2005. Jobs in 

Manufacturing have been steadily decreasing with this decrease being more visible between 1980 to 

1983, 1990 to 1993 and 1998 to 2005.  This trend is reversed in jobs in Hospitality and Services which 

have increased throughout. The data show there has been a long term trend in the economy from manu-

Figure 6-43. Jobs by sector. (Source: Employment Trends © Crown Copyright. Employment Trends)
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Figure 6-44. Map showing the location of the 300 employment clusters
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Cluster Cluster Name Cluster Cluster Name Cluster Cluster Name
1 Ryde 101 Knutsford 200 Royston
2 Portsmouth-Waterlooville-Fareham-Havant 102 Porthcawl 201 Thame
3 Southampton-Eastleigh-Romsey-Park Gate 103 Bridgend 202 Aylesbury
4 Orpington 104 Corby 203 Llanelli
5 Greater London 105 Skelmersdale 204 Abergavenny
6 Sheffield 106 Wigan 205 Ivybridge
7 Chesterfield-Staveley 107 Bishop Auckland 206 Plymouth
8 St Albans-Hatfield-Welwyn 108 Stevenage-Hitchin-Baldock-Letchworth 207 Taunton
9 Newport (Shropshire) 109 Totnes 208 Barnsley-Dearne Valley
10 Telford 110 Torbay-Torquay-Newton Abbot 209 Tetbury
11 Cramlington 111 Devizes 210 Newbury-Thatcham
12 Ashington-Blyth 112 Canterbury 211 Bicester
13 Watford 113 Rugeley 212 Basingstoke-Basing
14 Hemel Hempstead 114 Swansea 213 Ammanford
15 Barry 115 Lewes 214 Buxton
16 Cardiff 116 Cowes-Newport 215 Ashford
17 Harpenden 117 Woodbridge 216 Tenterden
18 Calne 118 Ipswich 217 Ilfracombe
19 Chippenham 119 Maidstone-Medway 218 Hastings-Bexhill
20 Whitstable 120 Kirkham 219 Rugby
21 Herne Bay 121 Blackpool 220 Consett
22 Wallingford 122 Bordon 221 Evesham
23 Didcot 123 Alton 222 Witney-Ducklington
24 Sandown 124 Clitheroe 223 Daventry
25 Verwood 125 Blackburn-Accrington-Burnley-Pendle 224 Skipton
26 Bournemouth-Poole 126 Stroud 225 Blandford Forum
27 Oxford-Abingdon 127 Keighley 226 Ripon
28 Northampton 128 Bishop’s Stortford 227 Harrogate-Knaresborough
29 Wellingborough-Rushden 129 Braintree 228 Wrexham
30 Glossop-Hadfield 130 Haverfordwest 229 Doncaster
31 Greater Manchester 131 Waterston 230 Stamford
32 Lichfield 132 Coalville 231 Peterborough
33 Cannock-Burntwood 133 Loughborough 232 Stowmarket
34 Bradford 134 Sevenoaks 233 Shrewsbury
35 Leeds-Batley-Dewsbury-Wakefield 135 Tonbridge-Royal Tunbridge Wells 234 Cirencester
36 Kettering-Burton Latimer 136 Great Yarmouth 235 Camborne-Redruth
37 Morpeth 137 Lowestoft 236 Market Harborough
38 Port Talbot 138 Derby 237 Shaftesbury-Gillingham
39 Neath 139 Faversham 238 Cinderford
40 Tamworth 140 Preston-Leyland-Chorley 239 Wells
41 Newcastle 141 Newport-Cwmbran-Pontypool 240 Denbigh
42 Newton Aycliffe 142 Sheerness 241 Rhyl
43 Darlington 143 Sittingbourne-Kemsley 242 Southport-Formby
44 Atherstone 144 Congleton 243 Downham Market-Denver
45 Nuneaton 145 Stoke-on-Trent-Newcastle-upon-Lyme (The Potteries) 244 Wisbech
46 Winchester 146 Henley-on-Thames 245 Sleaford
47 Halifax-Huddersfield-Elland 147 Stratford-upon-Avon 246 Grantham
48 Wombourne 148 Warwick/Leamington 247 Bury St Edmunds
49 Birmingham 149 Crewe 248 Newquay
50 Loughton 150 Northwich-Winsford 249 King’s Lynn
51 Connah’s Quay-Shotton 151 Crowborough 250 Thetford
52 Mold 152 Bath 251 Ashbourne
53 Bognor Regis 153 Amersham-Chesham 252 Cambridge
54 Chichester 154 Great Malvern 253 Richmond
55 Crawley-Gatwick 155 Tewkesbury 254 Swindon
56 Reigate-Redhill-Caterham 156 East Retford 255 Newark-on-Trent
57 Macclesfield-Prestbury 157 Worksop 256 Lincoln
58 Peacehaven 158 Clevedon-Portishead 257 Chard
59 Seaford 159 East Grinstead 258 Oswestry
60 Leigh 160 Chelmsford 259 Mablethorpe-Sutton on Sea
61 Alfreton 161 Exmouth 260 Louth
62 Nottingham 162 Exeter 261 Market Drayton
63 Dorking 163 Milton Keynes 262 Oakham
64 Walton-Woking-Guildford-Godalming 164 Uckfield 263 Cockermouth
65 Coventry-Bedworth 165 Falmouth-Penryn 264 Whitehaven
66 Basildon-Southend-on-Sea 166 Truro 265 Clacton-on-Sea
67 Aldershot-Farnborough-Fleet 167 Deal 266 Haverhill
68 Reading-Wokingham-Bracknell 168 Margate-Ramsgate-Thanet 267 Colchester
69 Leighton Buzzard 169 Frome 268 Andover
70 Luton-Dunstable 170 Burnham-on-Sea-Highbridge 269 East Dereham
71 Mansfield 171 Bridgwater 270 Fakenham
72 Stone 172 Dorchester 271 Barnard Castle
73 Stafford 173 Weymouth 272 Sudbury
74 Redcar 174 Felixstowe 273 Lancaster-Morecambe
75 Teesside 175 St. Neots 274 Penzance
76 Trowbridge-Melksham 176 Huntingdon 275 Bridport
77 Brighton-Littlehampton-Worthing 177 Radstock 276 Spalding
78 Horsham 178 Leicester 277 Boston
79 Chester-Ellesmere 179 Bedford 278 Carmarthen
80 Belper 180 Kidderminster 279 St Austell
81 Castleford 181 Ulverston 280 Grimsby-Cleethorpes
82 Peterlee 182 Barrow-in-Furness 281 Kingston upon Hull
83 Hartlepool 183 Crediton 282 Scunthorpe
84 Liverpool-Warrington 184 Brackley 283 Llandudno
85 Durham 185 Banbury 284 Bangor
86 Cheltenham 186 Eastbourne 285 Salisbury
87 Gloucester 187 Bridgnorth 286 Skegness-Ingoldmells
88 Dover 188 Petersfield 287 Yeovil
89 Folkestone-Hythe 189 Merthyr Tydfil-Abercanaid-Troedyrhiw 288 Penrith
90 Bromsgrove 190 Brynmawr-Ebbw Vale 289 Carlisle
91 Worcester-Droitwich 191 Burton Upon Trent 290 Kendal
92 Redditch 192 Weston-Super-Mare 291 York
93 Witham 193 Mildenhall-Barton Mills 292 Hereford
94 Maldon 194 Newmarket-Exning 293 Whitby
95 Pontypridd 195 Holywell 294 Scarborough-Scalby
96 Llantrisant-Pontyclun 196 Chepstow 295 Alnwick
97 Sodbury 197 Bideford 296 Minehead
98 Bristol 198 Barnstaple 297 Ludlow
100 Norwich 199 Burgess Hill-Haywards Heath 298 Holyhead

299 Llandrindod Wells
300 Aberystwyth
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Figure 6-45. Google map showing the location employment clusters in the Northwest and London 
formations (© 2010 Google Map data © Map data 2010 Tele Atlas, GMapCreator CASA)
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facturing towards a knowledge based economy. 

6�1�5�     The Complex Identity of Post-Industrial Employment Clusters

I will focus on the changes that have occurred in the main employment clusters. The employment cen-

tres that appeared in the employment density map will be identified by conducting a cluster analysis. I 

have used a hierarchical clustering method to identify the 300 main employment clusters in England and 

Wales by analysing the employment density figures of  ward centroids (For  more information refer to Ch. 

5). I have set a threshold of  wards above 9.71 workers/hectare to avoid including the more ‘residential’ 

wards. This method of  identifying employment cores is similar to the one used by Hay and Hall in 1980 

when they determined the Functional Urban Regions (FURS) for Western Europe (Hall and Hay 1980). 

FURs comprise a core defined in terms of  employment size and density, and a ring defined in terms of  

regular commuting. The use of  density as a measure combined with cluster analysis creates tight but 

flexible definitions for urban centres in England and Wales.

In the large map in Fig. 6-44, the clusters are identified by the wards that constitute them which are 

defined by separate colour shades and all have a cluster centre point, denoted by a star, which lies at the 

geographic centre of  all wards in the cluster .This cluster map closely resembles in structure the employ-

ment density map for 2001. There are four major sizes of  clusters in the cluster map, London (5) appears 

as the largest employment cluster bringing together close to 600 wards. Other notable employment 

clusters are Manchester (31), Birmingham (49), Newcastle (41) and Liverpool (84). The most common 

cluster type besides these is formed of  a small number of  wards that come together as a contiguous 

whole to form medium sized clusters. These are Blackburn-Accrington-Burnley-Pendle (125), Preston-

Leyland-Chorley (140), Leeds-Batley-Dewsbury-Wakefield (35), Halifax-Huddersfield-Elland (47), 

Dorking (62), Milton Keynes (163), Bristol (98), Reading-Wokingham-Bracknell (68), Walton-Woking-

Guildford-Godalming (64), Maidston-Medway (119), Basildon-Southend-on-Sea (66), Bournmouth-

Poole (26), Portsmouth-Waterlooville-Fareham-Havant (2), Southampton-Eastleigh-Romsey-Park Gate 

(3) and Brighton-Littlehampton-Worthing (77). The fourth category are smaller clusters scattered across 

England and Wales. These different size clusters come together in different forms. The first is made up 

wards that form a single contiguous cluster (i.e. Bristol (98)), the second is formed of  scattered wards 

clustered in linear form (i.e. Brighton-Littlehampton-Worthing (77)), the third is formed of  scattered 

wards around a single centre (i.e. Portsmouth-Waterlooville-Fareham-Havant (2)) and finally wards that 

appear in a polycentric form but are part of  the same cluster (i.e. Southampton-Eastleigh-Romsey-Park 

Gate (3)). The metropolitan city clusters assume unique forms which tends to be a combination of  the 

different types of  cluster formation. The most common employment cluster type is formed of  a small 

number of  wards that come together in a contiguous whole. These are dispersed across all of  England 
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with those in Wales mainly situated on the northern and southern parts. 

The Northwest Formation and its surrounding area shown in Fig. 6-31 is dominated by four main 

clusters with Liverpool and Manchester as the largest two. The clusters formed by these two main cities 

are very different from each other. Manchester (31) is formed by a core group of  wards situated around 

the Manchester-Salford centre with two arms extending north following the route of  the Manchester-

Rochdale and Manchester-Bolton rail lines (including Oldham which is not on the rail line) with Bury 

in the north appearing as a disjointed member of  the cluster. Liverpool  (84) is formed by a main cluster 

around Liverpool and Birkenhead which extends in linear form along the Liverpool-St Helens and 

Liverpool-Manchester rail lines. The third cluster Preston-Leyland-Chorley (140) extends in piecemeal 

fashion from Preston to Chorley on a north to south axis along the M-6 and Preston-Wigan rail line. The 

fourth cluster Blackburn-Accrington-Burnley-Pendle is formed by a linear set of  wards that extend on an 

east to west axis on the M65 motorway. The four main clusters in Northwest Formation show a variety 

of  forms that are strongly influenced by the transportation options which tie the wards of  the main 

clusters together. 

Transportation routes also affect cluster formation in and around the London (5) cluster shown in Fig. 

6-45. The London cluster is formed of  a concentric set of  clusters with arms extending east, northeast, 

north and west of  London. The east London arm extends along the A2 highway towards Dartford and 

continues along the Dartford-Gravesend line crossing the Thames along A 282 to West Thurrock. The 

northeast line extends on the London-Brentwood rail line up to Hutton while the northern arm extends 

along London-Harlow and London-Ware-Hertford rail lines. The west arm extends along the London-

Slough-Maidenhead rail line incorporating Marshgate trading estate and Windsor then along the A404 

motorway reaching High Wycombe in the north. It is interesting to note that the Walton-Woking-

Guildford-Godalming (64) cluster appears separately even though some of  the wards that it incorporates 

have boundaries with the London (5) cluster. Also as was noted earlier, there are distinct clusters to the 

north west of  the city dispersed between London and Birmingham. The London (4) cluster and its sur-

roundings also demonstrate the importance of  rail and road networks in the formation of  clusters and 

outline the separate nature of  employment clusters to the north west of  the city. 

6�1�6�     Footprint of Contracting Manufacturing and Expanding Service Industries

Before moving on to the changes that have occurred in the employment clusters. I would like to touch 

upon the data that is being used in the following sections. We have very detailed data for ward level com-

muting for 1981 and 1991 that is split by industry groups; however, this is not the case for 2001 because 

the Office of  National Statistics has decided to withhold this information due to confidentiality issues. 
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Thus to create a time series analysis I have sought to use the data that is provided through the NOMIS 

service provided by the Office of  National Statistics. The nature and characteristics of  this database 

can be found in Chapter 5. In this section I will only focus on key elements that have to be underlined 

for interpreting the results. One of  these is that the NOMIS data is not based on census information 

but is collected through a continuous sampling of  businesses so there can be discrepancies between the 

numbers that are obtained through this service and census info. It would be possible to clearly outline 

this difference by comparing the difference between the results for the census year. However NOMIS is 

only available for 2003 so we have to compare the 2001 totals , which we obtain from commuting tables 

that are split by occupation group and the NOMIS data for 2003. The figure for the 2001 census is 

23,534,368 and the 2003 NOMIS figure is 26,183,847. The difference between these figures points to a 

higher estimate for the second dataset. We can double check this by comparing the NOMIS total with 

the 2003 predictions published by the Census Bureau. For 2003 the total UK forecast was 26,175,000 

(Economic Trends). A figure that is below the 2003 NOMIS total for England and Wales. These com-

parisons show that the difference that we are observing between the 1981 census figures and the 2003 

NOMIS figures are slightly higher due to differences in data collection.

All the large maps for England and Wales (Fig. 6-46,6-47,6-50,6-51,6-61,6-62,6-63,6-64) have the same 

thematic structure; the data has been separated into equal divisions that are the same across all maps 

and the colouring darkens from low density to high density. The maps show the four industry groups that 

have recorded the highest change in numbers: the Transport, Finance, Public Administration, Education 

and Health industry map in Fig. 6-46 and 6-47 referred to as Services in short; the Energy, Mining and 

Manufacturing map that is referred to as Manufacturing in Fig. 6-50 and 6-51; the Distribution, Hotels 

and Restaurants map (Fig. 6-61 and 6-62) which will appear under the pseudonym Hospitality and the 

map (Fig. 6-63 and 6-64) for the Construction industry. The use of  consistent classifications allows for 

comparisons across the different industries to view the value of  one industry in an area compared to an-

other.  This colouring differentiates lower density areas from higher density areas. However for industries 

such as Services where the number of  workers is very high compared to other industries the values lie 

mostly above the highest classification leading to a map that is mostly in the highest classification. For 

this reason detailed maps  are provided for the northwest and southeast areas of  England and Wales 

which have separate classifications that would provide a better visual separation amongst the divisions.

All the maps also have the 300 clusters outlined in their respective colours. This will aid in both the iden-

tification and discussion of  spatial distributions and changes for 1981 and 2001. The names or numbers 

for the clusters do not appear on the larger maps because this would have made them unintelligible. 

Thus it would be necessary to refer back to the cluster map to clarify any areas that are not easily identi-

fiable. In the text I will include in parenthesis an abbreviation for the Government Office Region where 

the cluster is to be found. By combining the outlines of  the 300 employment clusters and the employ-
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Figure 6-46. Employment density in Services industry 1981
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Figure 6-47. Employment density in Services industry 2003
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Figure 6-48. Detailed maps showing employment density in Services in 2001 and the shift into 
Services between 1981 and 2001 for the Northwest Formation

Figure 6-49. Detailed maps showing employment density in Services in 2001 and the shift into 
Services between 1981 and 2001 for the London Formation

a b

a b
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ment density information it is possible to pinpoint the spatial distributions and changes more effectively. 

The detailed maps in Fig. 6-48, 6-49 and 6-52, 6-53 also show the changes that have occurred between 

1981 and 2001 by using the local growth factor index. This index is similar to the one that is used in 

shift-share analysis of  industry. It is obtained by subtracting the percent change in employment for 

the ward from the total change for that particular industry for the whole of  England and Wales. For 

Manufacturing the general change is -48.66 percent and for Services it is 108.67 percent. These maps 

demonstrate the shift in more detail by focusing on the difference amongst wards. When interpreting 

these values it is important to refer back to 1981. This is because areas that have a large number of  

workers in a particular sector tend to show up as very low local growth indexes whereas areas with low 

values tend to have very high increases since a change in smaller numbers translates into higher percent-

ages. The local growth factor in conjunction with the 1981 and 2001 maps demonstrates the shifts in 

industry in more detail. 

