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Abstract 

 

Increasingly cities struggle to match the needs of their populations across the full spectrum of the 

lifecourse due to housing stress. Quantifying the spatio-temporal links between populations and the 

places they reside in creates an understanding that is important for aligning environmental realities to 

individual and group life strategies, which in turn benefits population well-being. In this research, I 

develop Demographic Metabolism as a paradigm that frames populations as a ‘resource’ in order to 

quantify socio-spatial processes. An underpinning assumption of this framework is that current and 

anticipated characteristics of places are formed by population-level residential decisions, which emerge 

as individuals move through their lives. Taking London as its focus, this research examines patterns 

and effects of migration at the local scale in England and Wales across several decades. I situate the 

scholarship on residential mobility and housing before examining changes in time and space with robust, 

data-driven approaches that consider replicability and data literacy. Using the ONS Longitudinal Study 

and supplementary data, I show how London's Demographic Metabolism is unusual compared to its 

immediate hinterland through sprawling mobility and other behavioural adaptations, which differ most 

markedly by housing tenure. By bridging demography, residential mobility and housing, a broader 

methodological contribution of the project is illustrating how computational social sciences methods can 

be applied to interdisciplinary research.  

 

Keywords: Geographic Data, Space-Time Analysis, Population Geography, Residential Mobility, Mobility 

Behaviours, Intergenerational Housing, Lifecourse Trajectories 
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1 The Fundamental Urban Resource 

1.1 Preface 

Employment densities in cities improve livelihoods opportunities relative to non-urban areas for the most 

recent generations. Still, the disruption of local social capital such as family and friends through 

migration and increasing house prices hinder progression through common milestones in the life course 

associated with ‘settling down’. Thus, migration is more than an individual's cost‐benefit decision. 

Instead, it has a complex relationship to the spatial differentiation of society – i.e., how populations form 

social structures - and a modern understanding of the purpose of housing – i.e., what purpose residential 

arrangements should serve beyond basic shelter. As places shape the experience of their residents, so 

do populations shape the places they reside in – for generations ahead.  

This project is written in the early 2020s, when changes in data governance and digital upskilling within 

the UK government are underway, but also when the global coronavirus pandemic has shown that 

numeric clarity is crucial for the legitimacy of increasingly data-driven decisions. Thus, the analyses in 

this thesis are motivated by the need to baseline socio-spatial behaviours at scale in an insightful but 

also explainable manner through an array of computational methods. This research sheds light on 

spatio-temporal migration in England and Wales with a focus on London using an array of computational 

social science approaches on big, spatial data. It contributes an applied understanding of the 

relationship between populations and places by illustrating how movement behaviours across space 

and time can be represented and understood with the example of embedding London into its winder 

hinterland of England and Wales.  

At the start of this project, movement was considered in the narrow sense of spatial migration. However, 

as the research took shape, the importance of movement over time became more evident: all other 

things being constant, persons will inevitably change in place or be succeeded by others. As persons 

move or change, so do cities. Populations thus form the fundamental urban resource, and their 

behaviours are the demographic metabolism of a place. Population-level behaviours delineate cities 

from settlements and cities from each other. The relationship between mobility and change are a 

complex phenomenon in which individual behaviours shape current and anticipated residential 

characteristics of places. 

The Demographic Metabolism is a multi-dimensional framework for quantifying societies by their 

population's measurable characteristics (Lutz, 2013, p. 283). At the heart of this theory is the idea of 

flux, notably across time – as cohorts age and are replaced by the next generation. However, as I 

present in the thesis, social change also occurs over geographic space – as places change through 

migration and thus predispose population-level behaviours such as slower life strategies. This thesis 

intersects Computational Social Science, Population Geography, Applied Demography and Housing. It 

discusses migration and housing by taking a broad perspective across time and geographic space to 

offer a framework that goes beyond anecdotal case studies. The project is distinctive for its 

computationally scalable take on a timely, more general social science problem: what makes good 

cities?  



 

2 
 

1.2 Demographic Metabolism 

Cities are an increasingly common human environment. They are defined by dense exchanges that rely 

on population stocks. The Urban Demographic Metabolism frames the flows of people as resources into 

cities that are consumed in wasteful, linear pathways or sustainable, circular ones. Environmental 

ecology equates sustainability to the circulation of existing resources such that cities are less reliant on 

finite raw material extraction. Within the Demographic Metabolism paradigm, the efficacy of the use of 

a city's population resource is its ability to recycle persons locally throughout different stages of life. 

A healthy demographic metabolism consists of opportunities for individuals to have a place and role 

across different ages. By contrast, a wasteful metabolism is a burn-and-churn city. It takes as inputs 

exclusively 'pre-processed' populations: young, educated and often moneyed, who come to be worn out 

by adjustment moves to compensate for a dearth of opportunity across different stages and milestones 

of the life course. An unhealthy Demographic Metabolism is when cities thrive in a manner that limits 

the lives that people can lead. In this way, the structural triumphs of cities - employment, innovation, 

and culture - run simultaneously to failures of the city - precarity, pollution and injustice. An unhealthy 

metabolism gives life in cities no added benefit because its structural features create futile cycles by 

cancelling the benefits of being there. This notion of zero-sum gains may sit neatly within theoretical 

econometric models of cities to explain spatial equilibria at one point in time. However, people are a 

finite resource and also one that changes: individuals have evolving needs and aspirations as they age, 

and different generations espouse changing values and preferences. Because of this complexity, a 

more holistic approach is necessary to understand the parameters of how persons - the fundamental 

urban resource - are processed, primed, and produced in space.  

The Urban Demographic Metabolism presented in this project rests on two fundamental pillars: that of 

synergy - between the built environment and its inhabitants - and change – notably, for populations over 

time in London. This research treats populations as the fundamental urban resource and uses a 

systems-oriented view to describe mobility in England and Wales as driven by individual behaviours 

and manifested in different characteristics of geographic place. Such an agenda is important to monitor 

the role of non-market externalities such as shifts in the characteristics of places, distortions in living 

arrangements and household formations. Where sources of change in the environment may be urban 

externalities – e.g., access to housing or declining quality of life - the speed at which these become 

imposed on unexpecting populations is key.  As cities change quickly, individuals attempt to adapt their 

life strategies to match the conditions of their environment, thus creating place-defining population 

behaviours. The most recent example of such rapid changes is the housing crisis in places like London 

and the adoption of mobility as a behaviour to negotiate residential needs. 

To understand the dynamics of how places and populations shape each other, these need to be 

baselined in time and space at a larger scale than traditional interview-based case studies. Embedding 

London in a wider system is important to understand the nature and implications of ecological distortions 

within the Urban Demographic Metabolism, such as swelling housing markets and their social 

consequences – the flip side of desirably energetic and population-dense labour markets. Each chapter 

within this thesis offers a lens to the key links - conceptual and empirical - that form the mechanism of 

London’s Urban Demographic Metabolism. The analysis in the thesis brings together a theoretical 

contribution to spatial studies of the lifecourse by operationalising how social dynamics manifest and 

reinforce themselves in the built environment.  
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1.3 Overview 

Each chapter in the thesis takes a slightly different angle to engage with the responses and behaviours 

of populations – the fundamental urban resource. Starting the research, Chapter 2 defines the idea of 

Demographic Metabolism as it describes how urban structures and human processes in London are 

interlinked. It introduces housing as an important interface between mobility and the built environment 

before discussing how migration might be used to gauge the health of a city. Chapter 3 provides a 

synoptic account of the complex, interdisciplinary topic of migration. It operationalises migration as a 

process that links populations and places by engaging with the ontology of mobility – the collection of 

ideas, models, and concepts that are associated with migration. Chapter 4 examines the epistemology 

of the Demographic Metabolism by delving into how and why migration data is produced. By examining 

the limits and opportunities of available migration data, it addresses: how can we know what we know 

about the interplay of peoples and places? Chapter 4 also shows harmonisation work done on five 

decades of the ONS Longitudinal Study. The tables created to render variables comparable are a 

practical data contribution of this thesis to the ONS and broader research community.  

The data analysis in Chapter 4 sets the baseline expectation that younger segments of the population, 

those living at higher densities, with fewer household rooms, or private renters, are most mobile. 

Chapter 5 picks up on this knowledge prior to asking: given extensive spatial coverage and individual-

level detail, where should one start to unpack migration at the population level? The analysis of Chapter 

5 shows how the importance of different variables changes at different points in time – both as a cohort 

effect and at the individual level. Having explored migration as an individual-level behaviour, Chapter 6 

provides a means of understanding population flows as a characteristic of place.  

Where Chapter 5 sets people as its focus, Chapter 6 sets places at the forefront. In doing so, it maps 

out just how different London is relative to its immediate hinterland of England and Wales. The analysis 

concludes by looking into the types of moves originating from London and how these differ from mobility 

behaviours elsewhere. A contribution of Chapter 6 is the assembly of a data-driven vocabulary for 

understanding metabolic processes in place and time through migration. Mapping out how London is 

different and like other places provides a comparative framework that is essential to quantifying what 

persons and households may experience at the local scale. Chapter 7 engages this topic more narrowly 

by comparing revealed residential preferences of different households by dwelling density, tenure, and 

age. This chapter extends the findings of Chapter 5 at the individual level by juxtaposing life history 

trajectories. It contributes new knowledge on population behaviours by comparing household 

trajectories across the lifecourse, most notably by tenure. Chapter 8 applies the Demographic 

Metabolism framework to look at Built-to-Rent developments in London to imagine future metabolic 

pathways in the capital. 