When comparing the maps for Manufacturing and Services for 1981 Fig. 6-46 and 6-50 it is important 

to note that the total employment for these two industries is similar in 1981. A little over 6 million, cor-

responding to 32 percent of  total employment for the manufacturing sector and close to 7.8 million for 

the Services sector which amounts to 41 percent of  total employment. In these maps Services appears to 

be more scattered than Manufacturing. In areas where there is a high concentration of  either of  the two 

sectors, Manufacturing appears as less scattered. This can be clearly seen around Newcastle (NE-41), the 

area that includes Bradford (YH-34), Leeds-Batley-Dewsbury-Wakefield (YH-35), Halifax-Huddersfield-

Elland (YH-47) and Sheffield (YH-6), south of  Wales, the Liverpool-Warrington (NW-84) to Greater 

Manchester (NW-31) axis, around Birmingham (WM-49) and within Greater London (5). Although the 

same clusters have high employment density both for Manufacturing and Services. For Services, these 

areas are less homogeneous and tend to disperse towards the edges. The main centres of  employment for 

Manufacturing and Services appear to be similar for both sectors however they differ in the consistency 

of  distribution and their boundaries.

In the maps that show distributions for 2003 (Fig. 6-47 and 6-51) employment in England and Wales 

is predominantly in Services which totals more than 16 million jobs equal to almost 62 percent of  the 

whole workforce whereas Manufacturing has shed almost half  of  its jobs and is at 3 million jobs with 

only 12 percent of  the employment. As a result the maps for these industries appear very differently for 

this year. The employment density for Services in Fig. 6-47 has increased across the whole country. The 

main areas for services remain the same as in 1981 but have expanded in size. It is interesting to note 

that the edges of  major Service areas are still not as defined as the edges of  Manufacturing areas. 
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Figure 6-50. Employment density in Manufacturing industry in 1981 
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Figure 6-51. Employment density in Manufacturing industry in 2003 
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Figure 6-52. Detailed maps showing employment density Manufacturing in 2001 and the shift into 
Services between 1981 and 2001 for the Northwest Formation

Figure 6-53. Detailed maps showing employment density in Manufacturing in 2001 and the shift into 
Services between 1981 and 2001 for the London Formation

a b
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Manufacturing has followed an interesting pattern of  development. Traditional manufacturing areas 

such as the Northwest, the Central Arc and the Northeast Formation have lost their dominance, as well 

as a general loss of  employment in and around the London Formation. However Manufacturing did 

not disappear, it rather shifted and became more dispersed. At the local level there were fewer areas 

in 2001 that have the same intensity of  Manufacturing as in 1981 but these areas still appear as more 

pronounced compared to their surrounding areas, and in some cases have spread. Some examples of  

these can be found around Buxton (EM-214), Lincoln (EM-256), Ludlow (WM-297) and Verwood 

(SW-25). Manufacturing in these areas seem to be driven by smaller scale enterprises that are clustered 

in industrial estates dotted around the countryside. Though these estates are small in size, they provide 

flexibility and convenience for smaller manufacturers creating small agglomerations for particular goods, 

such as the production of  motorcycle parts and accessories in Woolsbridge Industrial Estate in Verwood 

and through business associations that provide advice and support to their members such as the Verwood 

Area Business Forum (http://www.verwoodforum.com/aboutUs/aboutUs.php). These areas are also 

prime locations for the establishment of  research and development enterprises since they are surrounded 

by attractive towns and countryside that would be viewed positively by their potential workers, such an 

example for this would be the Health and Safety Laboratory (HSL) at Buxton (http://www.hsl.gov.uk/) 

which on its web page describes itself  as “Nestled amongst the hills and valleys of  Derbyshire’s Peak 

District, (HSL) is one of  the world’s finest, most respected scientific facilities”. An area of  interest for 

Manufacturing is the area that covers Cambridge (EA-252) and Bedford (EA-179) and Northampton 

(EM-28) and Wellingborough-Rushden (EM-29). These areas have shifted to Services however they have 

also maintained their Manufacturing base with some areas even seeing an increase in Manufacturing 

density. Manufacturing seems to have changed its character significantly between 1981 and 2001, with 

larger manufacturing facilities being replaced by smaller, cleaner plants that prefer to locate further away 

from the traditional manufacturing hubs and for certain sectors prefer to establish themselves in the 

countryside to lure workers. 

The detailed maps also give clues about the difference in patterns between the two industries. In Fig 6-52 

and 6-53 whereas Manufacturing appears in larger footprints in the more rural locations, Services in 

Fig. 6-48 and 6-49 is more scattered and is mainly situated within the employment clusters. The biggest 

losses in Manufacturing as a large area have been in the Yorkshire and Humberside region. In the bigger 

clusters the biggest losses have been in Greater Manchester (NW-31), Liverpool (NW-84) and Greater 

London (5). Some of  the smaller clusters had large gains in Services such as Bromsgrove (WM-90) and 

Redditch (WM-92). The larger clusters have suffered from loss in Manufacturing but have strengthened 

their position in Services.

The ‘Local Growth Rate’ maps in Fig. 6-48 and 6-50 for the northern regions provide a complex picture 

of  transitions. A large portion of  settlements have shifted towards Services such as Durham (NE-25), 
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Lancaster-Morecambe (NW-273), Sheffield (YH-6), Manchester (NW-31), Liverpool (NW-84), The 

Potteries (WM-145) and south of  Birmingham (WM-49). However there were also areas where shifts 

were seen both towards Services and Manufacturing such as York (YH-291) shifted towards Services, 

while Harrogate-Knaresborough (YH-227), to the west of  the settlement shifted towards Manufacturing. 

The areas around Preston (NW-140) attracted both Services and Manufacturing. Whereas south of  

Birmingham (WM-49), Coventry-Bedworth (WM-65) and Warwick-Leamington (WM-148) gained 

Services employment. While the overall trend in the north of  the country was a shift towards Services 

some smaller areas become more pronounced in Manufacturing in 2001. Greater London left its mark in 

the south of  England (Fig. 6-49 and 6-53) as it moved distinctly away from Manufacturing and strength-

ened its Services base between 1981 and 2001. The south western boundaries of  the London Formation 

followed this trend with Walton-Woking-Guildford-Godalming (SE-64), Dorking (SE-63), Reigate-

Redhill-Caterham (SE-56), Reading-Wokingham-Bracknell (SE-68) all shifting towards a Services base.  

However there were settlements where their surrounding areas shifted both towards Manufacturing and 

Services such as Cambridge (EA-252), Corby (EM-104) and Milton-Keynes (SE-163). In the eastern 

border of  the South East GOR, while Maidstone-Medway (SE-119) and Canterbury (SE-112) shifted 

towards Services, Whitstable (SE-20) and Sheerness (SE-142) shifted towards Manufacturing, as a result 

of  the port activities in Sheerness gaining importance as trade volumes increased and the creation of  

business parks around Whitstable. In the south of  the country London and its southeast became large 

centres for the Services industry, while smaller settlements with research and development facilities such 

as Cambridge and Milton Keynes, and port towns such as Sheerness continued and expanded their 

manufacturing activities. 

Figure 6-54. Employment in the broader Northern Region. (Source: RegionalTrends © Crown 
Copyright. Regional Trends)
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In England and Wales certain settlements have fared better than others in their transition into the 

knowledge economy. The Work Foundation in their 2008 report analysed English cities to identify their 

placement within the post-industrial knowledge intensive industries. This research showed that a ‘North/

South divide does not capture the economic geography’. They detailed their settlement classifications 

to include settlements at various stages of  transition. Through this system they demonstrated that the 

geographic distribution of  these cities is spread across England and Wales (Fig. 6-56). They have identi-

fied six different typologies for the cities that they researched. This division amongst the British cities can 

be seen in the map that they have produced. A key point in the research was the importance placed on 

urban areas as drivers of  the knowledge industries which was supported by the theory that agglomera-

tion would be beneficial for these industries and attract new firms that prefer to locate in existing knowl-

edge clusters. The maps on the Manufacturing and Services industry seem to indicate a more dispersed 

structure for Service industries and a shift towards more rural locations in Manufacturing which would 

significantly alter the typology set in the study. However it is difficult to assess this merely through these 

visuals. Thus I have added another tool to determine the settlement patterns for these industries: the 

M-function. 
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Figure 8: Typologies of the 56 English cities 
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Figure 6-56. The location of the 16 areas selected to generate M-functions to assess distribution of 
industries. (© 2011 Google- Mapdata © 2011 Europa Technologies. Google Tele Atlas)
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6�1�7�     Changing Agglomeration Preferences for Industries

The M-function graphs provide a means of  assessing the level of  clustering at different distances for the 

various industries for 1981 and 2003. The main analysis consisted of  dividing England and Wales into 

16 distinct 40 km squares that cover most of  the major formations. They are centred on the major set-

tlements with some overlap amongst certain 40km squares (Fig. 6-55) The results show that despite the 

overlaps the areas appear distinct from each other since the function bases its results on the whole set of  

wards within the boundaries. For more information on the formula refer to Chapter Four. The graphs 

that are generated show at what distances the data points are clustered and to what degree, thus a graph 

with a value of  1.5 at 20 km indicates that at 20km wide radius circles the density for that particular data 

point is 1.5 times the average for the whole area. As the calculations are based on the total population or 

employment in the areas they do not compare the level of  activities within each square so any differences 

between levels of  economic activity would not appear in the graphs. This signifies that although there 

appear to be higher density clusters in Leeds versus London, these cannot be compared with each other 

since each of  the clustering functions has a different set of  densities to draw from and are relative to the 

area that they are in. Thus London may have larger densities overall and its clusters may appear lower in 

density than Leeds which has lower densities on average.  

The population functions are provided as a reference point to indicate the different settlement patterns 

found throughout the country and to determine if  they have any effect on the distribution of  industries. 

The results indicate that the settlement patterns for these periods are similar. Leeds, Liverpool and 

Birmingham have high-density population clusters within the 25 km range. London and Newcastle have 

smaller cluster ranges, close to 20km, which are less dense. The other squares are within the 25-30 km 

cluster range except for Preston, which appears to have a very steady hierarchical population clustering 

at various distances distributed over a range of  5 to 30 km. Slough on the other hand has very low clus-

tering densities throughout with population densities ranging around 1, giving the impression that it does 

not contain a ‘central’ point in terms of  population at any level. Although the clustering for population 

has not changed over time there are very visible differences in terms of  population patterns across the 

selected areas with clusters that vary in size and differ in densities. 

To provide a more detailed comparison between time periods and the north and the south of  the coun-

try, I have included four area graphs in the north (Preston, Leeds, Liverpool and Manchester) (Fig 6-57 

and 6-58) and four area graphs in the south (Luton-Milton Keynes, Cambridge, Slough and London) 

(Fig 6-59 and 6-60). What is striking for the 16 regions, which is also reflected in the sample graphs for 

the north and south of  the country, is that there are very few similarities in clustering among the differ-

ent areas either in 1981 and 2001 except for the Services industry. Although in 1981 it was possible to 
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Figure 6-57. M-functions for population and industries in selected areas in 1981 M: Manufacturing, 
C: Construction, H: Hospitality, S: Services, P: Population
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Figure 6-58. M-functions for population and industries in selected areas in 2003 M: Manufacturing, 
C: Construction, H: Hospitality, S: Services, P: Population
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Figure 6-59. M-functions for population and industries in selected areas in 1981 M: Manufacturing, 
C: Construction, H: Hospitality, S: Services, P: Population
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Figure 6-60. M-functions for population and industries in selected areas in 2003 M: Manufacturing, 
C: Construction, H: Hospitality, S: Services, P: Population
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identify some differences in clustering amongst this industry in the various areas in 2001 all the graphs 

Services are very similar. This sector shows no clear sign of  clustering at the local or metropolitan level 

with clustering values much lower than all the industries, almost showing a total dispersal at the local 

scale. It is clear from these findings that Services is distributed in a very different pattern to the other 

industries. There may be several reasons for this but one that would be worthwhile investigating in 

further studies is that the Serivice industry may not be benefiting from clustering like the other indus-

tries. This finding runs counter to several theories on agglomeration and negates some of  the empirical 

evidence that was found within the European Union and UK context (Jones et al. 2008) so needs deeper 

investigation. 

In the north, except for Preston population densities at smaller distances have decreased compared to 

the overall densities indicating that there is a wider distribution of  population across these areas (Fig 6-57 

and 6-58). Overall the sample settlements in the north of  England and Wales have seen an employment 

density increase in all the industries for larger clusters graphed except for Manufacturing. This provides 

evidence that Manufacturing activities have shifted to operating in distinct locations such as industrial 

parks. While increases in Hospitality and Construction led to clusters with more definition demonstrat-

ing a more concentrated level of  activity. Manufacturing became more concentrated in smaller clusters 

throughout the area. The decrease in Manufacturing employment density as seen in in the northern set-

tlements has led to a very different cluster formation, with smaller higher density clusters around Leeds, 

Liverpool and Manchester. Although there was an increase in Services employment densities around 

Leeds these did not form at specific clustering distances leading to a more distributed Service distribution 

in  2003. 

The main change in the graphs of  the southern settlements has been the visible formation of  smaller 

Manufacturing clusters. this is most apparent in the Luton-Milton Keynes and Slough area. Whereas in 

these two areas Hospitality and Services do not indicate clustering below a regional level Manufacturing 

appears in medium and small clusters. London has a very distinct clustering profile with very visible 

clusters for all industries and lower than average clustering values for Services. This graph reflects the 

distinct identities of  Manufacturing and Hospitality/Services in London with a more dispersed pattern 

for Service employment. This finding shows that finance areas such as the City and the Docklands are 

obsorbed within the large number of  other service functions preventing the appearance of  these clusters 

within the London graph.

The number of  people working in the Construction industry Fig. 6-63 and 6-64 has changed very little 

between 1981 and 2003. However there have been changes in the location of  construction sites across 

England and Wales. There were fewer ‘hotspots’ in the centres of  metropolitan settlements and more 
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construction activity in the more rural areas. While Construction activity formed smaller rings around 

major settlements in 1981, it expanded to cover most of  the areas in the major settlement formations. 

It is possible to see these formations quite clearly in 2001 because the areas that tie together the major 

settlements in these areas have higher levels of  Construction activity. There are also rings of  activities 

around the metropolitan settlements such as in Manchester (NW-31), Newcastle (NE-41) and Durham 

(NE-85) and Sheffield (WM-49) that extend further out. Although the numbers of  workers has not 

changed between 1981 and 2001, construction sites have extended beyond major cities and have been 

filling the gaps to create stronger links within the major formations in 2001.

As can be seen from the sample M-graphs for the Northern Regions, Construction follows population 

patterns more closely. When we look at the Construction industry employment density maps in Fig. 6-57, 

6-58 we can see that the overall construction densities have increased in this area. However Construction 

density decreased in the inner areas of  Preston and increased in Liverpool and Manchester. This infor-

mation indicates that there are more construction sites around Preston distributed within and outside 

of  smaller settlements. For Liverpool and Manchester these graph demonstrate that the intensity of  

construction at the footprint of  construction sites has increased, demonstrating that bigger higher density 

projects are being built. Construction employment density surrounding Greater London has increased 

between 1981 and 2003 and the M-functions (Fig. 6-60) show that these are high density construction 

sites with smaller footprints located around Luton-Milton Keynes, Cambridge and London. The findings 

from the Construction denisty maps and M-graphs are important in predicting future employment and 

housing trends since they are an indication of  future supply for these functions. 

The findings from the Hospitality employment density maps in Fig. 6-61, 6-62 combined with the 

M-graphs, show that larger clusters for this sector have been formed as the employment densities in this 

industry increased in areas that were lagging behind in 1981 thus forming cohesive regional clusters. As 

can be seen from the Hospitality employment density map for 1981 and 2001 this industry covers large 

areas with consistent densities throughout which leads to bigger clusters, with the most visible regional 

cluster around London. The maps for Hospitality are very similar to the ones for Services since these 

sectors have had similar increases in employment. There has been an overall increase in the density of  

Hospitality industries between 1981 and 2001. This increase is most notable in the rural areas; while in 

1981 there were scattered patches of  rural areas with very low employment in the Hospitality industry, 

the 2001 map does not indicate this scattered distribution. The densities in most metropolitan areas 

remain in the high range with similar footprints to 1981. For some settlements with smaller footprints 

the industry has spread. Examples in this category include York (YH-291), Lincoln (EM-256), Warwick-

Leamington (WM-148), Swindon (SW-254) and Milton Keynes (SE-163). Hospitality industries have 

expanded throughout rural England and Wales and have also become more prominent in certain smaller 

settlements whilst remaining strong in settlements that they had a prominence in 1981.
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Figure 6-61. Employment density in Hospitality industry in 1981
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Figure 6-62. Employment density in Hospitality industry in 2003
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The analysis of  industries and their development between 1981 and 2001 point to the fact that the 

changes that have been noted in the general discussion on employment were a reflection of  the shift in 

industries and also the changing settlement dynamics within these industries. Although the focus of  aca-

demic literature on the changes that have been brought by the advanced services sector,  changes on the 

ground demonstrate that the knowledge economy has also led to visible changes in the location patterns 

of  Manufacturing activities. Manufacturing has adapted to the post-industrial economy by shedding a 

large portion of  its basic manual labour, focusing on technology and productivity and freeing itself  from 

its locational constraints. This has allowed it to move away from its more traditional locations in settle-

ment centres to rural areas and create smaller Manufacturing clusters that are connected to each other 

through road networks and communication technology. Furthermore despite losses in employment in 

many areas of  England and Wales it is possible to observe an increase in Manufacturing activity besides 

Services. This is proof  to the dynamism of  this industry. 