 The chapters of the thesis together make three main contributions to the science of cities. Firstly, they 

bring into focus migration from several angles, thus adding to debates on mobility, notably within 

Population Geography. Secondly, the project furthers debates on the scalability and interpretability of 

spatial population analysis. The mixed methodologies presented add to the growing array of approaches 

to study cities within the computational social sciences that take advantage of recent developments in 

computing and the rise of data science but also engage how to operationalise changes in time and 

space in the context of diverse and unreliable data representations of the real world. Finally, though this 
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project focuses on London at the local level, the typologies of mobility behaviours and population-level 

life strategies transcend this geographic context. Baselining the Demographic Metabolism as outlined 

in this thesis is important for informing policy at the regional and international levels where increasingly 

market-lead changes in the built environment raise fundamental questions of how populations – the 

fundamental urban resource – may be empowered or overpowered by cities like London in the age of 

migration.  

1.3.1 Aims  

The overarching aim of the presented thesis is to understand London’s Demographic Metabolism in an 

integrative, quantitative manner to reflect on the role of the built environment on population mobility and 

change. This aim is satisfied by bringing to light where this line of inquiry lies, both in the theoretic space 

of interdisciplinary concepts and also in the quantitative space of how the interaction between 

populations and the built environment can be represented numerically. Below are the broad aims of the 

thesis, which are further matched against specific chapters in Table 1-1. 

(1) Discuss the social and environmental processes that regulate London’s Demographic 

Metabolism to identify mismatch cases where the city’s attractive benefits also incur population 

penalties. 

 

(2) Progress knowledge about the relationship between population, place, and mobility. 

a. Evaluate the current debates and approaches in migration studies.  

b. Establish the relative contribution of individual, environmental and temporal factors 

associated with migration outcomes. 

 

(3) Review and create critical new data relevant to understanding internal migration in England 

and Wales as a reference point for evaluating London’s socio-spatial characteristics within the 

Demographic Metabolism framework. 

a. Embed London into a broader system of comparable places.  

b. Develop a new measure to quantify migration as a characteristic of place over time. 

  

(4) Examine how London is different to its broader hinterland of England and Wales  

a. as typologies of mobility behaviours across space over time 

b. as population-level life strategies across the life course  

 

(5) Discuss how trends in London’s built environment may have implications for the city’s future 

Demographic Metabolism.  
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1.3.2 Thesis Structure 

 

Table 1-1 Overview of the Thesis 

Chapter Title Purpose Contribution 
Aim 

Addressed 

1 The 
Fundamental 
Urban Resource 

Motivate the research 
agenda of the thesis. 

Introduce the concept of 
Demographic Metabolism 
developed in this project.  

 

2 Defining the 
Demographic 
Metabolism of 
London 

Describe London’s 
context and ideas 
framing the research. 

Discuss urban structures and 
human processes essential for 
London’s Demographic 
Metabolism. 

(1) (2) 

3 Mapping 
Migration and 
Mobility 

Review the ontology of 
migration studies. 

Discuss the origin and 
development of key concepts 
within migration research.  

(2a) 

4 Scoping the 
Epistemology of 
Migration Data  

Appraise different 
possible data sources 
for quantifying the 
Demographic 
Metabolism. 

1) Create harmonisation tables of 
LS census data. 

2) Set a baseline expectation on 
which demographic groups are 
most mobile in England and 
Wales. 

 (2a) (3) 

5 Untangling 
Drivers of the 
Demographic 
Metabolism 

Compare the 
importance and 
evolution of different 
demographic attributes 
to mobility. 

Examine how migration drivers 
have changed over time at the 
individual and epoch level across 
half a century.  

 

(2b)  

6 Understanding 
Patterns of 
Population 
Flows  

Compare small-area 
migration in London 
against in the rest of 
England and Wales. 

  

 

Provide a methodology for 
classifying small areas into 
stability and density classes 
across time and space. 

 

A description of mobility 1) as a 
characteristic of a place and 2) 
as a typology of moves between 
locations.  

(3ab) (4a) 

7 Juxtaposing 
Residential Life 
History 
Trajectories 

Compare residential life 
history trajectories by 
household type, density 
and tenure. 

Quantify how tenure, household 
size and rooms vary across the 
life course. Demonstrate 
variations in life history 
trajectories by tenure. 

(2b)(4b) 

8 Imagining 
Future 
Pathways: Built-
to-Rent 

Examine the 
characteristics of Build-
to-Rent developments in 
London. 

Use the Demographic 
Metabolism framework to reflect 
on the implications of this type of 
development. 

(5) 

9 Discussion and 
Conclusions 

Provide a summary of 
findings and concluding 
remarks.  

Recommend directions for 
further work. 
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1.4 Data Statement  

All tables containing ‘Source: ONS Longitudinal Study’ refer to linked census and life events data for a 

1% sample of the population of England and Wales. The permission of the Office for National Statistics 

to use the Longitudinal Study is gratefully acknowledged, as is support provided by the staff of the 

Centre for Longitudinal Study Information & User Support (CeLSIUS) in figures in Chapters 3, 4 and 7 

carrying the label ‘Source: ONS Longitudinal Study’. CeLSIUS is funded by the ESRC under project 

ES/V003488/1. I alone am responsible for the interpretation of the data. This work contains statistical 

data from ONS, which is Crown Copyright. The use of the ONS statistical data in this work does not 

imply the endorsement of the ONS in relation to the interpretation or analysis of the statistical data. This 

work uses research datasets that may not exactly reproduce National Statistics aggregates. 

I would also like to acknowledge the email correspondences with Dr Paul Norman and the lookup tables 

he kindly shared for the early iterations of Chapter 6. Chapter 7 would not have been possible without 

the kind data-sponsorship and support from Molior Ltd, notably from Tim Craine and Sam Long. None 

of the abovementioned persons is responsible for opinions or judgements made in this project, but I 

have benefited greatly from their generosity and support. 
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2 Defining Demographic Metabolism 

2.1 Introduction 

This chapter reviews how urban structures and human processes are interlinked in the UK’s capital and 

beyond. It unpacks what common terms such as ‘migration’, ‘gentrification’ and ‘tenure’ mean in practice 

and provides an introduction that frames the Demographic Metabolism as conditioned by urban 

structures and human processes. In doing so, the chapter provides the motivation for and context for 

the findings of the later chapters.  

2.2 Demographic Metabolism 

The etymology of the term metabolism originates from Greek ‘metabolḗ’ to refer to change and ‘bállein’ 

to refer to throwing, such as movement on a trajectory (Hoad, 2003). Its most common association is 

with the medical sciences, following the lineage of Santorio’s 1614 Ars De Statica Medica (“Art of Static 

Medicine”), which pioneered clinical trials by introducing quantitative methods in the biomedical 

sciences at a time when it was very difficult to find suitable instruments to measure basic physiological 

processes (Santo et al., 2011). Two centuries later, inspired by the agricultural chemistry of fertilisation, 

Karl Marx appropriated the term into the social sciences when referring to ‘society’s metabolism’ 

(gesellschaftlicher Stoffwechsel) in his 1894 Kapital III  as the exchange of things or services which can 

be bought or sold to satisfy human needs of any kind (Marx, Fowkes and Fernbach, 1981, p. 395). His 

use of the term can be read as economic productivity in the modern sense and has since been 

popularised by Foster’s (1999) interpretation of ‘metabolic rift’ as the divide between society and nature, 

in which social processes are seen to disrupt inherently self-restoring ecological ones. This has been 

represented more commonly under the term ‘urban metabolism’, which frames the city as consuming 

flows of water supply (amongst other resources), and disposing of sewage and pollution (Wolman, 

1965). 

More recently, the concept of urban metabolism has gained prominence in three broad schools of 

thought: as the conversion of nature into society in industrial ecology, as the collection of constraints at 

the intersection of society and nature in political ecology and as a backdrop to social processes in 

human ecology (Wachsmuth, 2012).  The metabolism paradigm is synonymous with a systems 

framework – at its best, it is self-restoring by sustaining life and growth in a circular manner. At its worst, 

the system is linear with futile cycles that consume and dilapidate incoming resources. This framework 

pays tribute to the ideas of scholars from the Chicago School of urban thought. They define human 

ecology as studying human beings' spatial and temporal relations as affected by the environment's 

‘selective, distributive, and accommodative forces’ (Park and Burgess, 2012, p. 63). ‘Distributive forces’ 

relate to the ability of individuals to move. Accommodative forces refer to the spatial competition and 

selection for the use of place.  

Social geography as a discipline often uses the body as a metaphor to describe cities (Knox and Pinch, 

2013, p. 3;234). Metaphors in this context serve as thinking tools. Their purpose is to provide an anchor 

point to navigate complex ideas such as mobility networks, demarcations of physical places into 

geographies and relationships between people and places. The ‘Urban Demographic Metabolism’ 

concept follows this tradition because the relationship(s) between urban places like London and their 
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populations is not straightforward. These are not straightforward because the concept of ‘London’ is a 

fluid one – its geography changes over time both as a boundary definition - as a physical reality on the 

ground, and again based on the beholder's perspective. Furthermore, the concept of London’s 

population is also variable – people come, go, and change in time.    

Changes also occur in the built environment. These happen on different scales to changes in any 

individual’s life course. Thus, the metabolism metaphor makes it easier to conceptualise the link 

between two distinct processes over time. A coarse measure of life expectancy in the UK that may vary 

by gender and birth cohort is 80 years (ONS, 2020b). By contrast, a baseline estimate of the average 

life span of building stock in the UK is 128 years (middle and low-density residential housing may 

average 102 years; high-density residential houses lie at 96 years with additional variation based on 

their ‘relationship to the economics of industries in this area’ (Tanikawa and Hashimoto, 2009, p. 13)). 

Despite their different timescales, building lifespans and population life courses are linked. As 

individuals move through the life cycle by forming households, their residential decisions – whether to 

stay or go - interact with other households to shape housing and broader built environment conditions. 