The clustering of  the various industries are very different from each other reflecting the diverging loca-

tion dynamics of  each. The graphs also show how population and employment cluster in very distinct 

ways providing a caution against spatial associations between the two variables. The density maps and 

cluster functions indicate that the dominance of  larger settlements as the prime locations of  employ-

ment is being eroded as developing transportation and communication networks allow for more flex-

ible location patterns. The Services industry is creating large regional clusters by locating in all sizes of  

settlements, still with a preference for urban locations but with less regard for settlement size. This can 

be seen in regions that have a large number of  mid-size and smaller settlements that have successfully 

made a transition into the post-industrial economy. London has demonstrated that it functions on a very 

different scale from the rest of  England and Wales. Its economic boundaries reach beyond any other set-

tlement and have encompassed and integrated several smaller settlements around it. However this force 

has not drowned the growth of  more independent economic areas such as Milton Keynes. The diversity 

of  these economic centres further strengthens the regional power of  the London formation by making it 

more diverse and flexible. 
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6�1�8�     A Broad Look at Changes in Occupational Definitions

Expanding the analysis to incorporate different occupational classifications is critical in understand-

ing the changes in settlement patterns for housing. The changing economy not only brought a shift in 

industries and their settlement patterns but was critical in shaping new housing choices for the expand-

ing high-skill worker class. This was spurred by the increase in wealth in this new worker class due to 

the changes priorities in economic production. The skilled worker class became the main pillar of  the 

post-industrial economy. The money spent on this class and the activities surrounding it have steadily 

increased Fig. 6-63. This shift in focus and changes in disposable income changed the nature of  housing 

demand for this growing segment of  the population.

Manufacturing and the Knowledge Economy  4

In this report we argue that modern manufacturing has the potential to be a lead knowledge 

economy sector as the recession forces our economy to restructure away from an over-

dependence on financial services. 

The knowledge economy is a phrase often used but seldom defined. It essentially describes a 

process whereby the economic competitiveness and performance of organisations and firms 

is increasingly determined by their investment in ‘knowledge based’ or intangible assets such 

as R&D, design, software, human and organisational capital, and brand equity and less by 

investment in physical assets such as machines, buildings, and vehicles1.

One indicator of the scale and pace of this change is shown in the ratio between business 

investment in tangibles and business investment in intangibles. In 1970 UK business investment 

in intangibles was worth 40 per cent of investment in tangibles. By 2004 the ratio was 130 per 

cent. Recent research using the same methodology shows similar results for the US, Finland 

and the Netherlands2.

1 The Knowledge Economy: How Knowledge is Reshaping the Economic Life of Nations Knowledge Economy Interim 

Report, March 2008.
2 OECD Intellectual Assets and Value Creation, Synthesis report 2008, table 1 page 13. Corrado et al (2006) Intangible 

Capital and Economic Growth, NBER Working Paper No 11948; Marrano and Haskell (2006) How much does the UK 

invest in Intangible Assets? QMC. HMT (2007) Intangible investment and Britain’s productivity, Treasury Economic 

Working Paper No.1. Jalava et al (2007) Intangible Capital in the Finnish Economy, Research Institute of the Finnish 

Economy, Discussion Paper No 1103. van Rooijen-Horsten et al (2008) Intangible capital in the Netherlands, Statistics 

Netherlands, Discussion Paper 08001

1. Manufacturing and the knowledge economy

Figure 1: Changing investment priorities in the knowledge economy

Note: Ratio of investments in tangibles (machines and buildings) to intangibles (R&D, software, design 
and development, brand equity, workforce training, organisational capital). Investment in tangibles = 1.0, 
so investment in intangibles in 1970 = 0.4, and in 2004 = 1.3.
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Source: HMT Economic Working Paper No. 1, Pre Budget Report 2007 

For the analysis to provide a continuum it is necessary to find a means of  mapping out change at least for 

representative occupation groups. This can be done by correlating occupation groups with the five broad 

industry groups that have been used in comparing industry change through the twenty years. Since there 

are no consistent occupational groups that can be used for analysing the changes between 1981 and 

2001 this information has to be correlated with other variables that can be consistently mapped on to 

each other. 

The set of  graphs titled ‘Correlation of  Industry and Occupation 1981’ in Fig. 6-66 shows the distri-

bution of  correlation coefficients for number of  commuters from ward of  origin to all ward destina-

tions split by industry and occupation for 1981. Values that are close to 1 denote a stronger correlation 

amongst the columns whereas numbers approaching 0 denote no correlation. Each graph does include 

Figure 6-63. Changing investment priorities in the knowledge economy. (Source: Brinkley, 2009 © 
The Work Foundation)
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Figure 6-64. Employment density in the Construction industry in 1981
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Figure 6-65. Employment density in the Construction industry in 2003
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a column with 0 variables. This corresponds to the destination wards that do not have any commut-

ers from the origin ward thus appearing as a value of  0 in both of  the tables and yielding infinity as an 

answer, which was converted to 0 for the histograms. To understand the relationship between two classes 

you locate the graph at the intersection of  the two and observe the histogram. For example if  we would 

like to observe the correlation of  workers in the Processing occupation in 1981 and the Mining and 

Manufacturing industry we locate the graph that corresponds to the two classes. As can be seen from the 

graph the histogram is skewed continuously increasing towards the value 1 demonstrating that there are 

more wards with correlation coefficients approaching 1. This means that the Processing occupation can 

be used as a representative variable for the Mining and Manufacturing section. The graphs that have 

been marked in red denote the industries that tend to correlate most with each occupation. The cor-

relation coefficient matrix maps occupation groups onto industry groups to determine the best pairings 

amongst the two sets for 1981. 

For the 2001 data a different approach for mapping occupation and industry was taken since the data 

that was available was different from the ones for 1981 (Fig. 6-67). It was possible to depict the correla-

tion amongst the two groups by using the census table that classified the number of  workers living in 

each ward that fell into the two different categories. So the table would have a set of  values for ward A 

which listed the number of  people who were Managers and working in Agriculture and Fishing, who 

were Managers and working in Mining and Manufacturing etc. These values are collected for each word 

and then put onto a histogram. As the graphs before as the value approaches 1 there is a higher match 

between the two variables and vice versa when it approaches 0. The red squares denote the variables 

that have the best matches for 2001. The 2001 census tables by industry and occupation provide an ac-

curate overview of  how occupations and industries are mapped out in each ward.  

The 2001 graphs in Fig 66, 67 show how variable the occupational profile of  the Services industry is 

with several occupations being highly represented in this industry including ‘Managers’, ‘Professionals’, 

‘Associates’, ‘Administrators’, ‘Personal Services’ and ‘Elementary Occupations’ . This is quite a contrast 

to other industries which correlate more prominently with a single occupational group. The 2001 cor-

relation graphs give us an indication of  the complexity of  occupations that drive the Service industry in 

the post-industrial economy. 

The changes in the definitions of  occupational classifications and shifts in occupational structure be-

tween 1981, 1991 and 2001 have also had an effect on the distribution of  occupations, which is visible 

from Fig. 6-68. When compared to 1981, the 1991 and 2001 occupations are more evenly distributed. 

When we compare the 1981 and 2001 occupational classifications; the splitting and redistribution of  

‘Farming, fishing and related’ (i.e. ‘Farming’), ‘Construction, mining and related’ (i.e. ‘Construction’) 
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and ‘Transport operating, materials moving and storing and related’ (i.e. ‘Transport’) which consti-

tuted a small percentage of  workers, have balanced the overall picture. Also the introduction of  the 

‘Elementary’, which draws from all occupations and eliminating the ‘Other category’, has created a 

tighter classification system. The definitions of  occupational category in 2001 vary both in scope and 

distribution to 1981 categories. 

6�1�9�     The Segregation Effects of Employment and Housing

The overall distributions of  occupations form the basis for assessing analysis of  settlement patterns of  

occupations throughout England and Wales. For the purpose of  the analysis I have assumed an equitable 

distribution of  occupations across the country. Thus any deviation from the ‘average distribution’ can be 

characterised as a departure from the norm. As related in more detail in Chapter 5 a ‘segregation index’ 

of  zero would signify that the particular ward in question matches the average distribution. As the segre-

gation index increases the distribution of  occupations within the ward become more segregated. I have 

graphed the segregation indexes of  each ward and the ward area for 2001 and 1981 to determine how 

the distributions of  indexes are spread and to compare values across both years. 

Table 6-3� Distribution of 1981 Occupations and Segregation Index Figures
1981 Occupation % Cumulative % Summary Stats Segregation Index

1981
Management and Senior Official 4%
Professional 14% 18% Min 0.05
Managerial and clerical 28% 47% 1st quartile 0.24
Selling 6% 52% Median 0.33
Security and protective service 13% 65% 3rd quartile 0.44
Farming, fishing 1% 67% Max 1.84
Processing 23% 89%
Construction, mining 2% 92% 95 percentile 0.63
Transport 6% 98%
Miscellaneous 2% 100%

Table 6-4� Distribution of 2001 Occupations and Segregation Index Figures
2001 Occupations % Cumulative % Summary Stats Segregation Index

2001
Managers and Senior Officials 15%
Professional 11% 26% Min 0.03
Associate Professional 14% 40% 1st quartile 0.17
Administrative 13% 53% Median 0.24
Skilled Trades 12% 65% 3rd quartile 0.33
Personal Service 7% 72% Max 1.04
Sales and Customer Service 8% 80%
Process, plant and machine operatives 8% 88% 95 percentile 0.49
Elementary 12% 100%
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Figure 6-66. Correlation Matrix for occupation and industry 1981 
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Figure 6-67. Distribution Matrix for occupation and industry 2001 
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Figure 6-68. Distributions of occupation for 1981 and 2001
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To provide a glimpse on how the segregation indexes vary by occupation, I have also graphed the spread 

of  segregation indexes for the ‘Professional Occupations’ in 2001 (‘Professional 2001’) and ‘Professional 

and related in education, welfare and health; Literary, artistic and sports and Professional and related 

in science, engineering, technology and similar fields’ in 1981 (‘Professional 1981’) which constituted 11 

percent and 14 percent of  the total workforce in their respective years. To compare these distributions 

I have also graphed ‘Process, plant and machine operatives’ in 2001 (‘Processing 2001’) and ‘Materials 

processing: making and repairing (including metal and electrical) and Painting, repetitive assembling, 

product inspecting, packaging and related’ in 1981 (‘Processing 1981’). The processing occupations con-

stituted 8 percent of  the workforce in 2001 and 23 percent in 1981. The graphs include both the overall 

segregation index and separate indexes for the two sample occupations in 1981 and 2001

In the first set of  graphs in Fig. 6-71 wards with segregation indexes above 0.49 (which correspond to the 

95th percentile for the 2001 segregation index) have been highlighted in the ‘Segregation Index Graph 

for 2001’ in red. Before commenting on the highlighted wards I would like to comment on the graphs in 

general. The ‘Segregation Index for 2001’ graph gives us an indication that the more segregated wards 

are found in smaller wards than larger wards, which as stated in Chapter 5, correspond to more urban 

locations. This demonstrates that segregated wards appear more prominently in urban locations. In 

order to check for temporal continuity we can observe the wards that correspond to the brushed values 

in the ‘Segregation Index 1981’ graph. These wards appear randomly distributed in 1981 which signifies 

that segregation has not been persistent between these years. It also it appears that in 2001 there were 

more wards that reflected the overall occupational composition of  England and Wales. The graphs 

also include the spread of  percentage values above and below the average for England and Wales for 

‘Professional 1981’, ‘Professional 2001’, ‘Processing 1981’ and ‘Processing 2001’ occupations.  We can 

also observe some patterns in the occupational index spreads: there is a tendency for both occupations 

to have values in the lower and higher indexes. Professionals reach higher percentages overall in 2001 in 

urban locations that have overall higher segregation values. 

The map in Fig. 6-71 depicts the geographic distribution of  these segregated wards. The London 

Formation contains a large number of  these wards, with a continuous path of  wards extending southwest 

towards Aldershot; there are also a number of  scattered wards outside of  Greater London towards the 

northwest. The Welsh Formation is dotted with segregated wards extending east to west north of  Cardiff  

towards Swansea. They also appear at the northern and southern edges of  the Northwest Formation 

with a larger number of  wards located towards the south of  the formation. The wards are more distrib-

uted in the Northeast and Central Arc Formation with very few wards in the Southern Coast Formation. 

Some smaller settlements across England and Wales also contain segregated wards in their city centres 

such as Cambridge, Oxford, Swindon, Worcester, and Preston. The segregated wards in 2001 appear 

in the centre of  larger metropolitan areas, especially London and the centre of  smaller settlements with 
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very few rural locations appearing overall. 

The next set of  graphs uses wards that have a segregation index that is higher than 0.63 in 1981 and 

0.49 in 2001 (in the 95th percentile for both years) to highlight wards with high and low percentage of  

professional occupations in rural wards (higher than 0.05% and lower than 0.05%), in red and green 

respectively (Fig 6-72). Within this subset it is clear that there are some trends across occupations and 

time. Wards that have a lower percentage of  professionals have low percentages in 2001, whereas wards 

with higher percentages show a wider range of  percentages in 2001, thus rural wards with a low percent-

age of  professionals have not been able to turn the tables around. Furthermore if  a ward appears as 

predominantly professional it tends to have a lower percentage of  workers in the processing fields giving 

the impression that these two occupations do not mix within these segregated wards. The results become 

even more striking on the map. The map shows that rural wards with higher than average professionals 

are mainly found around London and in the rural areas of  Manchester and those with lower than aver-

age percentages around Cardiff  and Sheffield. All other regions have a mixture of  wards with percent-

ages on both ends of  the professional index scale.

The final sets of  graphs depict urban wards with higher percentages of  professionals than the national 

average for 2001 in pink and lower percentages in green (Fig. 6-73). The map of  England and Wales can 

be split in half  if  we draw a line between Swansea and Norwich with the higher than average wards fall-

ing south and the lower than average wards falling north of  this line. It seems that the north-south split 

is most pronounced when we compare the percentages of  professional and processing occupations in 

urban wards. The few wards that manage to cross the lines to the north are a number of  wards around 

Newcastle and Darlington, a ward in Harrogate west of  York, a few wards in south Manchester, two in 

Nottingham and one south of  Birmingham around Redditch. To the south there are a few wards that 

appear with lower than average percentages of  Professionals, one in Barnstaple, one north of  Taunton in 

Bridgewater, a couple around Swindon and north of  Portsmouth and one south of  the Medway Towns 

around Canterbury. Both in 2001 and 1981 it is possible to name the segregated wards that straddle the 

north-south divide for professionals versus processing occupations since they are so few in number.

“Cities are the places in which knowledge industries choose to locate. Furthermore, the trans-
formative regeneration of  many cities and changing lifestyle preferences make cities the places 
where a significant number of  professional people want to live and work”(Jones et al. 2008, p.51).
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How can cities thrive in the changing economy?52

Although tracking long-term trends can be constrained by data comparability; we 

have used Socio-Economic Groups to enable the conversion of recent measures of 

occupational class to make time comparable analysis possible. Figure 13 on the previous 

page shows the changes in the proportion of employment in the top categories in 

England, 53 English cities and three individual cities selected as case studies as part of 

an ongoing Ideopolis research project57. It shows the Primary Urban Area and the Travel 

to Work Area for each city, as well as the English average.

The data presented in the chart reinforces the idea of professionalisation of the English 

labour market overall, with the biggest shift tending to take place between 1981 

and 1991. Interestingly between 1991 and 2001 some cities, such as Reading and 

Manchester, saw some declines in professionalisation, potentially due to increased 

employment in personal services. 

An important question here is which cities have seen these trends most powerfully. 

Looking again at classifications of socio-economic groups, we can see which cities saw 

the greatest and smallest increases in the share of professional employment in their 

workforce. This data is presented in Table 5 below.

Table 5: Changes in occupational composition, 1981-2001

Ten cities with lowest rates of 
professionalisation 

Ten cities with highest rates of 
professionalisation

Hastings -0.6% (38.5) Oxford 21.5% (53.4)

Aldershot 0.7% (47.4) Cambridge 17.3% (56.7)

Worthing 1.8% (40.6) London 15.4% (50.4)

Southend 2.6% (42.5) Sheffield 14.0% (34.7)

Grimsby 3.1% (27.1) Milton Keynes 14.0% (40.5)

Bournemouth 4.8% (40.5) Brighton 13.9% (49.6)

Crawley 5.4% (42.4) Warrington 13.8% (37.0)

Chatham 5.6% (35.6) Liverpool 13.8% (34.6)

Blackpool 6.0% (36.2) Bristol 13.0% (41.7)

Portsmouth 6.0% (38.3) Peterborough 12.5% (35.7)

57 For more information on this technique, see: Tim Butler, Chris Hamnett and Mark Ramsden (2008) ‘Inward 

and Upward: Marking Out Social Class Change in London, 1981-2001’, Urban Studies, 45 (1), 67-88

From 56 English Cities, PUA 

Figures in parenthesis give the proportion in each category in 2001

People: Professionalisation and polarisation

How can cities thrive in the changing economy?56

Looking at the cities with the largest or smallest change to their population within these 

groups, shown in Table 6, we can make links with the patterns of growth in the top socio-

economic groups, although we should be careful not to overstate the trends. Some of the 

cities that have been most successful, such as Oxford, or improved the most, such as 

Sheffield, have seen the largest decline in people in the ‘bottom’ socio-economic groups. 

These are also the cities that have seen the largest growth in people in the top groups. Of 

course, there may be many reasons for these shifts that are worthy of further exploration. 

For example, the growth in professional classes may have had an impact on housing 

demand, meaning that those in lower socio-economic groups cannot afford to live in the 

cities. This could also be about growth in skill demand at the intermediate level. Looking 

at those cities which have seen increases in people classified into lower socio-economic 

groups we can see that some of the cities in this group tend to have lower levels of 

productivity, for example Mansfield, Hastings, Wakefield. 