London is an interesting case for this line of inquiry not only due to its historical merit as a city. It also 

hosts large emerging developments that come with the unusually short projected lifespan of ‘no more 

than 25 years’ (Heathcote, 2016), calling into question their function as merely just buildings.  

The Chicago School and wider social geography focus on spatial process and change that relate directly 

to the elements of the built environment. By contrast Ryder (1985, p. 9) introduces the idea of 

demographic flux with a focus on change across time–as cohorts age and are replaced by the next 

generation – by using the term ‘Demographic Metabolism’. His fundamental argument is that societal 

change is a mechanism of generational replacement because of the limited flexibility at an individual 

level. Most recently, this idea has been broadened to incorporate inter-generational changes. Namely, 

Lutz (2013) argues for a multi-dimensional framework for quantifying societies by their population’s 

measurable characteristics within generations with the example of education attainment. The Urban 

Demographic Metabolism presented in this thesis introduces a fusion of previous approaches to 

describe change across three dimensions: changes in places, populations in the context of wider events 

through the generational lens and individuals’ position within the lifecourse.  

The metabolism metaphor helps frame the built environment as the body of a city and its population as 

the source of energy. Within this framework, the population level phenotypic plasticity strategy is the 

movement of individuals within and beyond London’s dwelling fabric. Phenotypic plasticity defines ‘the 

ability of an organism to change in response to stimuli from the environment’ (West-Eberhard, 2008, p. 

2701). It captures the range of adaptive traits and behaviours exhibited given some environmental 

conditions, such as how individuals may structure the timing and location of life milestones according 

to available housing. The concept of Demographic Metabolism captures how changes for the individual 

at the micro-level and changes in the environment at a macro level are interconnected. This interlocked 

framing allows for a lens into the emergent behaviours that bring places to life through population 

change and adaptive behaviours such as migration.  
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2.3 London 

‘From the sixth century there is evidence that London was in existence as a living city.’ 

(Rasmussen, 1937, p. 30) 

London’s legacy of being an attractive global centre goes back to at least the 16th century – if only to be 

measured by its financial reach accounted for by the many foreign banks resident (Hall and Pain, 2006, 

p. 4). The city’s economic reach is intangibly transnational in the digital age of unified global financial 

markets, making the UK’s capital a ‘global city’ (Sassen, 2004, p. 37). Like New York, Paris, Hong Kong, 

Mexico City or other global cities, London’s social ecosystem exists against a backdrop of inequality. 

Hyper-specialised workers who work and earn at international scales form a ‘corporate service complex’ 

(Sassen, 2004, p. 34). This complex is in symbiosis with a larger ecosystem of the lower-paid workforce 

that caters to the high earners. The inequalities mentioned above manifest themselves in the eclectic 

built fabric of London. Cutting-edge international ‘starchitecture’ sits alongside single-glazed, older 

buildings that find themselves re-considered for their regeneration value (see 2.2.2.3). As a big, organic 

city, tensions exist between London’s new, global interests and its old, local conurbations. These forces 

are at odds because they compete for the limited land that defines London as a physical place.  

London is Britain’s largest urban area with a population of nine million persons and the most populous 

city in the old continental world. It is characteristically polycentric because it has grown organically by 

assimilating smaller settlements and communities in its vicinity (Hebbert, 2019). Scanlon (2016) 

identifies the physical characteristics of the former villages, now neighbourhoods, that constitute London 

to include: walkability, public spaces and a distinctive sense of place - London’s urban villages have 

involved residents, accessible services, and a melange of long-standing residents and new arrivals. The 

co-existence of residentially established and new arrival populations is an integral part of London’s 

neighbourhoods and social fabric. London’s urban villages, to be thriving as such, should physically 

accommodate different generations. 

London is a global hub with historical virtue and also a desirable home to the individuals who operate 

and support its international position. Flows of people into London are the historical seeds of the urban 

village communities that eventually merged to form London (Rasmussen, 1937, p. 63). The globally 

appealing opportunities in urban centres (like London) rely on interpersonal relations. This personal 

touch allows for complex information exchanges and transactions based on trust. These ultimately 

manifest themselves through flows of people (Castells, 2010, p. 2742). Within this context, housing is 

the direct link between the global production house that is London – as a physical place - and the 

lifeblood of the economic complex associated with that place - its workforce.  

People, however, are not only units in the workforce but individuals with a life course. Although the city’s 

population is growing, aided by international arrivals and a higher number of births to deaths, net growth 

from migration is in decline for two-thirds of boroughs (Trust For London, 2020). In their family-forming 

years, Londoners are voting against the city with their feet (White, 2015; Wisniewska, 2016). This net-

out-migration London is experiencing suggests that the built environment may fail to serve the city’s 

population in the long run across the different life stages.  
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2.4 Urban Structures 

To understand the health and prospects of any city is to know how its populations inhabit and interact 

with the residential built structures. This is especially relevant for London as urban structures, and 

population processes in the capital have an effect and then reproduce themselves in other regions 

(Gordon, Champion and Coombes, 2015; Friedman and Laurison, 2017; Smith, Finney and Walford, 

2016, p. 86; Paccoud and Mace, 2018; Dutton, 2003). For example, housing affordability manifests itself 

in inequalities beyond the immediate region as a ripple effect on adjacent locales. These effects, 

however, never have a ‘perfect one-to-one relationship’ because of specific policies in space and time 

(Hochstenbach and Arundel, 2020, p. 16). In the face of such noise and uncertainty, a baseline 

understanding of how populations inhabit and interact with the environment is vital. Housing is essential 

because it enables or constrains development across the life course. Where housing expectations 

cannot be met locally, residential mobility is a regulating behaviour for individuals to negotiate their living 

arrangements. Another important residential factor is tenure as a proxy for the agency persons have 

over their residential accounts, both in terms of space and security.  

2.4.1 Housing 

Housing is necessarily a spatial concern that produces inequality because housing sits on land. Land, 

in turn, comes in fixed quantities; and is both a rivalrous and excludable good in the classic economic 

sense (Ryan-Collins, Lloyd and Macfarlane, 2017, pp. 22–35). As no two plots can be identical and 

have equal value, housing is an imminent source of some inequality.  

The value of residential land lies in its rental use for the provision of “housing services”, which by 

extension, allows homes to serve the purpose of being capital assets (Piketty and Goldhammer, 2014, 

p. 48). As a result of population concentration in urban areas, housing is now the most valuable land 

use in the modern capitalist economy (Ryan-Collins, Lloyd and Macfarlane, 2017, pp. 109–158; 

Buyuklieva, 2019b, p. 892). The contemporary housing crisis is particularly acute in cities and their 

commutable areas. Within England and Wales, a home costs nearly eight times a full-time worker’s 

salary, with affordability issues in the capital having the widest margin (ONS, 2019b). The housing crisis 

has two dimensions: affordability (linked to supply) and size. Households can adjust and negotiate their 

residential needs in three ways: through tenure, mobility, and social structure.  

2.4.2 Tenure 

The UK's housing policies of the last 40 years have brought tenure into centre focus by entangling 

homeownership into a critical political paradox. Namely, the desire to maintain property values and 

ensure the benefits of ownership (security of tenure and asset value) seem at odds with creating 

ownership opportunities for the next generation (Ryan-Collins, Lloyd and Macfarlane, 2017, pp. 109–

158; Buyuklieva, 2019b, p. 892). Furthermore, housing uncertainty, measured in price volatility, is 

problematic because it translates into economic instability and volatility of consumption (Hilber and 

Vermeulen, 2016, p. 390). Ownership is a sensitive matter still given the size of deposits and mortgage 

commitments that individuals now make to be in this tenure position in the UK (Dorling, 2014, pp. 14–

25). This stands in contrast to comparable Germanic European countries with majority renter 

populations, such as Germany, Austria and Switzerland (Statista, 2021). Tenure is an important part of 

the Demographic Metabolism of places in the UK because of the complex meaning and implications of 

homeownership and renting in the study area.  
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2.4.2.1 History and Evolution of Ownership in the UK  

Private renting and homeownership are increasingly a socially polarised system as a result of historical 

developments in housing. In 1953, UK homeownership steadily rose from 32 per cent to around 70 per 

cent in the early 2000s. It has since dropped back to 64 per cent (Statista, 2021). The Baby Boomer 

Generation (born in the 1950s) experienced over 70 per cent ownership rates before the cohort reached 

their 34th birthday. By contrast, more recently, the same age band has been priced out of ownership. In 

the few dozen years up to 2016, homeownership rates for the under 34-year-olds fell from 59 per cent 

to 34 per cent (Hood, Joyce and Cribb, 2016, p. 11). As half of all personal assets in England are in the 

form of housing, ownership thus creates vast economic inequalities (Cheshire and Buyuklieva, 2019, p. 

3).  

The proportional shift in tenure towards ownership for Baby Boomers occurred at the time this 

generation reached mid-life. Thatcher’s Right to Buy, a policy from the Housing Act 1980, allowed 

tenants in social housing to purchase their homes with a price advantage (Housing Act 1980, 1980). It 

was part of a broader international episode of privatisation in state-built housing during that period. 

However, the UK was unusual in the speed at which this occurred because homeownership was seen 

‘as the end in itself’, leading to active policies and financial incentives to switch from social rent to 

ownership (Jones and Murie, 2006, p. 196).  

This landmark shift in ownership levels paved the way for the rise of the privately rented sector (PRS). 

By the mid-1980s, over half the population resided in owner-occupation. In contrast, in the same period, 

social rent declined and was eventually overtaken by the PRS in the 2010s as the second most popular 

tenure (Gray, 2020). Rents and their price rises are a concern as they lower living standards for the 

majority and are a barrier to labour market mobility (Bangham et al., 2019, p. 86). A renting population 

at this rate will also be expensive over time as housing benefits might eventually be needed to support 

pensioners (Clarke, 2018). Although owner occupation remains the majority tenure in the UK, a closer 

look shows much variation across geographic space. Notably, by 2011, dense and desirable urban 

centres like London display the lowest ownership rates (O’Brien and Cheshire, 2016).   

2.4.2.2 Housing Tenure in London  

Renting in London is expensive. An estimated 46.4% of a gross-median London salary goes to renting 

a one-bedroom, compared to only 24.1% in the rest of England for the same housing service outside of 

the capital and for some boroughs, it is higher. The percentage in Westminster is up to 79.3% of the 

median local salary (Trust for London, 2020b). These costs are seemingly absurd on the surface. 

However, the pay scale within London spans a vast range to include those who are much above the 

median. Considering inequality as the pay range ratio between the 20th and 80th percentile, for England 

in 2019, this ratio was 2.08. In London, the same lies at 2.74. Keeping in mind that affordability is relative 

(Gallent, 2016), housing costs would not need to self-regulate until there is a crash in the market or 

economic inequality tips into a political crisis (Allen, 2017). The same forces that cluster opportunity, 

‘knowledge workers’, ‘cultural creatives’ (also referred to as the ‘creative class’), and valuable assets 

create unequal urbanism. This means few elite neighbourhoods in superstar cities become highly 

sought after (and with a hefty price tag), whilst other places stagnate (Florida, 2017, sec. 174). 

Tenure arrangements have been linked directly to mobility. Courgeau (1985, p. 159) showed that 

owners are less mobile than renters, with renters having 7-times the migration propensity of the former. 
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He observed that tenants in accommodation by their employers were more mobile than other renters. 

Rossi (1955, p. 3) provides another interesting observation about mobility by tenure for the context of 

the US: renters that preferred to own were the most mobile of all. The preference element mentioned in 

the previous example is essential because preference depends on who and where one is in life, as 

discussed in the next chapter.  

Privately renting households at the early stages of the life cycle (pre-child) and with higher economic 

status have the highest turnover rates. In contrast, medium status owner-occupiers in the child-rearing 

phase show the lowest turnover (Short, 1978, p. 232). Within the private rental sector (PRS), 

demographically tailored rentals – notably for transient groups such as students or young professionals 

- are marketed as an efficient solution to housing. These specialised housing services are ‘designed for 

liquid populations, which are transient and able to pay higher rates that can generally be charged on a 

longer-term basis’ (Horton, 2020, pp. 19–21). However, housing as a service in this way could be stifling 

should residents shift to a different demographic either in terms of age or disposable income, which is 

one reason to enter homeownership.  

Though the post-Fordian production model relies on services by a footloose workforce (Henley, 1998, 

p. 426; Knox and Pinch, 2013, p. 37), there is a hidden, more comprehensive cost to housing 

affordability: the hard choice between secure housing and accessing a suitable labour market (Cheshire 

and Buyuklieva, 2019, p. 4). This mismatch in the labour market is problematic at a micro level because 

employment-for-life has diminished since the 1990s. Citing Hyman Minsky’s financial fragility 

hypothesis, Ryan-Collins et al. (2017) articulate a concern that land and house prices can rise without 

any active production. Economic growth is thus dampened, not least because excessive debt leaves 

households financially vulnerable and less able to consume other market goods (Ryan-Collins, Lloyd 

and Macfarlane, 2017, pp. 142–158; Buyuklieva, 2019b, p. 893). First-time buyer households in London 

are exceptionally exposed to the risks of overinvesting in housing. These households set aside more 

for their home at the expense of other outlays because they face increasingly severe credit constraints, 

relatively junior salaries and limited accumulated wealth (Hilber and Vermeulen, 2016, p. 390). 

Furthermore, affordability and the inability to buy in the current housing climate are delaying young 

people from progressing through the life course ‘towards adult status’ in the way that had become the 

norm in the UK between the 1970s and early 2000s (Green, 2017, p. 70) and greater economic 

inequality in this way has a direct effect on population stocks though delayed reproductive timing (Cheng 

et al., 2020, p. 457).  

As owning has become further out of reach and social renting has declined, the private rental sector 

has grown (Trust for London, 2020a). Build-to-rent (BTR) housing is a new purpose-built housing 

product that ‘provides dormitory-style accommodation for adults’ (Harris and Nowicki, 2020, p. 592).  

BTRs resemble student accommodations and care homes because these are tailor-designed for a 

narrow demographic. Specifically, these are at present targeted at urban professionals under 40 

(Skypala, 2019). If care homes cater to the need for extra care, it would seem BTRs cater to the need 

for location. This niche within the private rental sector is native to large, dense employment hubs, 

notably London.  
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2.4.3 Density 

Density differentiates a city from other forms of settlements (Caves, 2005). Indeed, the push for 

propinquity defines cities like London as agglomeration economies desirably related to diversity and 

commercialism (Florida, 2008; Grove, 2016; Schleicher, 2017; West, 2017). Urban residents prefer 

uncommon or non-chain brands giving a positive ‘population penalty’ for the innovation (Matherly, Arens 

and Arnold, 2018). However, density also raises challenges and risks, both environmental and social 

(Godschalk David R., 2003). Examples of ecological concerns include infrastructure overload that might 

manifest in congestion and improvident use of resources associated with declining living standards. For 

instance, within London, residential densities pressure neighbourhoods in terms of facilities and places 

for intergenerational communities (Scanlon, Whitehead and Mossa, 2016, p. 36). Furthermore, when 

costs to be closer are high, a strategy for households to reduce housing expenditures is to shrink their 

space consumption. In this way, higher land values translate into a denser urban fabric and smaller 

living spaces.  

The social dimension of density is complicated because density is an imperfect proxy for the built form. 

However, it is the most straightforward characteristic of a place that combines both elements of the 

social fabric and physical environment. It can also serve as a valuable proxy of a rural-urban division of 

places and is a piece of information collected globally at different scales. Regardless of how precisely 

these are recorded, high densities result when there is an incentive to cluster on a small footprint of 

land, which has wide-reaching implications at the individual level. A small but growing body of literature 

suggests that high population densities act as stressors (Franklin et al., 2020; Pykett, Osborne and 

Resch, 2020; Li and Kanazawa, 2016; Evans, Wells and Moch, 2003). Negative neighbourhood 

interactions are reported more often for those living in high-density accommodation, notably by renters 

in areas that display high levels of residential mobility (Cheshire, Fitzgerald and Liu, 2019, p. 1096). 

Social risks posed by high density living include declining living standards and mental health issues 

such as stress and isolation. 

Population density alone says little directly about the types of persons living in a place. However, the 

more people in an area, the larger the potential labour market. In economic terms, density measures 

‘the ratio of producers to means of production (in effect, land)’ (Standing, 1981, p. 175). The shift in the 

economy of developed countries, including the UK, from the production of goods to services means 

access to urban areas (characterised by high density) also means employment access. There is an 

urban premium for access to jobs. With this in mind, Sjaad’s (1962) theory on returns of migration would 

suggest that the younger the person, the larger the gains of migration and, therefore, the utility of moving 

to the urban premium. This premium creates self-selection for people who can bear the friction of 

mobility and make the entry-level cost for this premium add up to be worth the price of moving 

(Schleicher, 2017; Rodríguez-Pose, 2018). As residential expenditures increase, the demographic that 

can bear the cost of the urban premium becomes narrower (Smith et al., 2020), creating a more 

significant divide between those in urban areas and those beyond these (Wilkinson, 2019).  

Within ecology, but extended to human populations, the more densely populated the environments, the 

greater the competition. This creates a resource-allocation dilemma at the individual level: investing 

energy and time for personal development or reproductive effort. Density thus changes population 

psychology: dense populations exhibit behaviours corresponding to a slower life history strategy - this 

means greater future orientation, prolonged investment in education, later marriage age, lower fertility, 
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and more parental investment (Sng et al., 2017). The value of the urban premium for a younger 

demographic means that gentrification processes – the ecological succession of different classes within 

an area – become highly related to youthification processes – the succession of different age 

demographics (Moos, 2016). Youthification is occurring alongside gentrification. It points to age (notably 

young adults in the somatic stage of development before family formation) as a delineator of high-

density living (Moos, Revington, et al., 2019, p. 1085). Residential densities can thus have profound 

implications for mobility. Displaced populations may contribute to widening spatial divisions of inequality 

(Hamnett, 2010) and concentrations of deprivation at the local and national levels.  

Social segregation by density is most notable in Housing in Multiple Occupation (HMOs), where 

relatively high population densities within a property can inconspicuously create large concentrations of 

smaller households within a neighbourhood. For example, a couple with dependent children (varied 

demographic structure) or a flat share arrangement with a demographically less variable but equivalent 

number of persons may occupy a four-bed house. An extreme case of this is clusters of student 

populations and middle to low-income adult sharers. The concentration and segregation of HMOs exist 

in tandem with high co-resident and population turnover (Smith, 2012, p. 472). 

As urban structures have a role in governing social ones through residential density, urban design also 

reflects particular values and attitudes in time (Knox and Pinch, 2013, p. 63). It is argued that new 

residential typologies are ‘rebranding diminished housing opportunities as aspirational’, thus shifting 

expectations of a home (Harris and Nowicki, 2020, p. 593). Harris and Nowicki refer to this social 

practice as ‘compensatory housing culture’, alluding to the idea that human processes also shape tenure 

and density trends within cities.  

2.5 Human Processes  

Human processes in time – such as economic momentum, local gentrification, and community 

belonging - are all factors that shape London and the experiences thereof for different birth cohorts. 