Table 6: Proportion of the population in ‘low-skilled’ SEGs, ie lower end jobs

Largest decline Increases

Oxford -11.50% Mansfield 3.39%

Sheffield -9.06% Hastings 3.33%

Liverpool -8.69% Worthing 1.78%

London -7.46% Leicester 0.89%

Peterborough -7.46% Wakefield 0.43%

Swindon -7.43% Norwich 0.21%

Southampton -7.38% Southend 0.11%

Coventry -6.88% Plymouth 0.07%

Preston -6.54% Aldershot 0.07%

Luton -5.62% Grimsby -0.50%

In the context of a credit crunch and economic slowdown, however, those cities that 

have seen the largest increases in lower end jobs should be concerned about the jobs 

reliant on discretionary consumer spending such as retail or personal services. Cities with 

fewer highly skilled jobs are also less adaptable and hence more vulnerable to economic 

change. However it is important to note that the increases have been relatively small, 

People: Professionalisation and polarisation

Even though wards are very large in size and do contain a large number of  neighbourhoods within them 

it is possible to find those that have persisted in maintaining higher than average percentages of  profes-

sionals and workers in the processing occupations for 1981 and 2001. When these wards are separated 

into larger and smaller wards, thus into urban and rural ward, regional differences come into play. The 

rural wards around Manchester are more successful in attracting larger than expected percentage of  pro-

fessionals as well as some wards around Newcastle. Urban wards tend to be split between a north-south 

divide, with most wards in the north having a lower than average number of  professionals. These sets of  

graphs give the impression that the majority of  wards are not appealing to any particular occupations, 

Figure 6-69. Changes in occupational composition 1981-2001 (Source: Jones et al. 2008 © Work 
Foundation)

Figure 6-70. Proportion of the population in ‘low-skilled’ SEGs (Source: Jones et al. 2008 © Work 
Foundation)
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Figure 6-71. Brushed graph and map of wards with segregation index above 0.49 (95th percentile) 
in 2001
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however for a small number of  exclusive wards which exhibit unbalanced percentages of  occupations 

the preferences are clear cut and follow regional profiles, especially in urban wards. Professional occupa-

tions prefer the south and processing occupations are located in the north.  

The two tables (Fig. 6-69 and Fig 6-70) demonstrate the reverse relationship between the ‘Professional 

1981 , 2001’ and ‘Processing 1981, 2001’ occupations within the context of  skill level. Settlements 

ranked lowest in rates of  professionalisation appear as those with highest increases in low skilled oc-

cupations. On the other hand settlements with high rates of  professionalisation demonstrate the largest 

decline in lower-skill occupations. This supports the fact that there are certain occupations that do not 

coexist in the same residential areas. When we combine the findings in the last two maps with the two 

tables we can observe an important phenomenon. Although there are several northern cities that have 

expanded into the knowledge industry, the hubs they have created have not been able to change the 

occupational profile of  segregated urban wards which have remained higher in percentage to processing 

occupations. These workers have preferred to live in the countryside which still provided them good ac-

cess to jobs thanks to the developed motorway network. 

The segregation analysis provides an overview of  occupational distribution patterns across England and 

Wales; however, it does not provide information on the actual segregated wards. To provide a snapshot 

of  what segregation by occupation looks like, I have identified the wards that have the top 20 segregation 

indexes in 2003 ( Table 6-5) and put together a more detailed description of  the wards via Google maps 

and Streetview. This was a quick exercise to determine if  there were any discernible similarities between 

the wards or if  any trends stood out.
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Table 6-5� Wards with highest segregation index for 2001

Photo 
no�

Ward 
Label

Area 
(ha) Name and most prevalent occupationt 2001 

index
1981 
index

19UEHG 3888.96 Blandford Military Camp (Associate) 1.04 1.02
39UBGH 3228.51 RAF Cosford (Associate) 0.96 0.95

1 36UEHC 663.92 Catterick Garrison (Associate) 0.94 1.45
1 36UEGN 1184.24 Catterick Garrison (Associate) 0.89 1.34
2 00AAFA 12.99 City of London (Professional) 0.92 0.79
2 00AAFT 254.46 City of London (Professional) 0.83 0.72

43UDGN 1901.86 Pirbright Military Camp (Associate) 0.85 0.86
3 00AGGL 245 Hampstead Heath (Manager, Professional, Associate) 0.82 0.63

3 00AGGJ 153.25 Hampstead Heath (Manager, Professional, Associate) 0.75 0.70
4 00AWGA 91.18 Hyde Park Kensington (Managers) 0.80 0.61
4 00AWGM 60.48 Hyde Park Kensington (Managers) 0.75 0.66

5 00NLQN 48.32 Wrexham Industrial Estate and Hohner Automation 
(Processing) 0.79 0.64

6 00BAGQ 621.75 Wimbledon (Managers) 0.78 0.71
6 00BAGE 118.4 Wimbledon (Manager, Professional, Associate) 0.74 0.58
7 12UBFZ 444.59 University of Cambridge (Professional) 0.76 0.68

00AWGR 66.25 Kings Road Chelsea (Managers) 0.76 0.53
38UCGQ 188.44 Oxford University (Professional) 0.76 0.69

8 00BJGJ 167.86 Northcote Road Clapham Common (Manager, 
Professional, Associate) 0.75 0.42

24UPGL 3064.59 Southwick Park Military Camp (Associate) 0.74 1.16
36UDGU 2710.65 RAF Menwith Hill (Associate) 0.74 0.73

It was interesting to find within these wards the quintessential ‘worker town’ with a business surrounded 

by housing that it provides for its employers. This being the twenty-first century, the business was not a 

factory but an army base and the housing belonged to military personnel. The RAF and army camps 

constituted seven of  the twenty wards as the single occupational profile in these camps and the fact that 

they are mostly surrounded by uninhabited areas put them at the top of  the list. The neighbourhoods  

(the ones which were accessible via Google Streetview) such as Catterick Garrison exhibited similarity 

in terms of  settlement density and building typology. They were for the most part older developments, 

although it was clear that there were some regeneration efforts underway. A similar setup for another 

occupation leads to two other segregated wards, one in Oxford and the other in Cambridge: both areas 

are in large proportion inhabited by professionals, most probably working for the two universities and 

research organisations around them. Large institutions such as army establishments and large universities 

that employ a particular type of  occupation group create segregated occupational wards around their 

establishment similar in style to industrial era ‘worker towns’. 

As we have observed from previous analysis, there are very few industries that still maintain large clusters 

of  employment and even if  they do their sizes would not match the traditional manufacturing plants 

that triggered a whole era of  ‘worker housing’. However there still remain a couple of  neighbourhoods 
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Figure 6-72. Brushed graph and map of segregated rural wards with higher than average percent-
ages in red and lower than average percentages in green
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Figure 6-73. Brushed graph and map of segregated urban wards with higher than average percent-
ages in red and lower than average percentages in green

DorkingAldershot

Brighton

Medway T.

Milton Keynes

Oxford

Portsmouth

Reading

Southampton

London

Cambridge

Chelmsford
Luton

Norwich
Peterborough

Southend

Ipswich

NottinghamDerby

Leicester

Northampton

Lincoln

Doncaster

Scarborough/Scalby

Sheffield

York
Blackpool

Carlisle

Chester
Crewe

Manchester

Kendal

Liverpool

Morecambe/Lancaster

Penrith

Preston

Whitehaven

Wigan

Alnwick

Cambois

Darlington
Hartlepool

Newcastle

Barnstaple

Bournemouth

Bristol

Exeter

Penzance

Plymouth

Salisbury

Swindon

Taunton

Weymouth

Abergavenny

Rhyl

Aberystwyth

Bangor

Cardiff
Chepstow

Llandrindod Wells

Swansea

Stoke-on-Trent
Stafford

Telford

Birmingham

Worcester



258

Chapter 6-  Analysis of Changing Patterns for Home and Work

that spring close to clusters of  establishments as prominent residential areas for particular occupations. 

Within the first twenty wards these are within the City of  London and in Wrexham. These wards are 

host to occupations at different ends of  the spectrum; the City plays host to professionals while Wrexham 

has managed to maintain a ‘working class’ neighbourhood identity thanks to the large industrial estates 

and business parks nearby. Wrexham is a surprising example because many of  the working class neigh-

bourhoods across England and Wales have lost their identities as a result of  manufacturing and coal 

plants closing down. However Wrexham Industrial Estate was able to beat the odds and is now the sec-

ond largest industrial estate in the United Kingdom. With the help of  the Welsh Development Agency 

and Wrexham Council the area was turned into a successful business park in the 1990s that attracted 

successful high-end factories to the area.  (http://en.wikipedia.org/wiki/Wrexham_Industrial_Estate). 

Significant local clusters in specialised industries such as banking and manufacturing have the potential 

of  affecting their neighbouring settlements to become residential areas for their workers. 

The last set of  wards in the most segregated twenty wards are unique areas across London that have very 

special local amenities which make them exclusive residential areas for high end occupations. They all 

are close to areas of  exceptional natural beauty such as Hampstead Heath, Hyde Park and Wimbledon, 

have access to high-end main streets and venues and have a rich and characteristic housing stock. All of  

them are historic sought after London neighbourhoods except for Clapham, which is a prime example 

of  gentrifying London. Nestled between Clapham Common and Wandsworth Common this area is now 

referred to as ‘Between the Commons’ or ‘Nappy Valley’ (http://www.nappyvalleynet.com/):

“The term is applied to a specific area of  Battersea, between Clapham Common and 
Wandsworth Common, south London with extremely high birth rates and a “cafe culture” of  
middle-class, affluent families. This area, specifically Northcote Road, lies at the bottom of  a 
physical valley, with the River Falcon still running below the Northcote Road having been cul-
verted by the Victorians in the late 19th Century.” (http://en.wikipedia.org/wiki/Nappy_Valley)

London through its exclusive neighbourhoods creates segregated wards, as some of  these areas are too 

expensive to be inhabited by the full range of  occupational groups. However these areas are segregated 

more by income rather than occupation since they are home to a mixture of  higher income occupations 

in contrast to the other types of  segregated wards. 

The results of  the occupational analysis show that there is a more equitable distribution amongst oc-

cupations in residential areas across England and Wales in 2001. However blue collar workers, which 

are represented as ‘Processing 2001’ constitute 8 percent of  the workforce compared to 23 percent for 

‘Processing 1981’. Despite this decrease in percentages this occupation continues to appear in higher 

than average percentages in urban wards in the northern regions of  England. London has a large 
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number of  wards with high segregation indices and ‘Professionals 2001’ appear as one of  the occupa-

tional groups that has higher than average percentages in and around the settlement. Surprisingly rural 

wards tend to show a more complex picture which does not adhere to the north-south divide that is ap-

parent in the urban segregation values. 

A closer look at the most segregated wards in 2001 show that large businesses that employ particular 

occupational groups are still a big draw in creating single occupation residential wards. However it is 

important to note that this only occurs if  the occupational group can afford the housing offered, such 

as Professionals or if  the housing is provided by the employer as in military compounds. London is also 

host to a particular type of  segregated ward built on exclusivity, with areas of  unique natural and historic 

value with good transportation links to London. It is surprising to see that not all of  these wards have a 

predominance of  Managers but some have a mixture of  Managers, Professionals and Associates demon-

strating that these two occupations can reach the same level of  amenities as the Managers class and have 

close associations with them. 
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Figure 6-74. Location of wards with highest 20 values for index of segregation outside of London
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Figure 6-75. Location of wards with highest 20 values for index of segregation inside London
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2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-78. Representative photos and areal map of segregated wards (Areal Photo: Imagery © 
2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-79. Representative photos and areal map of segregated wards (Areal Photo: Imagery © 
2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-81. Representative photos and areal map of segregated wards (Areal Photo: Imagery © 
2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-82. Representative photos and areal map of segregated wards (Areal Photo: Imagery © 
2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-83. Representative photos and areal map of segregated wards (Areal Photo: Imagery © 
2010 Digital Globe, GeoEye, Infoterra Ltd & Bluesky Map Data © Tele Atlas, MapTube CASA Photos: © 
2010 Google)
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Figure 6-84. Average commuting distance by destination ward 1981-2001
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6�2�     Functional Change 1981-2001 for England and Wales

6�2�1�     Expanding the Draw of Workers through Larger Labour Market Areas

The discussion on functional change will revolve around commuting between home and work. The 

spatial identity of  commuting and its change over the twenty-year period are captured in the probability 

density graph for average commuting distance by destination ward for 1981 and 2001 in Fig. 6-84. The 

area that sends out commuters to a destination ward will be named as its ‘labour shed’. Although this is 

a simple graph it tells a lot about the functional structure of  settlements in England and Wales. It is also 

at the core of  several lines of  investigation in economics, which will provide the theoretical background 

to interpret its results. Commuting distance will provide a deeper look into the relationship between 

the shifts in the economy and the functional setup of  settlements giving clues as to how settlements are 

changing.

The probability density graph in Fig. 6-84 for average commuting indicates how people are spread 

around the cores of  settlements. It is a summary of  all the different commuting journeys that are occur-

ring across the 8800 wards that constitute England and Wales from the most rural to the inner wards of  

metropolitan cities. It indicates preference, opportunity and value: our preference as to where we would 

like to live, the opportunities that we seek for employment and the value we place on these two decisions. 

All the complex decisions that are reached by commuters across the country come together in these two 

normal distributions. The uniformity of  this graph demonstrates that the power of  large numbers is a 

useful tool in looking at settlements as a whole.

When observing a simple graph such as the probability density for average commuting for 1981 and 

2001 in Fig. 6-84, we can see how the bid rent model could be used to interpret the results. We can as-

sume that the average commuting distance for each destination ward represents the general equilibrium 

point for the labour force that is working in that ward. From this starting point it is difficult not to follow 

the lead of  Alonso and try to come up with an explanation based solely on the ‘bid-rent’ function for the 

shift in the two probability density graphs that we are seeing: a shift that has extended the highest prob-

ability for average commuting distance from 5 km to 7.5 km, an increase of  25 percent. We could start 

elaborating on demand side effects such as the increase in income and the decrease of  number of  people 

in households or we could shift to supply side effects such as the changes in planning regulations or the 

creation of  larger housing market areas due to improvements in transportation networks (Barker 2004, 

, 13-18). However when we look deeper into this phenomenon and map out the average commuting 

distances, the picture gets more complex.
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The complexity of  commuting distances that make up the probability density functions for the whole 

of  England and Wales can be observed by looking at the map called ‘Labour Shed for all Occupations 

2001’. Fig. 6-85 shows the average commuting distance for each of  the 300 employment clusters that 

had been identified for 2001. It is created by taking the geographic centroid of  each cluster and draw-

ing a circle around it with radius equal to the average commuting distance for that particular cluster. 

For clusters that contain more than one ward the average distance is calculated by taking the average 

for all wards within that cluster. This map shows how the average commuting distances vary across the 

country. There are big differences even in clusters that are adjacent to each other. Cambridge (252) has 

a much smaller commuting average than Haverhill (266) to its southeast but has a larger average than 

Royston (200) to its southwest. Each area has distinct configurations regarding the location of  homes and 

workplaces creating a separate average for each cluster, thus any generalisation will be disregarding the 

unique qualities of  each cluster.  

The complexity of  events that shape the average commuting distance for the employment clusters can 

further be seen by the map that depicts the changes in that have occurred between 1981 and 2001 in Fig. 

6-86. The changes that have occurred across England and Wales through the twenty years are striking. 

Each cluster reveals a different story. For example the cluster that catches the eye first is Barnard Castle 

(271) in Teesside, which has seen the highest increase in commuting distance between these years, and 

is the cluster with the largest average for 2001. Further investigation reveals that this cluster contains the 

largest employer in the Teesside region: GlaxoSmithKline, that opened up its plant in Barnard Castle in 

1985. Barnard Castle is a small historic town situated north of  the Yorkshire Dales with very few settle-

ments close by with Newcastle as the largest settlement in the region. It is highly probable that a majority 

of  GlaxoSmithKline workers are living in Newcastle and the countryside surrounding it like the much 

sought after Lake District since there are very few housing options in the vicinity. As GlaxoSimthKline is 

a big employer its workers constitute the majority of  employment in the cluster and they push the aver-

age up to be high above the other commuting averages across England and Wales. Businesses in rural 

locations can have big impacts on the functional structure of  settlements as they have the potential to 

define the employment market in their employment cluster. 

Changes in functional aspects of  settlements can occur at various levels and may not appear in broad 

categorizations. The power of  representing functions in space can be seen from the average commut-

ing change map for 1981 to 2001. The map clearly shows that the average commuting changes, excep-

tions such as Barnard Castle (271) aside have mainly occurred outside the main core clusters that have 

been outlined in the previous sections. They are concentrated in clusters that are smaller in size: Milton 

Keynes (163), Petersfield (188) and Thame (201) in the South East Region; Haverhill (266) in East of  

England Region; Denbigh (240) in north Wales and Ulverston (181) and Lancaster-Morecambe (273) in 

the North West Regions. While large clusters have had gains in average commuting distance the main 
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changes have occurred in smaller clusters distributed across England and Wales. This is striking when 

we consider the changes in commuting distance for larger metropolitan areas such as Liverpool (84), 

Manchester (31), Birmingham (49) and London (5) where the average commuting distance has changed 

very slightly. This is due to the effect of  large numbers, as these cities have a large number of  commut-

ers it is more difficult for their averages to change and even longer distance commutes are cancelled out 

by the large number of  lower commuting distances that occur within the employment clusters (Simpson 

1980). Whereas clusters such as Milton Keynes and Lancaster have seen visible increases in population 

density which combined with this finding indicate that they were longer distance commuters. The spatial 

representation of  economic variables such as commuting distance give a more varied picture than linear 

graphs that provide further understanding of  settlement structure. 

In this section of  the analysis I will look at the commuting profiles for different occupational groups 

between 1981 and 2001 by analysing commuting to destination wards. The concept for this multivari-

ate approach comes from the more recent line of  housing research that envisions housing markets as 

composed of  multiple markets that reach their own equilibrium. This allows for variation in behaviour in 

markets and creates a more diverse picture for settlement forces which outline differences in the physical 

structure in a clearer way. 