2.5.1 Economic Momentum 

The Blackwell Encyclopaedia of Sociology describes the human condition experienced in cities as ‘the 

product of economic structure’ (Bairner, 2015, p. 500). Within the classic sociological literature, Tönnies 

presents social systems as a dichotomy between Gemeinschaft (‘communal society’) - characterised 

by emotional ties and defined by personal relationships -  and Gesellschaft (‘associated society’) -

characterised by economic or political efficiency, and defined by rational self-interest (Gemeinschaft 

and Gesellschaft | social theory, 2020). Cities are the physical manifestation of Tönnies’ ‘society’: the 

‘urban area is the locale where Kürwille-style [rational will] attitudes are both born and take root’  (Inglis, 

2009, p. 825). Tönnies societal ideal types – or simplified approximation of reality - are not without 

limitations (Brint, 2001, p. 3); however, these are a useful framework to think about the human 

processes – the population level ‘wills’ -  that shape the city.  

Tönnies argues that society stands in contrast to custom in its desire for progress: ‘It desires movement 

and quick movement: it must dissolve custom in order to develop a taste for the new and for imported 

goods. It figures on individual motives, especially on young people’s curiosity and love of finery…’ (1961, 

p. 134). The theoretical ideas of ‘community’ and ‘association’ are further developed as two states linked 
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in time where: ‘gemeinschaft represented the childhood of humanity and gesellschaft its maturity’ (Brint, 

2001, p. 2). This is mirrored in the historical development of urban housing.  

Since the industrial revolution, housing has gone from being a home to becoming a vehicle of wealth 

accumulation (Aalbers and Christophers, 2014, p. 464). Within anthropology, the idea of home has 

evolved from being conjoined to employment (e.g., craftspeople with having their living and working 

quarters under one roof) to being separated in modern times. Home ‘is the outcome of a cultural, 

societal, and historical development toward the progressive separation of two domains… accelerated 

in the nineteenth century as a response to industrialisation and subsequent urbanisation, but it was only 

completed in the twentieth century’ (Cieraad, 2018). More recently, the end of the twentieth century has 

seen the rise of deregulated mortgages since the 1980s and an increase in speculative real-estate 

values. This has driven the demand for housing to the extent that households now take out a 

disproportionate debt relative to their income, thus entangling tenure and class position (Hochstenbach 

and Arundel, 2020, p. 464). Moreover, since the mid-1970s in the UK, there has been a shift housing 

subsidies in from a supply to a demand side, which has led to a rise in land prices (Allen, 2017). Housing 

as a ‘money making machine was surreal’ in the seven years preceding the financial crisis, with an 

estimated rise of value for 18 million homes by £100 000 in that period (Green, 2017, p. 71). Although 

sharply expressed in the UK (notably London), this was part of a global trend of capital accumulation 

where mortgage contracts fed into financial speculation strategies in the urban realm, which in turn 

touched the practices of everyday life as families and communities invest vast personal income into 

property (Hochstenbach and Arundel, 2020). 

Rational human processes at the larger scale tend towards economically effective urbanism. For 

example, investment valuations of properties necessitate that these assets are qualified and quantified 

in a comparable way encouraging tendencies of homogenisation in the built form. Furthermore, the 

geographical concentration of assets provides an advantage for portfolio management by minimising 

the effort to gather information on the location and its context (Crosby and Henneberry, 2015, pp. 24–

25). Otherwise stated, investors and the intuitions these are bundled in may seek greater control over 

the built environment so that it better matches the standardised financial securities that these properties 

represent (Crosby and Henneberry, 2015, p. 1). Securitisation of property in this way ‘renders obsolete 

and irrelevant the built environment and socio‐spatial structures it creates, [as] capital continually 

mobilises new territories and spaces as sources of investment and profit’ (Gotham, 2009) –  as property 

in the built environment becomes worth more, there is more appetite for this type of capital. This is in 

contrast to London’s historically accumulated diversity within the built environment. The capital’s urban 

fabric is important because monotonous blocks – that usually result from great interventions at a single 

point in time - are not as resilient (Shane, 2013, p. 158). This eerily echoes Tönnies claim from half a 

century earlier that societal consumption ‘dissolves custom’. 

Through the lens of Marxist theory, commodities – defined as ‘a thing that by its properties satisfies 

human wants of some sort or another’ – have both a use-value and exchange value (alternative 

economic worth) (Marx, 2010, p. 27). In the context of a global city like San Francisco or London, a 

wealthy person and a poor person will both have a use-value for the city, such as a place to live, grow 

your community and identify with. However, tensions arise when: ‘the poorer you are, the more likely it 

is that places that provide you with use-value don’t offer an increased exchange value for anyone else’ 

(Moskowitz, 2017, p. 127).  
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2.5.2 Gentrification 

A type of human process that involves mobility and belongs to the Urban Demographic Metabolism is 

gentrification. This is a term coined by sociologist Ruth Glass in the mid-20th century to denote ‘the 

displacement of working-class residents from inner-city zones and the gradual influx of a new ‘gentry’ 

of well off professionals’ (Patch and Brenner, 2007, p. 1917). New-build urban residential developments 

in inhabited places (notably in post-recession periods) have been referred to as ‘third-wave 

gentrification’ because they involve ‘the embourgeoisement of a neighbourhood and the displacement 

of less wealthy residents’ (Davidson and Lees, 2005, pp. 1166–1167). The pressure point for 

gentrification is the competition of groups (with different advantages measured in resources or time) 

over a limited space. Moskowitz explains this tension using a neighbourhood conflict between tech 

workers and long-term residents in gentrifying San Francisco: ‘the kids believed that because they’d 

been in the community longer because this was their routine because they were on the field first, they 

had a right to play soccer there. The tech workers believed that because they’d purchased a ticket to 

the field, it was theirs’ (Moskowitz, 2017, p. 123).  

Gentrification as a concept is difficult (Smith, 2004). It relies on a definition of ‘middle class’ (Lees, Slater 

and Wyly, 2008), which is a complicated label that then varies over time (Edwards, 2006, p. 198; Smith 

and Holt, 2007, p. 158; Savage et al., 2013). Gentrification is difficult because it constitutes a discussion 

‘played for high theoretical and ideological stake’ (Hamnett, 1991, p. 174). It is a conflict between land 

value and the needs of those less well off. Gentrification can be seen as a ‘logical consequence’ when 

land is treated as an unlimited commodity: ‘in cities that function as growth machines … [these] would 

inevitably be used as ways to absorb capital—that in systems in which there is surplus money floating 

around (i.e., a society with rich people), cities become a mechanism, like luxury goods, to open the 

pockets of the rich’ (Moskowitz, 2017, p. 128). This is the case in London, which has seen continued 

growth in the professional and managerial classes - measured using the ONS Standard Occupational 

Classification - in preferentially accessible and inner London areas (Smith et al., 2020). A similar pattern 

follows beyond the city core into areas of distinctive (historic) architecture and accessibility, which ‘offer 

a diluted version of the metropolitan milieu gentrifiers seek in the inner city’ (Paccoud and Mace, 2018). 

Beyond London, Dutton (2003) argues that gentrification is not only the reserve of global cities but is 

also exported to second-tier cities. 

Gentrification and migration have been compared to Aesop's fable of the blind men describing an 

elephant (Hamnett, 1991; DeWind, 2020) for their additive rather than integrative research directions. 

Like Aesop’s elephant, London’s socio-spatial evolution is larger than any single research effort and 

thus has been and will continue to be described imperfectly. The scholarly body on gentrification is 

fraught with disagreement, but a unifying theme is the question of whether bringing in new residents (or 

commerce) outweighs its costs for ‘long time residents’ (Brown-Saracino, 2013, p. 4). Another persistent 

thread in the gentrification literature is displacement, most notably discussed and defined by Marcuse 

(1985) for New York in the 1980s, but since then revised as ‘a defining feature of gentrification’. 

Gentrification induced mobility can also be understood as ‘a process of un-homing that severs the links 

between residents and the communities to which they belong’ (Elliott-Cooper, Hubbard and Lees, 2020, 

p. 494).  

The home and ownership thereof have the value of ontological security - the ‘security of belonging… 

the confidence that most human beings have in the continuity of their self-identity and the constancy of 
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their social and material environments’ (Dupuis and Thorns, 1998, p. 27). Mallett (2004) provides a 

critical review of the concept of ‘home’ to conclude that it is a multifaceted one, where ‘at some points 

and places in a person’s life it may be pivotal, but at others, it may be largely irrelevant’ (p. 74). She 

also notes that for some, ‘the link between home and family is so strong that the terms are almost 

interchangeable’ (2004, p. 73).  

Within the UK political realm, socially mixed urban communities are assumed unconditionally good and 

unquestionably central to the planning discourse, especially to ‘dilute concentrations of poverty’ (Lees, 

2008, pp. 2452–2453). Where affluent groups are encouraged to mix with less affluent populations, 

most notably in plans for new developments, gentrification is a policy tool. This is problematic because 

it creates implicit social engineering that ‘destroys one kind of social capital to try and create another’ 

(Lees, 2008, p. 2461). Cooper et al. further point to cases such as ‘studentification’ (Smith, 2004), where 

it is not wealth but demography that leads to services such as schools, shops and other services that 

previously catered to long-term residents becoming rendered obsolete (2020, p. 497). This is an 

example of how the presence of higher-income households does not directly translate into benefits for 

the persons (often of lower incomes) already there (Marcuse, 1985, p. 229). In this way, displacement 

can manifest itself in migration, but also ‘local area changes so that existing residents no longer feel it 

is ‘their place’’ (Watt, 1996, p. 114) as observed in London’s 2012 Olympic redevelopment. However, 

the population growth of a prosperous demographic is not a concern on its own. Local institutions are 

at an advantage if their constituents have less reliance on and expectations of local services, so there 

is a case to be made for socially diverse areas. However, top-down mixing in a constrained area fails 

to alleviate social segregation and may exacerbate tensions because different groups may have 

different needs – all competing for the same place to live.  