Adapting the multivariate economic approach to the analysis of  settlements over a large area and in 

time has many pitfalls. As the area in question is extended from a city to a whole country the number 

of  potential housing submarkets increase exponentially, the data that is required to construct a satisfy-

ing hedonic model becomes unattainable and the intelligibility of  results is questionable. In the previ-

ous section the distance parameter was providing good results, so would it be possible to combine this 

parameter with the submarket research? The method that Cheshire and Sheppard used in combining 

basic land rent models and hedonic price indices is a good place to start the investigation. (Cheshire and 

Sheppard 1995, 1998) These studies have shown that the position of  the occupier in the income distribu-

tion determines his/her ability to buy more or less of  locational attributes. Thus if  earnings inequalities 

increase we can expect higher levels of  segregation.

“Neighbourhoods offering a more desirable set of  locationally fixed amenities will become more 
exclusively occupied by the richer households. Poorer households do not have preferences for 
a lower quality and a smaller supply of  locationally fixed amenities. Richer households outbid 
them for access to such amenities in urban housing markets. And as the distribution of  incomes 
becomes more unequal poorer households are squeezed more exclusively in poorer neighbour-
hoods” (Cheshire and Magrini 2000).

The authors have found that combining the land rent model as a separate parameter from locational 
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Figure 6-85. Labour Sheds for all occupations 2001
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and structural amenities provides a more comprehensive picture for the housing market in Reading and 

Darlington. At the scale of  England and Wales it is difficult to gather and assess structural amenities 

so the variable will be considered neutral. Since this research is concerned with observing the effects 

of  economic change in terms of  labour force and industry for the period 1981 and 2001, the physical 

structure of  housing is not an area of  investigation. Also when considering that each unit of  analysis is 

composed of  a ward, it is not an overstatement to assume that there will be a number of  different hous-

ing structures contained within a single ward which will minimise the change associated with housing 

structure from one ward to another. When structural amenities are taken out of  the mixed housing price 

model land rents (by distance from city centre) and location specific characteristics remain as the two key 

variables. 

The labour shed map for the 300 employment clusters for Material Processing Occupations for 1981 

provides a very interesting snapshot (Fig. 6-87). If  we disregard employment clusters in remote areas, a 

very distinct pattern arises. The average commuting distance steadily falls starting from London towards 

the boundaries of  the South East and East Anglia regions. The clusters in all the other regions seem to 

have the same size labour field as if  these have been drawn with a circle template. The distances vary 

very little between larger or smaller clusters, urban versus rural areas or between regions. Even around 

London there are some clusters that do have very similar commuting distances. All the distances are 

small and give the impression of  self  contained urban regions for each cluster. The labour shed map for 

Material Processing Occupations for 1981 shows one of  the most systematic patterns for commuting 

with all the clusters except those close to London exhibiting very similar labour sheds that are very close 

to their cluster footprint for 2001. 

The 2001 average commuting distance map for Plant Operatives in Fig. 6-88 is far from uniform. 

Although some clusters still maintain similar labour sheds to each other, others begin to break off  from 

the trend. A second type of  labour shed seems to be appearing that is twice the size of  the general 

trend; it is mostly found, as can be expected, around London but also appears around Newcastle, Leeds, 

Lancaster, Lincoln, Chester, and Bristol as well as in more rural locations on the coasts. When we com-

bine the findings from this map with the Manufacturing industry density map Fig. 6-50 and the 2003 

M-function graphs Fig. 6-57 through Fig. 6-60 and compare them with their 1981 counterparts a more 

detailed picture emerges. The M-functions have clearly shown that manufacturing went through a major 

change in settlement patterns through this time period with Manufacturing clusters becoming smaller in 

size and more defined compared to overall industrial distributions within their areas. Furthermore the 

Manufacturing industry density maps have shown that even though manufacturing densities decreased 

throughout England and Wales there were some rural areas that gained manufacturing employment. 
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Figure 6-86. Labour Shed change for all occupations 1981 to 2001
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The clusters whose labour sheds have increased substantially in 2003 coincide with areas that have seen 

these shifts more specifically at the edges of  the major formations where the loss of  manufacturing in 

cluster centres and the distribution to more rural areas was most prevalent. Looking into more detail at 

these areas we come across some important locations. One area with larger labour sheds is the triangle 

formed by Leeds-Batley-Dewsbury-Wakefield (YH-35), York (YH-291) and Harrogate-Knaresborough 

(YH-227) clusters. This area is popularly termed the ‘Golden Triangle’ also formalised as a partnership 

between the City of  York Council, Leeds City Council and Harrogate Borough Council (http://www.

york.gov.uk/housing/Housing_plans_and_strategies/Golden_Triangle/) in 2006 to seek to provide 

affordable housing in this highly competitive housing market area. It is one of  the thriving areas in the 

region as a result of  conference venues, tourism and light industry and as ‘The Independent’ reported 

in the year 2001 “Harrogate has become the latest thing in commuter chic” (http://www.independent.

co.uk/life-style/house-and-home/property/life-in-the-golden-triangle-701434.html). Another exam-

ple of  a successful manufacturing establishment that surrounds an area of  increased labour sheds is 

Newton-Aycliffe (NE-42), one of  the first new towns founded in 1947 in the north of  England, this area 

has seen major investments in high-end manufacturing with the latest £4 million development of  an 

‘Evans Incubation Centre’ e-business park completed in September 2005 (http://www.onenortheast.

co.uk/page/environment/e-businessincubator.cfm). Another area that has seen increases in labour sheds 

is Wrexham (W-228) and Oswestry (WM-258) at the northern part of  the border between England and 

Wales. 

I had related information on the successful economic turnaround Wrexham industrial park had spurred. 

Oswestry, a market town with many of  its historic assets well preserved, has remained a viable employ-

ment centre as a result of  its established livestock market and the industrial park that surrounds it. It is 

also in the process of  redeveloping the livestock market and has secured private investment for redevel-

opment (http://www.smithfieldregenerationoswestry.co.uk/). Also Spalding (EM-276) and the district 

it is in South Holland (http://www.sholland.gov.uk/), has become a major draw for plant operatives in 

2001 thanks to its fresh and prepared food and flower industry and has remained a fast growing area. 

The largest labour shed in the 2001 map belongs to Ulverston (NW-181) and this is probably due to the 

Glaxo-Smith-Kline factory in Ulverston; it is interesting to note that Glaxo-Smith-Kline was also a large 

draw for long-distance commuters from all occupations in Barnard Castle (NE-271) as mentioned before, 

supported in some part by the ‘car allowance’ that the firm offers to all its employees (http://www.gsk.

com/careers/uk-benefits.htm#life) and which it is expanding (http://www.employeebenefits.co.uk/

item/7720/pg_dtl_art_news/pg_hdr_art/pg_ftr_art) . 

The main difference between the two sites seems to be that Ulverston has a majority of  Plant opera-

tives that work at long distances from the plant whereas Barnard Castle’s Plant Operatives live close by, 

with workers in other occupations coming from longer distances. The comparison between 1981 and 
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Figure 6-87. Labour Shed for Material Processing occupations 1981
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Figure 6-88. Labour Shed for Plant Operatives 2001
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Figure 6-89. Labour Shed for Professional Occupations 1981
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Figure 6-90. Labour Shed for Professionals 2001
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2001 demonstrate that as manufacturing plants in larger urban centres started closing down, smaller 

manufacturing centres, located in industrial parks in rural locations but within easy access to transporta-

tion nodes, have become the main centres for the manufacturing industry. These clusters have attracted 

workers from larger distances, especially when they are located in smaller and less affordable towns that 

do not offer a lot of  residential opportunities. 

Although less uniform than its counterpart for 1981 the Professional Occupation’s labour shed map in 

Fig. 6-89 does still have some visible patterns. The majority of  labour sheds fall within a certain range 

of  distances; not exactly the same as the Materials Processing Operations’ labour shed but still within a 

defined range. There are exceptions though that pop out at random locations. The area around London 

does not appear as distinct. It also contains a lot of  clusters that have similar labour shed sizes as the rest 

of  England and Wales. Overall it is possible to spot a range of  labour shed sizes that are bigger than the 

ones found for the other occupation groups These labour sheds form a series of  beads across England 

and Wales. 

It is hard to spot any patterns in the map of  labour sheds for Professionals for 2001 in Fig. 6-90 since 

the size of  labour sheds has grown to such a point that they completely intersect each other and it is not 

possible to distinguish one labour shed from another. So for the majority of  labour sheds it is not possible 

to comment on their relative size or distribution. For labour sheds that are at more rural locations, their 

size does not appear to be far different from the general mass of  labour sheds across the country. It is not 

possible to talk about unique labour sheds for Professionals in 2001 since they have all combined to form 

a large mass that spans the whole of  England and Wales.

The detailed maps for labour sheds in the North West and Greater London region in Fig. 6-92 through 

6-94 demonstrate the trends that have been discussed for the larger maps. It is interesting to note that 

there seems to be no relation between the size distributions between the different years for the two 

occupations compared between the two different occupations for the same year. For example in the 

1981 North West map while the labour shed size for Professionals in Manchester (31), Crewe (149) 

and Skelmersdale (105) appear similar in size, they are much larger in Market Drayton (261), Wigan 

(106) and Chester-Ellesmere Port(79) for 2001. In 1981 Alfreton (61) and Chester-Ellesmere Port(79) 

has a larger labour shed compared to all other for Professionals but does not stand out in the Material 

Processing Occupations. It is difficult to discern visually any correlation in spatial patterns for labour 

shed size for the North West and Greater London regions either for the same profession for the two cen-

sus years or between professions in the same census year. 

While the labour shed changes that occurred between 1981 and 2001 in the Processing occupations 
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could be connected to changes in the Manufacturing industry density maps and M-functions in Fig. 

6-51, a similar relation does not appear in the Professional occupations and the Services Industry maps 

or functions. However it is fascinating to see that when we compare the maps and the functions over time 

there seem to be no significant differences in locational patterns for the Services industry. The densities 

have increased throughout England and Wales but it is difficult to discern any visible changes in settle-

ment preferences as in the Manufacturing industry. This could lead us to assume that there have been 

no changes in settlement patterns for this industry and its workers, however the labour shed map shows 

us that there has been a considerable change between the years 1981 and 2001. For the professional oc-

cupational class the details may lie on answering the question ‘Where do professionals prefer to live?’.  

The maps depicting average commuting by destination ward clearly show there is a distinction between 

the commuting distances for different occupations. This finding agrees with the findings of  housing 

submarket analysis. It is interesting to note that distances tend to be higher for professionals than for 

processing/plant operative occupations for both years. This finding can be explained by the disparity 

of  incomes for these occupations resulting in the occupation that is earning lower incomes, in this case 

processing/plant operatives choosing to locate closer to the employment centres to minimise transporta-

tion costs. The decrease of  manufacturing jobs between 1981 and 2001 and the increase of  service jobs 

would result in commuting distances increasing proportionally to the shift between the occupations that 

are represented in these industries. 

According to housing market research, the higher the income, the more opportunity the household has 

for adding more of  the housing amenities it expects in a housing product. A key amenity that would be 

sought after would be more space (Barker 2004, p.18); due to the varying elasticities by income groups 

the ‘large increases in income realized by the upper income groups can create ‘strong pressure for devel-

opment of  lower density (housing with greater amounts of  land) along the urban periphery’ (Cheshire 

and Sheppard 1998, p.374) and lower income workers may be restricted to social housing to reduce 

their housing costs (Lett and Brangwyn 2000, p.42). Furthermore writers have underlined the positive 

attributes associated with rural locations characterising it as the pursuit of  the ‘rural idyll’ in hous-

ing choices. (Champion et al. 1998; Halfpenny et al. 2004; Halliday and Coombes 1995) The changes 

between 1918 to 2001 indicate that most of  the workers in the professional occupation group prefer 

to locate further away from the employment centres, indicating greater willingness and opportunity to 

assume the higher costs of  longer commutes. Research into the more qualitative aspects of  housing can 

provide further insight into the dynamics that differentiate commuting patterns by occupation. Looking 

at the history of  working class housing Wohl observes:

“Lower good prices, better work opportunities for women and children, easier credit at the lo-
cal pawnshop or pub, and sense of  community and tradition also served to make many centrally 
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Figure 6-91. Detailed Maps for Labour Sheds in the Northwest Formation a) Labour Shed for 
Material Processing Occupations 1981 b) Labour Shed for Plant Operative Occupations 2001

Figure 6-92. Detailed Maps for Labour Sheds in the Northwest Formation a) Labour Shed for 
Professional Occupations 1981 b) Labour Shed for Professional Occupations 2001

a b

a b
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Figure 6-93. Detailed Maps for Labour Sheds in the London Formation a) Labour Shed for 
Material Processing Occupations 1981 b) Labour Shed for Plant Operative Occupations 2001

Figure 6-94. Detailed Maps for Labour Sheds in the London Formation a) Labour Shed for 
Professional Occupations 1981 b) Labour Shed for Professional Occupations 2001

a b

a b
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Figure 6-95. Functional Urban Regions 1981 2001 
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working class families less mobile than reformers would have liked” (Wohl 1971, p.17)

In 2001 it is possible to observe employment regions that demonstrate a polycentric structure which 

combines both urban and rural employment and labour areas such as the ‘Golden Triangle’ around 

Leeds, York and Harrogate. These are formed by several employment clusters that have larger than aver-

age labour sheds that have increased in size between 1981 and 2003. Another phenomenon that can be 

observed echoes the beginning of  the industrial period where a large manufacturing plant would settle in 

an unknown rural area that had the required energy sources and transportation links and draw labour in 

from surrounding areas. This phenomenon can be observed within the context of  post-industrial manu-

facturing establishments such as the Glaxo-Smith Klein plants which create larger than average labour 

sheds to draw in workers to the yet unknown rural areas that they settle in. The main difference between 

them and their industrial counterparts is that they locate in areas with amenities that will promote good 

quality labour instead of  energy sources. It is not possible to pinpoint similar identifiable location pat-

terns for services through the information gathered for labour sheds so we need to investigate further. 

6�2�2�     Our Commute to Work: the Gender Gap

The analysis of  average commuting distance by destination ward yields interesting results that support 

theories of  housing market models; however, this analysis shows only half  of  the picture. This is because 

wards are not only destinations for workers but are also origins: their home location. Each labour shed 

has its counterpart employment field which is comprised of  the set of  destinations that are connected to 

a ward of  origin by commuting ties. Although we have a total of  8800 wards they have dual identities, 

bringing the total to 17,600 in a fully functional settlement structure. The analysis of  average commuting 

distances by ward of  origin, to indicate employment fields, will provide further insights into the changes 

that have occurred between 1981 and 2001. 

In terms of  economic theory, the analysis of  wards as origins shifts the focus from housing towards 

labour theory. In housing theory the objective is to find an equilibrium point with respect to a fixed place 

of  work. In the study of  employment fields in labour theory this is reversed as the objective becomes 

finding an optimum location for work within the framework of  a fixed location for housing. By incorpo-

rating these two theories together it is possible to model the full forces at work within a changing set-

tlement system. I will incorporate employment fields in the analysis by using a similar approach to the 

one that I used in the depiction of  destination wards. I will consider the average commuting distance by 

ward of  origin to be the equilibrium distance for commuters living within that ward and plot this along 

with the average distance by destination ward. The simultaneous plotting of  average distance by ward 

of  origin and destination will determine the relationship amongst these two values. By combining the 
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information on employment fields and labour sheds I can bring together two different theoretical models 

under one visual representation.

Figure 6-95 contains the probability density graphs for England and Wales for average commuting dis-

tance for all workers for 1981 and 2001. Fig 6-96 and Fig 6-97 show the same functions broken down by 

male and female commuters. The graphs are composed of  two functions, the first function with origin at 

x = 0 km (in red and magenta), depicts the average commuting distance by destination ward, this is the 

function that was relayed earlier in the research. Within the same graphs there is a second function (in 

blue and cyan) which is a probability density function for average commuting distance by ward of  origin. 

This second function has origin at x = 17.71 km since this is the distance that appears with the highest 

probability among the geographic distance between wards in England and Wales. Since the commuting 

direction for the journey from and to work is reversed, the functions have also been reversed to reflect 

the flows in both directions.  The figures between the 1981 and 2001 charts are projections of  the two 

graphs on an hypothetical settlement plan. These projections represents the labour sheds (in red and 

magenta), which are formed by the average commuting distances by destination ward and the employ-

ment fields (in blue and cyan) that are formed by the average commuting distances by ward of  origin. 

The radiuses of  circles are drawn at the commuting distances with the highest probability (‘mode’) to 

effective show the boundaries of  the settlements for the years 1981 and 2001. The graphs in Figs. 6-95 

through 6-97, depict the differences in both origin and destination distances, their spatial relationship to 

one another and the changes that have occurred between 1981 and 2001. 

Table 6-6� Average distances from ward of origin for all commuters (km)

1981 2001 Change % Change
Mode 7.57 11.17 3.6 48%
Range 31.81 26.63 -5.18 -16%

Table 6-7� Average distances from destination ward for all commuters (km)

1981 2001 Change % Change
Mode 5.51 8.23 2.72 49%
Range 31 34.91 3.91 13%

To compare values for commuting between 1981 and 2001 I have sought information from the probabil-

ity density graphs. The mode is the value with the highest probability in the graph which means that this 

is the average commuting distance with the highest probability in England and Wales. The ranges are for 

average commuting distances so a range of  35 km means that the average commuting distance values for 

all wards differs by 35 km across the country. These are not absolute values so there will be wards with 

actual commuting ranges that are much higher than this value, ie 100 km so it is important when refer-

ring to the tables to keep in mind that a range in averages translates into much higher absolute ranges 
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of  commuting in wards. The summary tables for the probability density graphs give a snapshot of  the 

distribution of  average commuting distances for wards in England and Wales providing an insight into 

the actual commuting values for each ward. 

The graphs for origin and destination probability densities have both shifted towards each other dem-

onstrating that the average commuting distances have increased. The mode for these functions have 

increased 48 percent and 49 percent for origin and destination wards respectively. This is a very large 

increase in distances showing that journeys from and to a majority of  wards have increased around fifty 

percent in twenty years. The change in range of  distances has been different by ward of  origin and desti-

nation. While the range of  distances commuted from home has decreased by 16 percent, ranges of  aver-

age distances from work have increased by 13 percent. This demonstrates that there are different forces 

at work in the housing and labour markets. Households have chosen to locate within a more tightly 

defined distance from their work and have achieved this by decreasing their longer distance commutes 

by almost 3 km on average across England and Wales. On the other hand employers have been casting 

a wider net in search for labour. While commuters have been travelling longer distances to work in 2001 

they have been trying to avoid the longer distance commutes whilst employers have been locating in 

areas with higher labour catchment areas

Functional regions for all commuters is a composite of  different functional regions divided by a number 

of  labour variables. Commuting ranges and averages have been shown to differ amongst gender, income, 

occupation and socio-economic group thus it is beneficial for the analysis to disaggregate the regions into 

different subregions. By looking at the disaggregate regions it is possible to identify different dynamics at 

work. In order to complement the analysis for labour sheds relayed earlier, one of  the variables that I will 

look at is occupation. However before going into the details of  occupational location preferences I would 

like to look at a broader segmentation in the labour market, the difference between commuting profiles 

amongst men and women. This separation has been a key research topic in the field of  gender studies 

in labour economics and sociology as it was one of  the most visible differences amongst the two labour 

groups. By dividing functional regions by gender it is possible to determine how gender roles within the 

labour force are affecting settlement patterns.  

Table 6-8� Average distances from ward of origin for male commuters (km)

1981 2001 Change % Change
Mode 8.57 13.06 4.49 52%
Range 36.89 28.86 -8.03 -22%
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Table 6-9� Average distances from destination ward for male commuters (km)

1981 2001 Change % Change
Mode 6.94 9.68 2.74 39%
Range 31.09 31.66 0.57 2%

Table 6-10� Average distances from ward of origin for female commuters (km)

1981 2001 Change % Change
Mode 4.65 7.98 3.33 72%
Range 27.59 24.93 -2.66 -10%

Table 6-11� Average distances from destination ward for female commuters (km)

1981 2001 Change % Change
Mode 4.14 7.02 2.88 70%
Range 24.77 24.11 -0.66 -3%

The differences between male and female commuting values are very visible demonstrating the different 

preference patterns for the two groups. Both in 1981 and 2001 men tended to commute longer distances 

from home, 9 km and 13 km, almost double the distance of  women. A similar increase was visible for 

employers. Employers sought male workers at farther distances, 7 km and 10 km, than female workers, 

4 km and 7 km, although the differences were not as stark as the distances from ward of  origin. The 

range of  distances men preferred to live from their work compared to women had similar attributes, men 

were willing to live at longer distances from work, up to 38 km in 1981, compared to women. However 

this gap was reduced in 2001, when the difference between longer distance commutes from home 

were reduced to about 5 km in average compared to around 10 km in 1981. This was due to the fact 

that men reduced their range of  distance preferences by 22 percent whereas women reduced it by 10 

percent bringing the ranges closer together. There was an increase in average commuting distances for 

both genders, though it was much more noticeable in women, who increased their average commuting 

distances by 72 percent compared to 52 percent in men. In terms of  recruitment, there was also a differ-

ence between men and women, while employers increased their average labour market boundaries by 39 

percent for men, this value was 70 percent for women. These values signify that women have begun to 

live in housing that is on average at longer distances from their work. However men at this period have 

also increased their average commuting distances thus maintaining the gap between the genders There 

is less of  a divide between the long-distance location preferences women commuters and those of  their 

male counterparts in 2001. Both men and women have moved away from longer distance commute 

areas, men more then women, to bring their average commuting distance ranges lower. The disaggregate 

figures for average commuting for men and women demonstrate that even though both groups follow the 

general trends, they tend to make different decisions on how far they prefer to live from their work and 

these decisions change over time within separate dynamics.  
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The schematic graphs in the figures provides a snapshot of  the functional regions for total employment. 

Whereas employment fields and labour sheds appear as separate entities in 1981, they begin to inter-

sect by 2001 decreasing the distance gap between the two hypothetical settlements. As the location of  

wards is consistent across the years it is possible to observe that the functional distance amongst wards is 

decreasing considerably in this time period, bridging the geographic distance, with a significant overlap 

amongst employment fields and labour sheds. As we have observed in the probability density functions 

labour sheds are bigger than the employment fields thus demonstrating that when average commuting 

distances are considered these regions are not fully self-contained. 

Table 6-12� Difference in functional regions between 1981 and 2001

Ward of origin
(Employment field) % Change Destination ward

(Labour shed) % Change

Total 3.6 48% 2.72 49%
Male 4.49 52% 2.74 39%
Female 3.33 72% 2.88 70%

When we look at the changes in the functional regions of  total commuters and male and female com-

muters separately we can see that the female functional regions have increased by higher percentages 

than the overall and male functional regions, 72 percent increase in employment field and 70 percent 

increase in destination ward. Despite a large increase in distance, women’s functional regions have re-

mained rather limited compared to their male counterparts with employment field radius at 8 km, com-

pared to 13 km and labour shed radius at 7 km compared to 10 km. Overall the largest distance change 

between 1981 and 2001 has been the increase in the employment field of  male commuters at 4.5 km 

increase in radius. The schematic representation of  the functional regions demonstrate that the distance 

gap between the employment field and labour sheds in the two settlements has been closed overall and 

for male commuters but still remains for female commuters.

To analyse if  similar processes are influencing employment fields, as they are influencing labour sheds, it 

is possible to break down the average commutes by occupation groups. This multivariate approach has 

been used in labour market modelling to analyse the class differences in the formation of  labour mar-

kets. Studies in this area have included the investigation on how skill levels affect the choice of  housing 

and employment location through job search behaviour (Simpson 1980; Simpson and Veen 1992) and 

to determine the relationship between wage rates and commuting (Madden 1985). Recent studies have 

also shown that highly skilled workers who require a large pool of  jobs have preferred to locate in areas 

that offer them the widest and highest level of  career development, with a reluctance to move away from 

these areas. (Institute for Political and Economic Governance et al. 2008). Both theoretical and empirical 

research has shown that labour markets have been affected by job search behaviour, which systematically 

varies across different occupations.  
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6�2�3�     The Persistence of Distance Profiles in Occupation Hierarchies

When considering occupations looking at the distribution of  gender amongst the occupations will 

provide a link with the findings for the functional region changes for male and female commuters. The 

distribution of  men and women in different occupations is not balanced with some occupations domi-

nated by men and others by women. Fig 6-98, 6-99 show these distributions for 1981 and 2001. In 1981 

‘Construction’, ‘Transport’, ‘Farming’, ‘Management’ and ‘Processing’ are heavily dominated by men, 

‘Professionals’, ‘Clerical’ are split almost half  and half  and ‘Selling’ and ‘Personal Services’ are domi-

nated by men. In 2001 ‘Skilled trades’, ‘Plant operatives’, ‘Managers’ and ‘Professionals’ are dominated 

by men, ‘Elementary’ occupations, and ‘Associate professionals’ are equally distributed and ‘Sales’, 

‘Administrators’ and ‘Personal services’ are dominated by women. One positive attribute in the changes 

in occupational structure is that there appears to be a higher percentage of  women in ‘Management’ 

roles and in ‘Associate Professional’ occupations. Their representation in ‘Professional’ occupations also 

remains unchanged. The gender distribution in occupations shows that within broad terms manual 

trades as well as management roles tend to be dominated by men, and lower skill service jobs and routine 

service jobs are mainly maintained by women.  

The set of  graphs in Fig. 6-100 show the distribution of  average commuting distances by ward of  origin 

for the different occupation groups in 1981 and 2001. The box plots show the distribution of  average 

commuting distance arranged with the occupation with the highest median at the left of  the graph. I 

have collected the information from these graphs into two tables that show the median values and the 

range. I have also included the probability density graphs for all occupations to give a general idea of  

how these are distributed across space. 

Table 6-13� 1981 average commuting distance distribution by ward of origin (km)

median min max range difference from 
total range

Management 13.18 0.42 45.01 44.59 23.33
Professionals 10.75 0.59 28.80 28.21 6.95
Clerical 8.40 0.65 21.18 20.53 -0.73
Selling 8.01 0.37 31.28 30.91 9.65
Processing 7.73 0.92 18.45 17.53 -3.73
Construction 7.35 0.42 12.09 11.67 -9.59
Transport 6.87 0.25 18.27 18.02 -3.24
Personal Services 5.57 0.47 16.19 15.72 -5.54
Miscellaneous 4.69 0.45 13.76 13.31 -7.95
Farming 4.41 0.34 12.47 12.13 -9.13

Average range: 21.26
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Figure 6-100. Average Commuting Distance 1981, 1991 and 2001 

b) Average Commuting Distance 1981a) Average Commuting Distance 1981

c) Average Commuting Distance 1991 d) Average Commuting Distance 1991

e) Average Commuting Distance 2001 f) Average Commuting Distance 2001

Management Professionals Clerical Selling Processing Construction Transport Personal Services Misc. Farming
0

10

20

30

40

50

60

Occupation Groups

Av
er

ag
e 

C
om

m
ut

in
g 

D
is

ta
nc

e 
by

 W
ar

d 
(k

m
)

Distribution of Average Commuting Distance by Ward for 1981 Occupation Groups
(2001 Boundaries)

Managers Professionals Associate prof. Plant operatives Administrators Skilled trades Sales Personal services Elementary
0

10

20

30

40

50

60

Occupation Groups

Av
er

ag
e 

co
m

m
ut

in
g 

di
st

an
ce

 b
y 

w
ar

d 
(k

m
)

Distribution of Average Commuting Distance by Ward for 2001 Occupation Groups

Managers Professionals Associates Skilled Crafts Sales Clerical Operators Services Elementary

0

10

20

30

40

50

60

Occupation Groups

A
ve

ra
ge

 C
om

m
ut

in
g 

D
is

ta
nc

e 
by

 W
ar

d 
(k

m
)

Distribution of Average Commuting Distance by Ward for 1991 Occupation Groups
(2001 Boundaries)

0 10 20 30 40 50 60 70
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Average Commuting Distance by Ward (km)

Pr
ob

ab
ilit

y

Probability Density of Average Commuting Distance by Ward
for 1991 Occupation Groups (2001 Boundaries)

 

 
Managers
Professionals
Associates
Skilled Crafts
Sales
Clerical
Operators
Services
Elementary



297

Chapter 6-  Analysis of Changing Patterns for Home and Work

Table 6-14� 2001 average commuting distance distribution by ward of origin (km)

median min max range difference from 
total range

Managers 17.18 0.90 34.86 33.96 11.59
Professionals 15.79 1.57 31.70 30.13 7.76
Associate professionals 15.27 1.90 31.56 29.66 7.29
Plant operatives 10.44 0.58 22.46 21.88 -0.49
Administrators 10.07 1.77 22.02 20.25 -2.12
Skilled trades 9.27 1.34 17.92 16.58 -5.79
Sales 8.16 0.89 18.78 17.89 -4.48
Personal services 7.68 1.16 17.82 16.66 -5.71
Elementary 7.99 1.84 16.13 14.29 -8.08

Average range: 22.37

The box plots in Fig. 6-100b and 6-100f  demonstrate that despite the changes in definitions that have 

occurred in occupational classes between 1981 and 2001 there is a clear hierarchy between the classes 

that creates a step pattern for the distribution between the 25th and 75th percentiles with ‘Management’ 

at the top of  the scale, progressively stepping down by median commute and reaching to the end 

at ‘Elementary’/‘Farming occupations’. The only exceptions to this step pattern are ‘Selling’ and 

‘Construction’ in 1981, which appear to have a wider range of  values for average commutes across wards 

despite their position in the hierarchy. Although not standing out, there is also another occupational class 

that has a different profile, which is ‘Processing’ for 1981 and ‘Plant Operatives’ for 2001. These appear 

as having tight commuting distributions despite appearing at the middle of  the hierarchy. The average 

commuting box plots show that despite major changes in occupational definitions the characteristics of  

the individual classes remain very similar to each other. 

The probability density functions in Fig. 6-100a and 6-100e show how these distributions translate into 

spatial forms. The distributions in the 1981 graph appear very similar to each other (Fig. 6-100a). The 

distributions for the different occupation groups are mainly concentrated within the 0-10 km distance 

range. The distribution starts to lose its rigidness after this value and begins to spread for all functions. 

This signifies that most of  the occupations commute within the 0-10 km range. However when the aver-

age commute exceeds 0-10 km these occupations begin to commute within a wider range of  distances. 

All the distributions tend to disperse as we go up the hierarchy however this dispersion is quite small and 

not very defined. The biggest exception to this pattern are Managers which appear to not have a distinct 

range of  commute and tend to commute on average longer distances than all the other classes. Except 

for the ‘Managers’ all occupations in 1981 commute within a fixed distance range, which is around 0-10 

km, with longer distance, commutes appearing to be more widely spread for wards of  origin. 

The probability densities for the 2001 average commuting distances in Fig. 6-100e indicate a very dif-

ferent pattern from the 1981 commuting distances. The functions have all shifted to the right bringing 
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b) CAMSIS Score for Females 1981a) CAMSIS Score for Males 1981

c) CAMSIS Score for Males1991 d) CAMSIS Score for Females 1991

e) CAMSIS Score for Males 2001 f) CAMSIS Score for Females 2001

Figure 6-101. CAMSIS Scores 1981, 1991 and 2001 
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the most prevalent average commute distance range between 10-15 km. The comparison of  the dif-

ferent occupational classes shows that there is less of  a visible overall pattern. While ‘Administration’, 

‘Operatives’, ‘Personal Services’, ‘Skilled Trade’, ‘Sales’ and ‘Elementary Occupations’ still maintain a 

similar commuting range mainly within the limits of  10-15 km, ‘Professionals’ and ‘Associates’ have dis-

engaged themselves from this group and appear in a transition to become more like Managers, who as in 

1981 have a very loose range of  commuting distances. This signifies that in 2001 there are more classes 

of  occupations; ‘Managers’, ‘Professionals’ and ‘Associates’ that commute on average longer distances 

and over a very wide range of  values. The separation of  commuting profiles for occupation groups indi-

cates more complex and diverse employment field profiles for England and Wales. 

6�2�4�     Linking Social Distance with Occupational Distance Profiles

The relationship between the average commuting graphs Fig 6-100 and the CAMSIS score graphs in 

Fig. 6-101. are important to tie the commuting profiles of  different occupations with their social stand-

ings. The second set of  graphs show the distribution of  CAMSIS scores for each occupation group 

for 1981, 1991 and 2001. A box-plot showing the distribution of  the CAMSIS (Cambridge Social 

Interaction and Stratification) scores for the occupations was plotted and they were arranged in descend-

ing order according to their score range and median values for male workers. CAMSIS scales, also 

referred to as ‘Social Interaction Distance’ (SID) scales have been developed to aid in the understanding 

in changes in social structure and are based on the notion that persons sharing similar social positions in 

terms of  social class or group interact more with people from their same group and less with others. The 

final scores determine an occupation’s ‘relative position within the national order of  social interaction 

and stratification’. (http://www.camsis.stir.ac.uk/index.html). By comparing the changes in CAMSIS 

scores we can interpret the changes in commuting profiles for the various occupational classes.

In 1981 (Fig. 6-101a and 6-101b), ‘Managers’ appeared at the top of  the scale for occupations for 

males and second for females, however in 2001 (Fig. 6-101e and 6-101f) ‘Professionals’ appeared as the 

topmost occupational class in both genders. In 2001 ‘Associates’ followed this class and ‘Managers’ only 

appeared as third in the social interaction distance scale. It is interesting to note that these three classes 

follow almost the same distribution in average commuting distances by ward of  origin in 2001 whereas 

in 1981 ‘Professionals’ and ‘Clerical’ appeared as separate from ‘Managers’. These graphs point to the 

fact that as an occupational class moves up the social hierarchy it assumes a more flexible approach to 

its commuting profile and considering that ‘Managers’ have traditionally sought the best employment 

opportunities as well as the more sophisticated residential locations, ‘Professionals’ and ‘Associates’ seem 

to be following on their footsteps and have become more selective in their choices at both ends of  their 

commute. This explains the difficulties in explaining changes in labour sheds for ‘Professionals’ based on 
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Figure 6-102. Commuting distance percentages by ward (Source: Wong 2006 © Royal Town 
Planning Institute)
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employment location because they have a wider commuting profile that indicates more complex decision 

mechanisms are involved in the formation of  ‘Professional’ labour sheds. The changes in social hierarchy 

amongst ‘Professionals’ and ‘Manager’s points to differences in choice patterns for home and work loca-

tion which have become more diverse for ‘Professionals’ in 2001.

6�2�5�     A Closer Look at Travel to Work Across England and Wales

The analysis so far has demonstrated major changes in the physical and functional structure of  settle-

ments between 1981 and 2001. The shift in the economy from Manufacturing to Services has affected 

the location, composition and distribution of  employment across England and Wales. It has broken off  

the dominance of  manufacturing areas and has created a more varied mix of  industries spread out over 

the whole country. Medium sized clusters have become more independent from their regions and have 

assumed the unique identities that in 1981 were confined to the larger clusters. The increase of  employ-

ment in smaller clusters was closely paralleled by the increase in labour densities in these areas shifting 

the weight away from the metropolitan cities. The Services sector, which came to dominate the economy 

in the 21st century, created a new distribution of  employment across the country. 