Economic predictions of house prices conclude that income rises are followed by a rise in the demand 

for space: ‘When incomes rise, houses will need to be supplied at above the rate of (desired) household 

formation if house prices are to be kept rising at a rate below income growth’ (Barker and Hudson, 

2017). However, housing and labour market status are not perfectly related. Indeed it has been 

suggested that intergenerational footing, specifically parental homeownership is a larger factor in 

settling into homeownership in London (Lyons and Simister, 2000, p. 282). Social delineation in the 

current urban context might be better explained by ‘youthification’ rather than gentrification as young 

adults (aged 25-34) are attracted to cities for economic prospects and ‘lifestyle amenities’ (such as arts, 

culture, nightlife) and cluster high-density urban areas (Moos, 2016, pp. 2906–2907). This creates 

tension between older (both by age and time in residence) inhabitants of certain corners of London and 

new arrivals. For example, residents of Bermondsey note the new arrivals following new construction in 

the area: ‘the only reason they want to come here is because the city is on the door… they’re building 

flats… that’s not aimed at people round here. And yet again, it’s this communities thing, 1 and 2 bedroom 

apartments, that’s not family’ (Jensen and Gidley, 2016, p. 29). Gentrification can be summarised as a 

human process that is driven by a conflict of different groups over a shared spatial resource and 

manifested through mobility. It is a process that challenges locally established order, such as historically 

continuous community attachment and even local family formation.  

2.5.3 Communities  

The idea of community evokes imagery of ‘appealing’ social relationships: familiarity, concern, support 

and continuous loyalties, which go beyond ‘narrower aspects of rank and achievement’ (Brint, 2001, p. 
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2). The study of communities was prominent in the 1950-60s within British sociology (with a lull in 

research in the latter part of the century because social and economic change ‘were now clearly coming 

from outside ‘the community’’(Newby, 2008, p. 95)). In the 1980s, ‘the State’ was a leading theme; and 

a decade later, in the 1990s, the ‘effects and processes of globalisation’ (Newby, 2008) were at the 

forefront. Economic globalisation can be seen through two lenses: a Marxist one where industrial 

capitalist and their technology-driven (localised) production are a force on social structure; or a 

Tönniesian one where a (mobile) merchant class sculpt society with the attitudes and ideas (Inglis, 

2009, p. 827).  

The Blackwell Encyclopaedia of Sociology summarises the nature of the urban community studies as 

‘a range of case studies, comparisons, and local analyses that explore the local cultures, relationships, 

interactions and identities’  (Gafford, 2007, p. 5112). These case studies were traditionally carried out 

as ethnographic fieldwork, where the researcher would reside in situ and gain access to communities 

via a gatekeeper: ‘individuals who can assist researchers in navigating the community and gaining 

additional contact’ (Gafford, 2007, p. 5114). However, when examining a population at the scope and 

geographic reach of a city like London to include the lifeblood of its immediate commuter hinterlands - 

also over a temporal scale so as to consider the changes in the built - the gatekeeper can no longer be 

a single human.  

Alternative approaches to understanding communities and the multifaced experience of geography 

(also referred to as ‘geographies’ (Knox and Pinch, 2013, p. 3)) have been taken: ‘Today, if we want to 

understand from the inside how urban or rural communities work, and how they are changing, we are 

more likely to find an answer through a novel than a sociological study’ (Newby, 2008, p. 96). The arts 

are useful as a compass for understanding the direction of inequalities (Piketty and Goldhammer, 2014, 

p. 2) that are central to urban health, and journalism as a thermometer to gauge specific symptoms, but 

these can only be consolidated with the aid of a different kind of ‘gatekeeper’. Data, specifically large, 

geographically explicitly ones that proxy urban structures and human processes, are more promising 

‘insiders’ into the state of London’s health because of their potential to generalise over time and space.  

This is because ‘datafication’, as seen especially after the Second World War, is not reductionist but 

rather accepting of how information plays a role in the world from its production to wider use (Prince, 

2020, p. 1056). With this gatekeeper, studying the city’s communities can do what this line of inquiry 

does at its best, which is to ‘intersect private troubles with public issues’ (Newby, 2008, p. 96).   

Recently it has been argued that the same force ‘that drives the growth’ of cities and economies is also 

the very reason increasing more people are worse off in superstar cities (Florida, 2017). This is true for 

London, where the common narrative is that it is an exceptionally transient city (White, 2015, 2015, 

2017; Wisniewska, 2016; Banning-Lover, 2017; Knight Frank, 2019). Transience may be linked to 

specific social behaviours: in highly mobile environments, shallow ties may be more advantageous, 

whereas residentially stable environments favour deeper ties (Oishi and Kesebir, 2012, p. 1547). 

Furthermore, from an evolutionary psychology perspective, social obligations between people one is 

emotionally attached to – such as one’s kin – ‘is natural and rewarding, and does not require coercion’; 

on the other side, in ‘large societies’, these same social obligations ‘use some form of authority to 

enforce principles of behaviour’ (Grinde, 2002, p. 348). This means that as London becomes a more 

transient place, so too may its population-level behaviours alter expected social contracts. A social 

contract is ‘a consensual agreement through which, in return for the loss of some freedoms [for the 
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individual], there would be a legitimate regulation of collective life’ (Fieschi, 2018). Collective life in this 

way may be regulated over time – if peopled stay long enough. However, living in London may 

increasingly be an experience of trading-off social ties for individual freedoms for later generations due 

to rapid changes in population churn and living costs.  

2.5.3.1 Tensions in Time 

The single largest source of intergenerational inequality is housing (Green, 2017, p. 72). Within the UK, 

the value of homes has risen drastically over the decades after 1971 – with estimates of this rise lying 

at ‘50 fold in contemporary (not constant) prices’ between 1971 and 2003 (Thomas and Dorling, 2004, 

p. 4).

Real house prices, unlike real incomes, have grown faster in the UK than in any other OECD country 

over the past years (Hilber and Vermeulen, 2016, p. 359)– this means that different generational cohorts 

have had very different experiences with housing. The experience varies across generations as it was 

previously easier to get into ownership through government support, and in the meanwhile, housing 

land value has risen. The generational divide is further a profound one because intergenerational 

support for ownership amplifies differences within the next cohort (Hochstenbach and Arundel, 2020, 

pp. 446–447). As younger cohorts pay higher prices for housing, especially in the case where they do 

so unaided, so does their consumption capacity and lifestyle options decline even if they achieve 

incomes comparable to those of their parents (Green, 2017, p. 76). Housing wealth inequalities crucially 

overlap with socio‐economic, class and racial divides (Krivo and Kaufman, 2004; Dorling, 2014; Allegre 

and Timbeau, 2015). 

2.6 Health of the City 

Understanding the health of a city is both a spatial and social concern. This is a concern that is 

necessarily spatial because housing sits on land, and transience manifests itself in relocations from one 

place to another. The health of cities is inherently also a social concern – because it is people and 

populations that make communities. The World Health Organisation defines: 

 “A healthy city is one that is continually creating and improving those physical and social 

environments and expanding those community resources which enable people to 

mutually support each other in performing all the functions of life and developing to their 

maximum potential.” (WHO, 2020) 

This definition of a healthy city – one which enables people to develop ‘their maximum potential’ 

resonates with previous research on London, which identifies it as an ‘upward social class escalator’ 

(Fielding, 1992, p. 3; Stiles, 2017; Champion and Gordon, 2019). The escalator effect is measured by 

comparing ten-year transition rates through the National Statistics Socioeconomic Classification (NS-

SEC Classes), which is derived from occupational information. On this metric, London is a healthy city. 

However, less attention has been paid to the physical environment of the city, notably housing, and its 

ability to ‘enable people to mutually support each other in performing all the functions of life’ – or 

progress through the life course.  

London is by far the most economically productive place in the UK, and within Europe (measured in the 

gross domestic product), however as of the 2008 financial crisis, labour productivity (measured gross 

value added / gross domestic product) growth has stalled, and median employee earnings declined 



(Rocks, 2019, p. 4). A separate report by the GLA concludes that people are a key lever for productivity 

for London: ‘preserving the ability to attract talent from all over the world is likely to remain a key driver 

of productivity’ (Wood and Pittini, 2019, p. 10). 

Although London provides ample professional progression routes, it is becoming less of a place for 

people to put down roots (White, 2015, 2015, 2017; Wisniewska, 2016; Banning-Lover, 2017; Knight 

Frank, 2019). There is mounting evidence to support this claim – specifically in terms of migration, as 

there is a trend of more people moving out than moving in for most boroughs (Trust For London, 2020). 

This is true for all age groups, with the exception of the young and economically active in the 20 – 29 

age bands (Wisniewska, 2016; Knight Frank, 2019). London as an ‘escalator region’ (Fielding, 1992) 

means it is a place where individuals move to for professional accomplishment but not a place to stay. 

Within this context, the health of the city can be framed through the lens of behavioural geography – a 

quantitative thread of geography pioneered in the 1970s which focuses on the ‘individual's relationship 

with the environment …. though the perception may be drastically different from the objective reality’ 

(Sullivan, 2009). Through this lens, the WHO definition of a ‘healthy’ city is one that is locally perceived 

as able to ‘enable people to mutually support each other in performing all the functions of life and 

developing to their maximum potential’. This lens allows for people specific to a place – such as 

Londoners to London – to be its entelechy and therefore be the barometer for judging its health. The 

corollary of this idea is that if a place is supportive and ‘healthy', then people will have an incentive to 

remain there as opposed to moving.  