The changes that the Services industry brought were not limited to the location of  employment; they 

also changed the functional profile of  settlements by shifting the commuting preferences over a wider 

spread of  distances with longer distance commutes becoming more prevalent. The distinction between 

the higher and lower occupational orders became more dramatic as the opportunities of  employment 

increased for higher order occupations as a result of  their commuting profiles. The workers in the 

Manufacturing field suffered a double blow by the loss of  half  of  their jobs and by the limited commut-

ing profile for their particular occupation. The differing commuting profiles demonstrate that the hierar-

chy that exists between higher and lower order occupations remains despite the advantages that higher 

and more varied commuting profiles afford. 

The last set of  maps will explore the combination of  physical and functional representations for 1981 

and 2001. The histograms that show the distribution of  commuting distance by origin ward for all oc-

cupation groups, for ‘Processing’ and ‘Professional’ occupations and the labour densities of  the wards are 

linked to map that has a base layer which has all the clusters with their respective labour sheds mapped 

out. In this way it is possible to see the labour structure of  each ward; the average commuting distance 

for all occupations, the average distance for ‘Materials Processing’ occupations, the average distance for 

‘Professionals’  and the labour density for that ward. The location of  the ward is identified in the map to 

indicate where it falls on to within England and Wales and which labour sheds it is close to. The selection 

of  wards has been split into three by the average commuting distance for all occupations. Average com-

mutes above 20km, between 10 and 20 km and less than 10 km are shaded in red, green and light blue 

respectively. The matching colouring of  the histograms and the map provides a synthesis of  the different 
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Figure 6-103.  Brushed graph and map of employment fields with commuting distance less than 10 
km in 1981 in cyan superimposed with 1981 labour sheds for all occupations

DorkingAldershot

Brighton

Medway T.

Milton Keynes

Oxford

Portsmouth

Reading

Southampton

London

Cambridge

Chelmsford
Luton

Norwich
Peterborough

Southend

Ipswich

NottinghamDerby

Leicester

Northampton

Lincoln

Doncaster

Scarborough/Scalby

Sheffield

York
Blackpool

Carlisle

Chester
Crewe

Manchester

Kendal

Liverpool

Morecambe/Lancaster

Penrith

Preston

Whitehaven

Wigan

Alnwick

Cambois

Darlington
Hartlepool

Newcastle

Barnstaple

Bournemouth

Bristol

Exeter

Penzance

Plymouth

Salisbury

Swindon

Taunton

Weymouth

Abergavenny

Rhyl

Aberystwyth

Bangor

Cardiff
Chepstow

Llandrindod Wells

Swansea

Stoke-on-Trent
Stafford

Telford

Birmingham

Worcester



304

Chapter 6-  Analysis of Changing Patterns for Home and Work

0 00000000 0



305

Chapter 6-  Analysis of Changing Patterns for Home and Work

Figure 6-104.  Brushed graph and map of employment fields with commuting distance between 10 
and 20 km in 1981 in green superimposed with 1981 labour sheds for all occupations
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Figure 6-105.  Brushed graph and map of employment fields with commuting distance between 
above 20 km in 1981 in red superimposed with 1981 labour sheds for all occupations
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Figure 6-106.  Brushed graph and map of employment fields with commuting distance less than 10 
km in 2001 in cyan superimposed with 2001 labour sheds for all occupations

DorkingAldershot

Brighton

Medway T.

Milton Keynes

Oxford

Portsmouth

Reading

Southampton

London

Cambridge

Chelmsford
Luton

Norwich
Peterborough

Southend

Ipswich

NottinghamDerby

Leicester

Northampton

Lincoln

Doncaster

Scarborough/Scalby

Sheffield

York
Blackpool

Carlisle

Chester
Crewe

Manchester

Kendal

Liverpool

Morecambe/Lancaster

Penrith

Preston

Whitehaven

Wigan

Alnwick

Cambois

Darlington
Hartlepool

Newcastle

Barnstaple

Bournemouth

Bristol

Exeter

Penzance

Plymouth

Salisbury

Swindon

Taunton

Weymouth

Abergavenny

Rhyl

Aberystwyth

Bangor

Cardiff
Chepstow

Llandrindod Wells

Swansea

Stoke-on-Trent
Stafford

Telford

Birmingham

Worcester



310

Chapter 6-  Analysis of Changing Patterns for Home and Work



311

Chapter 6-  Analysis of Changing Patterns for Home and Work

Figure 6-107.  Brushed graph and map of employment fields with commuting distance between 10 
and 20 km in 2001 in green superimposed with 2001 labour sheds for all occupations
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Figure 6-108.  Brushed graph and map of employment fields with commuting distance above 20 km 
in 2001 in red superimposed with 2001 labour sheds for all occupations
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structural representations that have been used in this research. 

Investigations into the nature of  commuting distances for census data have shown that there is an in-

crease in the percent of  commuters travelling longer distances to work.  The graphs in Fig. 6-102 show 

the percentage distribution of  workers commuting by destination ward over different distance bands 

across the UK. The maps show that for a large number of  wards more than 50 percent of  the working 

population travels longer than 20 km. The authors state that the effect of  long-distance commuting can 

be mostly felt around the London area which is symbolically called the ‘London Eye’ since it is surround-

ed by longer distance commuters, the results are interpreted as confirming “that there is a super-London 

functional labour market area with a 60 km radius stretching out from central London” (Wong 2006, 

p.23). Looking at the final map, this looks like a foregone conclusion. However this observation is further 

elaborated in the Polynet study:

“In South East England, the pattern is dominated by strong radial flows into and out of  London, 
some of  them long distance, and especially evident along strong transport corridors representing 
parallel motorways and rail main lines. But notably, many centres along these corridors, located 
between 40 and 100 miles (65-160 km) from London, also have complex and increasingly impor-
tant cross-links with other centres. This is particularly noticeable in a wide crescent north-west, 
west and south-west of  London, from Northampton and Milton Keynes round to Bournemouth-
Poole, Southampton, Portsmouth, Brighton-Hove and Eastbourne, which almost seems to be de-
veloping as a networked MCR (Mega City Region) within the larger MCR- confirming a hy-
pothesis of  much stronger independent economic growth on that side of  London”(Hall and Pain 
2006, p.37) 

The analysis on labour sheds that I have conducted has shown that there are significant labour sheds 

around London, whose size have increased from 1981 to 2002, especially in the North West, South West 

and South of  the settlement. Although the wards around London seem to exhibit higher percentages 

of  workers travelling above 60 km when compared to the rest of  England and Wales a more complex 

picture emerges when the distribution of  commuter flows and the size of  labour sheds are considered. 

Short distance commutes (Fig. 6-103 and 6-106) which were less than 10 km in 1981 occurred in wards 

with all ranges of  labour density profiles with the average commuting distance of  Professionals be-

ing twice as long as those in the Processing occupations. In 2001 these short commutes were found in 

less quantity overall and appeared less in the more rural wards. The average commuting distance for 

Professionals in these wards doubled in distance when compared to 1981. Geographically these wards 

were found in the centres of  employment clusters and in rural locations in 1981. In 2001 there were sev-

eral employment clusters, which did not have any wards with average commuting distance with less than 

10km; these were the medium and small sized clusters. There are less rural locations with these shorter 

commutes and they are mainly concentrated in Wales. The metropolitan cities had a majority of  these 

wards within their respective cluster. Shorter commutes dominated commutes in wards within metropoli-

tan cities, centres of  medium size clusters and rural locations in 1981; in 2001 they mainly appeared in 
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larger city wards. 

Commutes that ranged between 10 and 20 km (Fig. 6-104 and 6-107) were found in more rural loca-

tions with a higher majority in areas with the lowest labour densities. The distance distribution for both 

occupation groups had a wider range, which was between 0 and 35 km for Processing Occupations and 

0 and 45 km for Professionals in 1981, and 0 and 45 km and 0 and 55 km in 2001 respectively. These 

wards were widely distributed across the country in 1981 and 2001. They appeared as rings around the 

major employment clusters and within the smaller clusters. Some of  the smaller clusters in 1981 did not 

contain any of  these wards and they appeared in fewer numbers in the clusters that they were located in. 

Wards with medium distance commutes were the majority of  wards in England and Wales with distribu-

tions that varied across the country.   

Wards with average commuting distances above 20 km (Fig. 6-105 and 6-108) were also those with the 

lower labour densities. While in 1981 this average could not be matched by the Processing Occupations 

whose average commuting distance within these wards was between 5 and 25 km falling mostly in 

the 5 to 15 km range, they were well matched by professionals with a commuting range of  5 to 45 km 

centred with commutes of  20km. In 2001 Processing Occupations increased their average commut-

ing distance within these wards to be closer to 15 km while the Professionals extended the majority of  

their commutes to 20 to 25 km. The wards were found in groups around certain employment clusters 

and in the more rural locations in 1981. Some of  the clusters that they appeared around were Kendal 

(NW-290), Lancaster-Morecambe (NW-273) and Ulverston (NW-181); Newcastle (NE-41); Nottingham 

(EM-62), Milton Keynes (SE-163) and Watford (SE-13); scattered around the area surrounding 

Basildon-Southend-on-Sea (EA-66) and Chelmsford (EA-160); south of  London around Uckfield (SE-

164), Aldershot-Farnborough-Fleet (SE-67) and around the south coast some concentrated around 

Bournemouth-Poole (SW-26). In 2001 these wards appeared more scattered, mainly in the North East 

Region, the north and southwest parts of  Wales and around Basildon-Southend-on-Sea (EA-66) but in 

less quantity. It is interesting to note that some of  these wards appeared in the centre of  certain smaller 

clusters such as Bicester (SE-211), Loughborough (EM-133) and Winchester (SE-46), three towns with 

unique historic, cultural and educational amenities that also have good transportation connections. 

Wards with longer distance commutes, although few in number, had shifted geographically from 1981 to 

2001 with fewer wards found in the outskirts and more wards found in the centre of  smaller clusters in 

2001.

Although the overall trend in employment fields followed that of  labour sheds and increased in size there 

were notable differences amongst the different regions of  England and Wales. The shifts to long distance 

commutes (above 20km average) occurred at more rural locations such as around Newcastle (NE-41) and 

the countryside to its west, between Kendal (NW-290) and Richmond (YH-253), the south-western edge 

of  Wales, west of  Brackley (SW-183). The other area where cluster of  larger employment fields were 

formed was around Grantham (WM-246). The most notable changes in labour sheds for this region 

were the ones in the north of  the Northwest GOR around Merthyr Tydfil-Abercanaid-Troedyrhiw 
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Figure 6-109. Functional Urban Area Map for Professionals 1981
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Figure 6-110. Functional Urban Area Map for Professionals 2001 
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(W-189) and Pontypridd (W-95) and St Austell (SW-279) and Plymouth (SW-206). There were also shifts 

from the longer distance commutes to medium distance commutes, these were around certain clusters in 

the Newcastle area Newton Aycliffe (NE-42) and Wombourne (NE-48) including Newcastle (NE-41); be-

tween Newark-on-Trent (EM-255) and Nottingham (EM-62); south of  Wisbech (SE-244) and Downham 

Market-Denver (SE-243), there were also changes from longer to medium distance commuting around 

London in wards to the east around South-end on Sea, west around Reading and to the south. The 

shoreline along Plymouth and west of  Barnstaple also saw decreases in commuting distance. There 

were several pockets of  small to medium sized employment field areas around England and Wales, 

these were around Cockermouth, Whitehaven (NW-263,264) and the northern areas of  the Northwest 

Formation, Witney-Ducklington, York (YH-222,291), Lincoln (EM-256),  Alfreton, Mansfield (EM-

61,71),Northampton, Wellingborough-Rushden (EM-28,29), Crewe, Northwich-Winsford (NW149,150), 

Wrexham (W-228) and north of  Cardiff  and south of  Bristol. In areas that switched from long to 

medium employment fields there was very little change in their immediate region with labour sheds 

remaining the same despite the fact that most labour sheds had increased across the country giving the 

impression that the workers in these wards had switched to more local employment. This is an interest-

ing finding especially around London since it would signify that around London several wards have lost 

their dependence on London, giving the impression that the functional urban regions of  smaller settle-

ments around London are becoming more self-contained. A counter dynamic seems to be at play around 

Manchester, Liverpool, Bristol and Cardiff  since the employment fields surrounding these settlements 

are becoming larger. Although it must also be stressed that these settlements show a more connected 

pattern with the settlements around them since all of  their labour sheds are growing giving the impres-

sion that there are a lot of  cross commutes across these metropolitan areas and the smaller settlements 

around them. When the changes in employment fields and labour sheds between 1981 and 2001 are 

combined the results show more independence for smaller settlements around London and larger de-

pendence amongst settlements around Manchester, Liverpool, Bristol and Cardiff  and the metropolitan 

areas. 

The functional structure of  settlements has changed between 1981 and 2001 as a result of  the general 

shift of  commuting towards longer distance commutes and the increase of  occupations that prefer 

these commutes. However the main force that seems to be affecting settlements is not longer distance 

commutes but the increasing range of  commutes preferred by a majority of  workers. The flexibility 

that these ranges provide have broken down the rigid structure of  home and work locations. This has 

transformed self-containment into a more elastic concept; it is appearing less consistently in rural wards 

and in the centre of  smaller cities but still maintains its importance in the central location of  larger cities. 

The impression that the Functional Region Maps (Fig 6-103 through 6-108) give is that England and 

Wales has assumed a more diverse settlement pattern where individual characteristics of  settlements are 

becoming more important in the determination of  their functional roles. This is especially the case for 

smaller settlements surrounding larger settlements where they are creating a more healthy connection 
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with these primary cities: strengthening their ties with the metropolitan areas at the same time increasing 

their draw for workers. 

The last set of  maps in Fig. 6-109 through 6-110 brings together the various strands of  the research to 

get a glimpse of  the dynamics at play in the settlement pattern of  professionals. This topic was left pend-

ing in the previous section because the changes in the Services sector between 1981 and 2001/03 did not 

seem to provide a full explanation as to the settlement pattern of  this occupation group. The first two 

maps show the labour sheds for all occupations of  the employment clusters combined with the employ-

ment fields for the professional classes separated by the different distance bands ranging from less than 

10 km to over 40 km. These maps show that even at the centre of  employment clusters there are fewer 

wards where the average commuting distance is below 10 km in 2001. While the professionals would 

commute shorter distances within employment clusters in 1981 this seems to have disappeared in 2003 

except for some of  the innermost wards of  cities. These findings support the argument that profession-

als do travel longer distances to access better job opportunities. They seem to factor residential location 

preferences independently from their workplace locations in medium distance commutes. They are also 

more comfortable with longer distance commutes since there are more wards in 2003 that fall into the 

long distance commute category compared with 1981. We can also observe that there has not been a 

total shift in commuting distance towards longer commutes across the country; while employment fields 

in some areas have become bigger, they have remained the same in other areas. The first set of  maps 

for Professionals demonstrate that this occupation group has become more detached from their place of  

work and is making residential and workplace choices that are independent within a large range of  com-

muting distances, although the majority of  average commutes for destination wards tend to be less than 

20 km. 

The information provided by the functional representation of  settlements in England and Wales is es-

sential in understanding the full extent of  changes that have occurred between 1981 and 2001. As the 

distribution of  occupations has changed, so has the lifestyle of  each occupational class, bringing the 

Professional class to the forefront of  not only the economy but society and has set them on a path to re-

define our physical realm. These changes have created a very discerning worker class that has sought the 

best employment and housing options by accommodating this level of  selection through a wider range 

of  commuting distances. Some local authorities and developers have been quick in responding to the 

demands of  this class by building high end business parks within sought after residential areas and pro-

viding new housing developments around employment clusters. The strong relationship between home 

and work as well as the rigid structure of  employment location that existed in the industrial era has been 

broken creating a more complex and dynamic settlement structure across England and Wales. 
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7�1�     Introduction

This research has attempted to convey the changes in settlement patterns for housing and employ-

ment in England and Wales that have occurred in the transition from an industrial to a post-industrial 

economy. The transition was laid out through the relevant literature, documenting the nature and effects 

of  this change on employment, housing and social structure by bringing together theories in economy, 

sociology and housing. This was complemented by an empirical analysis focusing on the period 1981 

through 2001 and investigating the changes in structural and functional change through the UK census 

data using spatial analysis techniques. The focus of  the research was the emergence of  the ‘knowledge 

worker’ occupational class which has replaced the industrial ‘worker class’ as the centrepiece of  the 

post-industrial economy. The hypothesis was that the socio-economic transformation that has led to this 

occupational shift would also have had a measurable spatial effect on settlement structure. These effects 

were investigated by bringing together and expanding current spatial analysis techniques. The selection 

and composition of  these techniques was informed by the major theoretical representations of  employ-

ment and housing patterns and social structure. I have sought to provide a novel way of  approaching 

and interpreting the effects of  socio-economic change by representing economic and social within a 

multi-variate spatial analysis framework that is relayed with consistent objects and attributes for the 1981, 

1991 and 2001 census years.

7�2�     Origins and Research Framework

This research aims to identify the effects of  socio-economic change on settlement structure through 

spatio-temporal analysis. Putting this aim into practice requires the creation of  a sturdy empirical 

foundation, the identification of  a suitable theoretical perspective and the adoption and development of  

methods that will provide a consistent framework for the interpretation of  the findings. Furthermore the 

evidence, theory and analysis have to be integrated to deliver a cohesive and comprehensive narrative.

The evidence base in the thesis has consisted of  the large literature on the settlement patterns of  home 

and work conducted by large research institutions (Jones et al. 2006; Wong 2006) and government or-

ganisations (Barker 2004; ODPM 2006). This evidence base was used as a support and a sounding board 

for the findings of  the analysis for 1981 through 2001. To streamline the narrative the main headings of  

inquiry were determined by identifying major long term trends in employment, housing and labour. This 

was achieved through a broad and focused view of  the historical literature on these phenomena. 
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Chapters 2 through 4 outline some of  the key trends identified by researchers on employment, hous-

ing and labour structure that point to the changes that have occurred in home and work locations in 

the transition to the post-industrial economy. These changes are relayed within a long-term histori-

cal perspective, first focusing on some major changes that have happened as a result of  the Industrial 

Revolution and secondly following these changes through to the post-industrial economy, to document 

how these changes evolved or disappeared. From the literature it is possible to see that these major eco-

nomic transitions have had profound effects on both employment and housing structure. Furthermore 

these economic transitions have occurred through transformation in the structure and identity of  the 

labour force. These initial chapters also offer a broad look at classical theories on employment location, 

housing theory and social class analysis. These theories are conveyed within the context of  major socio-

economic transformations in England and Wales. The interpretation of  the changes that have occurred 

in the transition to the post-industrial economy as reported in the analysis is outlined through contempo-

rary theoretical perspectives that have responded to the major changes in the definition and function of  

employment, housing and occupational class. 

Although the themes in the investigation of  home and work location in the fields of  economy, sociol-

ogy and geography intersect, each field has assumed and maintained its unique mode of  representation 

and analysis, often diverging from the others in its outlook on basic premises such as qualitative versus 

quantitative approaches. These splits in outlook have made it difficult to bring these different theoretical 

streams together. In my literature review I have attempted to incorporate empirical and theoretical ideas 

that have provided links between these fields. The broader outlook that these cross-fertilised studies have 

provided became the conceptual framework for the methodology for representing settlement change. 

The absence of  a single theoretical model that would capture the breadth of  socio-economic change 

that has occurred was the reason why I had to choose an analytical framework that would be flexible 

and comprehensive. This was essential to tie the results from the various theoretical fields within a single 

narrative. A further and important consideration in this analysis has been the shortage of  data sources 

that would allow for such a broad analysis over a significant period of  time. I have chosen to represent 

structural and functional change through the use of  the Special Workplace Statistics provided as part of  

the UK Census. I have used a special subset of  this dataset that has been restructured to reflect consist-

ent 2001 boundaries. Using this dataset has given me the chance to perform a fine-scale spatial analysis 

of  England and Wales and thus provide insight into this unique dataset, which has still not been fully 

utilised by the research community. 

The starting point of  the analysis was the commuting data for 1981, 1991 (based on 10 percent sam-

ples) and 2001. This information was tied in with population figures to capture the relationship between 
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demographic and economic space. This corresponded to a physical univariate analysis.

This representation forms the basis of  classic economic models for employment location (Christaller and 

Baskin 1966; Dickinson 1964) and has also proven successful in determining long term settlement trends 

(Batty 2001).  Such a broad approach in analysing the three key variables - the distribution of  popula-

tion, employment location and housing location, over three census periods - provided a general frame-

work for the more detailed spatio-temporal analysis. It also brought a spatial dimension to the discussion 

on the relationship between the place of  work and home that previously, within economics, had been 

confined to mathematical representations. 

Due to the complex nature of  changes that have occurred within population, employment and labour, 

the univariate representation created a complex picture where exceptions became the norm and it was 

not possible to generalise the findings. To get deeper into the changes of  each variable I have added 

multivariate spatial analysis techniques. The multivariate physical representation of  settlements forms 

the core of  contemporary geographical analysis thanks to developments in the field of  geographic infor-

mation science (Longley 2000; Mitchell 2005). Its strengths are the templates that it has brought to the 

mainstream in representing attributes of  space and its seamless integration with spatial analytic methods 

such as spatial statistics. The potential for combining mathematical concepts with spatial data within a 

geographical platform has also attracted the attention of  researchers in the economics. Expanding the 

structural analysis to encompass industrial and occupational classes allowed me to look into more detail 

at the identities of  employment centres, observe any regional differentiation and test if  there still exists a 

clear separation of  urban versus rural functions.

In the analysis in Chapter 6, I have used maps showing the distribution of  industries and their local 

growth factor. These were combined with clustering calculations that has provided explanations for 

some of  the dynamics observed in the physical univariate analysis. These analyses have also shown how 

the classical representations of  economic space that assume a rigid hierarchical structure and rely on 

agglomeration economies are not suitable for the representation of  economic space in the post-industrial 

economy. 

The multivariate representation of  housing incorporated occupational classifications for the census years 

1981 and 2001. These could not be analysed within the traditional context of  geographical analysis 

because that would require the spatial distribution of  consistent occupational classes for the two cen-

sus years. This was not possible because there has been a major shift in the occupational structure of  

England and Wales away from the industrial and towards the post-industrial economy. This change has 

been broad enough to lead to a rigorous theoretical discussion on the basic tenets of  social class analysis 
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that has been relayed in more detail in Chapter 4. These discussions had ramifications that extended to 

official representations of  occupations and social class, leading to an overhaul of  the classifications used 

in the census (Office for National Statistics 2000). Capturing change through a diversifying social frame-

work necessitated borrowing research conventions from literature on segregation analysis (Duncan and 

Duncan 1955; Massey 1990). These methods were transferred to a spatial context and combined with 

information on urban versus rural ward classifications to provide an overview of  occupational distribu-

tion change. I have complemented this new approach with a more traditional detailed look into the most 

segregated wards in 2001. These two methods have provided insight into the theories of  contemporary 

housing and labour theory. 

The third component of  the analysis is the development of  a spatial representation of  functional space 

that has allowed me to incorporate theoretical models related to both labour sheds, composed of  com-

muting patterns of  workers to a particular employment cluster, and employment fields, encompassing 

the different commuting patterns from each ward of  origin. These were represented using average 

commuting distances. This new representation has allowed me to link housing models (Cheshire and 

Sheppard 1995, 1998) to functional space. The spatial representation of  labour sheds has demonstrated 

that distance is still a key parameter in assessing functional structure. Besides bringing together some key 

aspects of  housing theory, these representations provide an alternative means of  depicting labour sheds. 

Compared to the most widespread depiction, Travel to Work Areas, they offer a more dynamic and long-

ranging representation.

An important aspect of  contemporary housing and labour theory is the varying distribution patterns of  

different segments of  consumers (Meen and Andrew 1998; Schnare and Struyk 1976; Sweeney 1974). 

These models were linked with the functional representation by incorporating a multivariate approach. 

The multivariate functional representation has also allowed me to capture the rich link between social 

stratification research on gender and occupational class with geography. This provided a means for 

connecting contemporary social theory with spatial phenomena. The functional representations have 

allowed me to achieve several aims of  the research. They have provided a means of  linking different 

strands of  socio-economic theory through spatial analysis, demonstrating the potential for this method 

to provide a bridge between and support these theories. They have allowed me to link social and spatial 

distance, adding a further step towards integrating these two research fields. They also have offered an 

alternative means for representing the expanding functional relationships between home and work.
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7�3�     Key Dynamics and Contribution to Theory 

This research is not geared towards providing a comprehensive spatial representation of  England and 

Wales within a set period of  time. It is rather a means of  bringing together three key fields of  thought, 

economy, sociology and geography to provide a wider breadth of  understanding of  the physical effects 

of  socio-economic change at a critical historical juncture. The findings have provided further empirical 

evidence for some of  the theories and models discussed. However the major contribution of  this ap-

proach has been its success in bridging the gaps between these three fields and beginning to tie criti-

cal elements of  theory through existing and new spatial analysis techniques.  This approach has also 

unearthed valuable insight on some of  the more subtle but crucial dynamics that have not been fully 

explored in the current literature. I would classify these dynamics as the seeds for future change. I would 

not be surprised if  some of  these key points become a part of  mainstream discussions on spatial change, 

especially with the new insights that will be added in the 2011 census.  

7�3�1�     The Breakup of the Settlement Hierarchy

Analysis of  population changes between 1981 and 2001 indicates that the counter-urbanisation cascade 

that was extensively documented in the period 1960-1980 continued to be effective in the redistribution 

of  population from larger settlements such as metropolitan areas to those lower in the settlement hier-

archy. The dominance of  larger settlements as the prime locations of  population and employment has 

continued to erode as developing transportation and communication networks allowed for more flexible 

location patterns. Information on the construction industry has also pointed to differences in develop-

ment patterns across regions. The figures demonstrate that construction activities have been expanding 

beyond the traditional footprints of  larger settlements and taking over the main routes that connect these 

big clusters. The services industry has been creating large regional clusters by locating in all sizes of  set-

tlements, still with a preference for urban locations but with less regard for settlement size. This can be 

seen in regions that have a large number of  mid-size and smaller settlements that have successfully made 

a transition into the post-industrial economy.

The key finding in the investigation of  industrial distributions has been the changing structure of  pro-

duction facilities and their location preferences. The findings from the maps and the supporting cluster 

analysis show that the clustering of  the various industries are very different from each other, reflecting 

the diverging location dynamics of  each. Service industries appear to be more widely distributed than 

any of  the other industries. Manufacturing has adapted to the post-industrial economy by shedding a 

large portion of  its basic manual labour, focusing on technology and productivity and freeing itself  from 



328

Chapter 7- Conclusion

its locational constraints. Furthermore, despite losses in employment in this industry in many areas of  

England and Wales which are transitioning into the post-industrial economy, it is possible to observe an 

increase in manufacturing activity. This has allowed it to move away from its more traditional locations 

in settlement centres to rural areas and create smaller manufacturing clusters that are connected to each 

other through road networks and communication technology. These findings counter the idea of  manu-

facturing as a sector in decline by demonstrating the extent of  its evolution and development within a 

twenty-year span. Rather than a disappearing sector, these changes point to a strong dynamism that has 

been crucial in responding to the changing realities of  the global market by becoming more flexible and 

polycentric. 

The functional representations demonstrate that as employment and housing break their relation-

ship with larger settlements and begin to disperse, the average commuting distance travelled increases. 

However at the same time because employment locations and labour pools are not concentrated in large 

urban centres, a household or employer which decides to move out of  a large settlement is not forced to 

commute very long distances to access employment or labour. This provides an incentive for further dis-

persal. This dynamic seems to be creating a continuous cycle of  dispersion, which may eventually break 

the hierarchical structure of  settlements in certain areas of  the country and create a network structure of  

functional relationships between settlements.

7�3�2�     The Relationship Between Social and Spatial Distance

Industry and employment in the post-industrial economy do not tie together in a one to one relationship 

mostly due to the complexity of  the service industry, which incorporates occupations at both ends of  the 

socio-economic hierarchy from managers to personal service workers. The analysis shows that occupa-

tional structure has its own distinct spatial dynamics independent of  industry. Despite major changes 

in occupational structure, each occupation has maintained a particular size of  labour shed that can be 

easily distinguished from other occupations. Although all occupations have increased their commut-

ing distance to work, their distance ranges have remained within strict hierarchical confines that were 

determined by the position of  each occupation within the labour force hierarchy. This demonstrates 

how income has had a persistent effect on location choices for labour, a key tenet of  housing and labour 

theory relayed in Chapter 3 and 4. A more resounding difference in occupational distribution has been 

the representation of  women and men in each occupational classification. This factor has been espe-

cially important in the context of  the diverging career paths of  women (Crompton 1995; Jenson et al. 

1988). Gender dynamics have affected not only the individual workers but also occupational classes. The 

functional representation has demonstrated that despite a large increase in commuting distance, women’s 

functional regions have remained rather limited compared to their male counterparts with employment 
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field radius at 8 km, compared to 13 km and labour shed radius at 7 km compared to 10 km. The repre-

sentation of  the functional regions demonstrate that the distance gap between the employment field and 

labour sheds has been closed overall and for male commuters but still remains for female commuters.

In the post-industrial economy Professional and Associate professional occupations are joining Managers 

in creating a superclass that has been evident in the formation of  segregated wards. Within social 

research these three classes coincide with the definition of  knowledge worker that is employed by in the 

OECD/Eurostat classification system (Brinkley 2008). This spatial association reflects social associations 

that have been relayed in Chapter 4. They also reflect the distinctions between the major occupational 

group in the industrial and post-industrial economy. Whereas the industrial worker was an integral 

component of  a large and structured production process, the knowledge worker became a centrepiece 

of  the globalising post-industrial economy. The professional class, despite having a separate identity 

from the management class, had already been successful in crossing class boundaries in the industrial 

economy and was able to establish ties with upper classes. The need for highly skilled, well educated, 

and globally oriented professionals put this class at the forefront of  the economy, bringing it closer to 

traditional higher ranking classes. The findings from the geographic distribution of  occupations show 

that the breaking of  social barriers at the top of  the occupational hierarchy that has been a key aspect 

of  the post-industrial economy is reflected in the spatial distribution of  residential neighbourhoods. This 

demonstrates that the discussions relayed in Chapter 3 on changing lifestyle choices in the knowledge 

class are being transformed into locational preferences through housing choice patterns. However occu-

pations in the lower rungs of  the hierarchy continue to maintain their positions. This dichotomy between 

two ends of  the occupational spectrum indicates that there is a relationship between social and physical 

distance. Although the extent of  the analysis does not allow for any conclusive evidence, this relationship 

shows the potential for further research that links these two theoretical fields. 

Commuting distance profiles also underline that fact that the top three occupational groups, Managers, 

Administrators and Professionals, have been shifting and becoming more similar in their location prefer-

ences. They appear above the other occupational classes in median commuting distances and also have 

a wider distance range. These findings point to the fact that as an occupational class moves up the social 

hierarchy it assumes a more flexible approach to its commuting profile and considering that ‘Managers’ 

have traditionally sought the best employment opportunities as well as the more sophisticated residential 

locations, ‘Professionals’ and ‘Associates’ seem to be following in their footsteps and have become more 

selective in their choices at both ends of  their commute. 
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7�3�3�     Changes in Functional Relationships due to Housing and Labour Dynamics

Employment density across England and Wales has manifested itself  in large increases and decreases 

which are more pronounced than changes in population density. When employment and labour figures 

are compared their increases match, whereas the decreases in employment are not fully reflected in 

labour change. The disparity between employment and labour figures is in concert with a phenomenon 

that has been relayed in labour economy. Researchers working on labour market adjustment point to the 

separate dynamics that are observed in how people adjust their employment through commuting and 

migration (Cheshire 2004; Gordon 2003). Findings on commuting profiles for different occupations sup-

port the argument that professionals do travel longer distances to access better job opportunities. They 

seem to factor residential location preferences independently from their workplace locations in medium 

distance commutes. They are also more comfortable with longer distance commutes since there are more 

wards in 2003 that fall into the long distance commute category for this occupational group compared 

with 1981.

The functional structure of  settlements has changed between 1981 and 2001 as a result of  the general 

shift of  commuting towards longer distance commutes and the increase in occupations that prefer these 

commutes. Commuting figures for Professionals demonstrate that this occupation group has become 

more detached from its place of  work and is making residential and workplace choices that are inde-

pendent. This manifests itself  in a large range of  commuting distances, although the majority of  average 

commutes for destination wards tend to be less than 20 km. However a more important force that seems 

to be affecting settlements is the increasing range of  commutes preferred by a large percentage of  work-

ers. This shift in commuting preferences is crucial in understanding the changing dynamics of  settle-

ment structure since the three occupational classes that have adopted this flexible commuting approach, 

‘Managers’, ‘Professionals’ and ‘Associate Professionals’, constituted approximately 40 percent of  the 

labour force in 2001. Their size has the potential for altering the nature of  commuting, and subsequently 

housing and work location choices, across England and Wales. The flexibility that these ranges provide 

has broken down the rigid structure of  home and work locations. This has transformed self-containment 

into a more elastic concept, which has been appearing less consistently in rural wards and in the centre 

of  smaller cities but has maintained its importance in the central location of  larger cities. The impres-

sion that is given by the Functional Region Maps is that England and Wales has assumed a more diverse 

settlement pattern, where individual characteristics of  settlements are becoming more important in the 

determination of  their functional roles. This is especially the case for smaller settlements surrounding 

metropolitan areas. The smaller settlements are creating a more healthy connection with these primary 

cities, strengthening their ties with the metropolitan areas at the same time increasing their draw for 

workers.
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The information provided by the functional representation of  settlements in England and Wales is es-

sential in understanding the full extent of  changes that have occurred between 1981 and 2001. As the 

distribution of  occupations has changed, so has the lifestyle of  each occupational class, bringing the 

knowledge worker to the forefront of  not only the economy but also society and has set it on a path to re-

define our physical realm. These changes have created a very discerning worker class that has sought the 

best employment and housing options by accommodating this level of  selection through a wider range of  

commuting distances. These trends have been already picked up by some local authorities, and develop-

ers have responded to the demands of  this class by building high-end business parks within sought after 

residential areas and providing new housing developments around employment clusters. The analysis has 

shown that the strong relationship between home and work as well as the rigid structure of  employment 

location that existed in the industrial era has been broken, creating a more complex and dynamic settle-

ment structure across England and Wales.

7�4�     Recommendations for Future Study

The results of  my research have demonstrated that socio-economic and spatial phenomena can be tied 

together through the use of  distance measures. As well as a spatial and temporal parameter, distance was 

effective in determining the socio-economic profiles of  occupational classes.  The results of  this study can 

be extended by further inquiry into the relationship between social and functional distance. This would 

bring a new perspective to segregation analysis and offer new ideas in evaluating social and economic 

deprivation in settlements. By shifting the focus from inner cities, the main thrust of  current research and 

extending the boundaries of  observation it would be possible to capture the full extent of  the dynamics 

of  regional labour markets and assess access to job opportunities by different occupational groups.  By 

determining and defining socio-economic variables for commuting distance and using the expanding re-

source of  databases, it is possible to strengthen socio-economic models and continue the fruitful associa-

tion between the disciplines to understand settlement patterns and the shape of  our lives.
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