2.6.1 Transience and Stability 

From the mid-2000s, the New Mobilities Paradigm within the social sciences (Sheller and Urry, 2006) 

ushered in the idea that movement is 'constitutive of human societies and what it means to be 

human' (Rogers, Castree and Kitchin, 2013). Amidst globalisation trends, the tempting 

expectation is that mobility should increase over time. However, the reverse has been observed in 

developed countries to varying degrees, including England and Wales (Cooke, 2011; Champion, 

Cooke and Shuttleworth, 2017). This observation is consistent with the mobilities paradigm, as 

Sheller and Urry (2016, p. 210) argue that mobilities and ‘moorings’ are, in fact, concomitant: the 

perceived dualism of population transience and stability are, in fact, complementary.  

Population transience and stability have an impact on cities, but the nature of this relationship is non-

trivial. For instance, there is no agreed definition of transience because this can be measured in 

different ways based on data availability (Jiang, Pacheco and Dasgupta, 2019). The effects of 

migration create a ‘melee of contestation’ because of the dearth of ‘effectively refuted or 

reaffirmed’ scholarship to unpack the spatial effects thereof (Smith, 2019, p. 729). Despite the 

difficulty in putting a number on mobility, there are two broad arguments for what its flip-side - 

residential stability - could mean for a place.  

Residential stability is considered positive because there is an incentive and commitment to invest in 

the immediate environment or community (Bailey, Kearns and Livingston, 2012; Social capital across 

the UK, 2016). By extension, instability could indicate an undesirable characteristic of a place. Even 

within the context of neighbourhood disadvantage in the UK, findings suggest that residential areas with 

low turnover are more likely to both receive and donate more support compared to their peers in areas 

with low stability (Schieman, 2005, pp. 1045–1048).  Within social theory framed by a Marxist model of 
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capitalist production – it is argued that migration, notably rural-urban migration, plays an economic role 

of a bargaining chip that ‘may undermine customary labour relations [between owners and waged 

labour]’ (Standing, 1981, p. 195). When the waged labour does not have their end of the deal, namely 

‘the right to protection against acts of violence and against the threat of economic insecurity’ (Standing, 

1981, p. 193) – they can rebel, migrate or do both. More recently, authors from the Urban Institute think-

tank narrow down residential instability as ‘a symptom of housing insecurity’ (Theodos, McTarnaghan 

and Coulton, 2018, p. 3). Being rooted – an individual or household behaviour - can be spatially 

translated to residential stability – a characteristic of place. ‘Rootedness’ is an idea from sociology that 

describes the individual or group's relation to a place. This relation can be summarised as: ‘fixed, stable, 

steady, and connected, [rootedness] suggests feeling grounded in tradition and support of the 

community; however, rootedness as stationary and immovable, also implies a reactive isolation from 

anything beyond that intimate world’ (Smallacombe, 2002, p. 310).  

At the other extreme, high stability or else immobility can ‘hinder efforts and opportunities for young 

people to respond to demands of changing economic and social life’ (Smallacombe, 2002, p. 10). Thus, 

stability can render people ‘stuck’ in deprived areas (Clark, 2010; Schleicher, 2017). Cities also have a 

competitive advantage when attracting a usually migrant demographic – younger, working-age 

individuals who are economically productive and less dependent on public service provision, such as 

healthcare (Airey and Booth-Smith, 2017, p. 14).  

Stability and transience are elusive concepts because they exist in time such that stability for a group – 

that ages over time – might necessitate ‘instability’ or changes to places from one-time point to the next. 

Otherwise stated, the population-level stability of a place differs from population stability. The stability 

of a place is characterised by similar individuals being replaced by the next generation of that specific 

demographic ‘type’. Population stability is when the same people remain at the same address. Over 

time, this residential commitment to place is significant for community attachment (Kasarda and 

Janowitz, 1974, p. 338; Sampson, 1988, p. 768). Thus, transience and its opposite – stability are 

interesting because they capture the divisive tension between the benefits of new opportunities and the 

comforts of familiarity.  

2.6.2 Metabolic Failure 

Within the metabolism paradigm, a mismatch case is when economic productivity yields attractive 

benefits (which is why London is a desirable global city); however, it also generates substantial 

individual costs (such as ontological security and prospects for progression through the life course). An 

evolutionary mismatch is the ‘adaptive lag that occurs if the environment that existed when a mechanism 

evolved changes more rapidly than the time needed for the mechanism to adapt to the change’ (Li, van 

Vugt and Colarelli, 2018, p. 38). Within ecology, Life History Theory is the study of how organisms 

optimise for survival and reproduction within their lifespan given specific environmental challenges 

(Fabian and Burch, 2012) and ‘the problems of limited time and energy’ (Sng and Ackerman, 2020, p. 

38). This theory suggests that resources need to be distributed across three consecutive stages: the 

somatic effort (individual development), mating effort and parental effort (Kenrick, 2017, p. 520).  

 



 

22 
 

‘High-rent blight’ is when rising property values begin to damage the local economy and wealth creation 

due to rent spikes (Wu, 2015). The equivalent can happen to residential spaces when households must 

choose between security and forming in the first place. Housing arrangements, therefore, are essential 

as ‘households can only form if there is a household space available for them to move into, and they 

can afford to do so’ (Barker and Hudson, 2017). More formally, the Tiebout model suggests people will 

sort themselves into optimum communities based on their needs (John, Dowding and Biggs, 1995). 

This is the equivalent of a social ‘invisible hand’ that would regulate the Urban Demographic Metabolism. 

However, a critique of the Tiebout theory is incomplete information. Notably, even if complete, 

unambiguous information was available, agents have a limited amount of time in a day; therefore, 

exploring options comes at the cost of getting on with their lives. Thus, migration itself has a cost. 

Evidence from simulation work suggests that skills increase with mobility and density (Grove, 2016). 

Though labour flexibility is increasingly important for the competitive position of firms, this same 

instability ‘results in insecurity, declining wages, and deteriorating working conditions for a large portion 

of the workforce’ (Benner, 2009, p. 66). In the wake of such a problem, individuals are said to adopt the 

‘exit option’ strategy (Knox and Pinch, 2013, p. 323). This strategy can result in personal tragedy when 

changes in the urban environment occur over timescales where populations struggle to adapt to 

community disruption and ontological insecurity. 

To gain and maintain the confidence of the free markets for services, it has been argued that ‘British 

governments have made enormous sacrifices …[creating] a more malleable workforce better adapted 

to the extraction of shareholder value’ (Umney, 2018, p. 171). Where cities need to borrow heavily to 

cover budgets for infrastructure, education, pensions and other services – as was the case in New 

Orleans in the 2000s and Detroit in the 2010s – these become ‘beholden to ratings agencies such as 

Standard & Poor’s, which determine whether a city is financially healthy enough to take out loans or too 

risky an investment’ (Moskowitz, 2017, p. 125). The financialisation of services in this way means 

reliance on the free market, which may favour a more ‘malleable’ workforce - one that is both footloose 

and precarious. As macro pressures can manifest themselves acutely at the microlevel, it is individuals 

that enact a punctual ‘mosaic of growth and decline’ (Champion, 2000, p. 159). Therefore, the individual 

level process, notably with respect to migration, is the important canary in the cage for understanding 

the Urban Demographic Metabolism. 

2.7 Summary 

London's Demographic Metabolism describes how urban structures and human processes in the capital 

are interlinked by operationalising this complex relationship through migration. This chapter presented 

a narrative guide illustrating metabolic processes at the macro scale within London. It provided the 

contextual background and motivating ideas that frame this project. The next chapter will see how 

migration is operationalised by examining mobility triggers at the individual level and their relation to 

housing more closely. 
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3 Mapping Migration and Mobility 

3.1 Introduction 

The purpose of the narrative literature review in this chapter, combined with a systematised approach 

(Annex A), is to present a critical assessment of relevant literature for understanding the Urban 

Demographic Metabolism through migration. It contributes to the thesis by providing the conceptual 

background of key terms and ideas which frames the subsequent chapters. 

3.2 History of Migration Scholarship 

The work of Ravenstein (1889) is considered one of the seminal pieces of research and the beginning 

of the field of migration (Levy, Pisarevskaya and Scholten, 2020, p. 2; Pisarevskaya et al., 2020, p. 

457). Little over a century later, interest in the thematic has increased. There has been a growth in the 

number of journals and degrees on the subject (King, 2020, p. 4) and as well as international research 

networks (Levy, Pisarevskaya and Scholten, 2020, p. 20).  The volume of publications and specialised 

outlets for these has been ‘an exponential growth’ since the mid-1990s (Pisarevskaya et al., 2020, p. 

477). Intergovernmental interest and knowledge exchange on migration was only consolidated in 1951 

with the establishment of what is today known as the International Organization for Migration or IOM 

UN Migration (IOM, 2014). One decade later, the first academic journal dedicated to the subject – 

Migration, now known as International Migration – published its first issue (Daly, 1961).  

By the late 1970s, migration studies spanned three main disciplines: demography, economics and 

sociology, with the binding agent of this thematic being the US census data source (Levy, Pisarevskaya 

and Scholten, 2020, p. 15). Internal migration studies of the last century, notably from the 1970 to-90s 

emerged from ethnic and racial studies of sociology (Levy, Pisarevskaya and Scholten, 2020, p. 21), 

retaining an adoptive (‘stepchild’) relationship with demography (van Dalen, 2018). During this period, 

between hundreds of case studies, Zelinsky (1971) proposed his mobility transition model – the spatial 

equivalent of the demographic transition.   

Since the turn of the century, there has been more interest in interdisciplinary work emphasising open-

ended and ‘relational’ approaches to individual and group-specific (micro) case studies (Findlay et al., 

2015, p. 391). Migration studies have become increasingly framed as individual ‘mobilities’. The 

prominence of Black migration from the 1980s from North American research (Pisarevskaya et al., 2020, 

p. 472) and mainly based on US census data (Levy, Pisarevskaya and Scholten, 2020, pp. 16; Fig.8) – 

gives way to a paradigm shift towards transnationalism by the 1990s. 

The dominant ‘cultural turn’ from the mid-1990s shifted migration studies from quantitative demographic 

methodologies toward ‘more nuanced qualitative studies of migration’ (Levy, Pisarevskaya and 

Scholten, 2020, p. 6). These include closer examinations of ethnic communities (as case studies), 

diasporas and transnational mobility (King, 2011, p. 135). Migration research of the late 1990s was 

characterised by internationalisation and conceptual fragmentation of the growing field (Portes, 1997, 

p. 810; Pisarevskaya et al., 2020, p. 478). It is perhaps out of this need that new journals embracing the 

diversity of scholarly themes we established in this period: Migration Studies in 1998 and Population, 

Space and Place in 1999 (van Dalen, 2018).  
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By the mid-2000s, discipline-specific views of why people move based on the census (macro) data gave 

away to newer trends. These captured the individual experience of migration, such that by 2006 this 

line of inquiry became formalised in a new migration journal – Mobilities (Hannam, Sheller and Urry, 

2006, p. 2). The mobilities perspective places migration beyond displacement in terms of distance for 

the individual or group to stretch into the social, cultural, and pragmatic changes experienced by movers. 

The framing of the phenomena evolved from a quantitative one to a qualitative one towards the turn of 

the century, with cross-sectional analyses of migration shifting towards longitudinal studies of migrant 

lives by the early 2010s (Findlay et al., 2015, p. 391). However, examining citation networks of migration 

scholarship, Levy et al. (2020, p. 22) note that since the mid-2000s, there has again been a disconnect 

of the publications measured by stagnation in citation links. As of the late 1990s, fragmentation has 

plagued migration research, possibly because it is so easily embedded in different disciplines (Carling, 

2015).   

More recently yet, since the mid-2010s, there seems to be a natural return to the quantitative origins of 

the field as a result of broader data developments and computing. Where cross-sectional studies 

reached a saturation point with enquiries into the US and UK statistical products by the 90s, the 

migration literature now references other sources, including 30 statistical offices in the period between 

2015-2018 (Levy, Pisarevskaya and Scholten, 2020, p. 22). These include national institutions and 

international organisations such as the OECD, Eurostat, UN, and their affiliates. It is argued that the 

migration studies of today have grown out of distinct fields into an interdisciplinary endeavour in their 

own right (King, 2015, p. 2370; Levy, Pisarevskaya and Scholten, 2020, p. 23; Pisarevskaya et al., 2020, 

p. 478). 

3.2.1 Scales of Analysis 

Faist (2000) argues that migration can be studied on three levels: macro (populations), micro 

(individuals) and meso (groups or cohorts) scales. These are illustrated in Figure 3.1. The question of 

scale is tightly related to the type of insight migration can aspire to and the methodologies that can be 

used to extract these.  The different ways of framing migration in distance, scale, and time reflect the 

complexity of this phenomenon. Macro and micro scales are straightforward to define. Macro refers to 

‘top-down’ approaches that focus on the population effects of larger events, such as policy or market 

forces. Micro refers to ‘bottom-up approaches that are interested in the individual’s reasons or 

experience of moving (Brettell and Hollifield, 2015, p. 2).  The third scale, ‘meso’, addresses a middle 

level of analysis that uses groups as a unit.  

 

Figure 3.1 Scales of Analysis 
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3.2.2 Genre Knowledge 

Migration is an interdisciplinary phenomenon that can be framed in different ways. Different disciplines 

have their way of using language – this is studied in linguistics and referred to as genre knowledge, or 

‘intellectual scaffolds on which community-based knowledge is constructed…knowledge that 

professionals need in order to communicate in disciplinary communities’ (Berkenkotter and Huckin, 

2016, pp. 24–25). Migration exists as a topic under multiple academic disciplines, as shown in Table 

3-1, adapted from comparative summaries of disciplinary approaches to migration from the edited 

volume by Brettell and Hollifield (2015, p. 4/24). Table 3-1 highlights key fields such as geography, 

economy, history, and sociology to show how each area is relevant to understanding the Demographic 

Metabolism in the research agenda of this thesis.  

Therefore, the language used by migration researchers to communicate across disciplinary 

communities is a point worth raising. This is because genre knowledge is also ‘an individual’s repertoire 

of situationally appropriate responses to recurrent situations’ (Berkenkotter and Huckin, 2016, p. ix). 

Professional knowledge in this way is both an enabling factor for building on previous work and 

connecting with colleagues. However, it is also a limiting factor as any ‘appropriate response’ in one 

case study – bound in time and space by its empirical context - might not generalise to another.  

 

Table 3-1 Migration Across Disciplines 
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3.2.3 Geography in Migration 

An important epistemic community within migration are geographers. Epistemic communities are groups 

of researchers that work on a ‘given subset of concepts’ (Roth and Bourgine, 2005, p. 108). Where 

epistemic communities congregate, these form ‘discursive spaces’ (Levy, Pisarevskaya and Scholten, 

2020, p. 16)  in which authors rely on similar genre knowledge to position themselves conceptually. The 

role and purpose of this epistemic paper trace is an interesting thematic. One perspective on this role 

is that scientists want recognition for their original contributions (Merton’s hypothesis after Cozzen 1981 

p.3). Another is that it is not the appreciation but ascription to a broader system of academic socialising 

(Kaplan’s hypothesis after Cozzen 1981 p.2). In this line of thought, referencing could serve as a means 

of persuasion such that association with another source can situate the current work in previous 

evidence. Referencing, therefore, is a symbolic act of embedding meaning (Cozzens, 1981, pp. 4–5). 

All approaches, however, converge to the result: citations create tangible links between scholarly output 

in any field, including migration. This tangible link can serve the purpose of quantifying the reach of a 

field before untangling its constituent reoccurring themes.  

The role of geography in the field is arguably ‘under-valued’ because research efforts have not been 

consolidated but rather dispersed across many subfields (King, 2020, pp. 1–7). Therefore, geography 

within migration studies has played an essential role in binding different epistemic communities: 

‘geographers have been perceived by our [migration] experts as the lynchpin for interdisciplinary 

developments’ (Levy, Pisarevskaya and Scholten, 2020, p. 19). 

However, as a lynchpin, the developments of geography within migration have been hallmarked as ‘a 

descriptive discipline of facts, figures and regional monographs’ - lacking ‘a critical edge’ (King, 2020, 

p. 6). This is expected when research is empirically data-constrained: the scholarship on internal 

migration has a geographical bias toward the Global North with a dearth of developments from Africa 

or Latin America (Carling, 2015). More specifically, migration scholarship is dominated by case studies 

of the US, British and Chinese contexts that frame the process in macro-economic terms related to 

urban growth, (un)employment and earnings (Nestorowicz and Anacka, 2018, p. 293). Economic 

geography - itself a niche within the field of economics - is also marked by a ‘just do it ethos’ with 

‘theoretical, methodological and even substantive ‘turns’ are announced with what seems to be 

increasing frequency’ (Foster et al., 2007, p. 1). This fickleness of the field suggests an uncoordinated 

and splintered approach to the spatial study of migration.  

Examining publication data in the ‘Geography and Environmental Studies’ from the Research 

Assessment Exercise (RAE) of 2008 (N= 4 590 written outputs), the authors reach the same conclusion. 

They note that ‘both physical and human geographers are promiscuous in their choice of journals’ 

(Richards et al., 2009, p. 234). The epistemic community of geographers (with the genre knowledge 

and skills to engage with the problem of the built environment) have consistently focused their efforts 

on bridging larger disciplines, although the role of housing – necessarily a spatial concern - might have 

fallen between the cracks. Modern migration studies have grown out of distinct fields into an 

interdisciplinary endeavour (Levy et al., 2020, p. 23). Thus, it is helpful to understand these 

developments to understand migration concerning the built environment.  
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3.3 Defining Migration 

Migration is difficult to define and relies on thresholds of distance and time (King, 2020, p. 1). In the 

general case, it can be defined as a spatial process broadly described as the movement of an individual 

or household from one place of usual residence (an origin) to another place (a destination). ‘Usual 

residence’ refers to having a ‘place to live where he or she normally spends the daily period of rest’ 

(United Nations, 1998, p. 10). 

3.3.1 International Migration 

Although international migration is what propelled migration studies, internal migration is much more 

common globally and, as such, ‘numerically more important’ (King, 2020, p. 3).  Also, despite a large 

gap between the two approaches - both in vocabulary and inter-citation - internal and international 

migration are both viable strategies that can be substituted at the individual level (King, 2011, p. 137). 

Internal migration - as the smaller epistemic community (Nestorowicz and Anacka, 2018, p. 293) - can 

be informed by theoretical and empirical approaches from the former. It is, however, clear that 

international and internal migration are two distinct endeavours. As housing is bound to national 

jurisdiction, the epistemic community of greater importance for understanding London’s Urban 

Demographic Metabolism is the smaller body of literature on internal migration.  

Migration is a mature branch of its own within the social sciences; however, there is a ‘gap’ between its 

international and internal scope (King, 2020, p. 4). This gap has historically manifested itself as ‘different 

literatures, concepts, methods and policy agendas’ (King and Skeldon, 2010, p. 1619; Nestorowicz and 

Anacka, 2018, p. 284). The epistemic communities of international and internal migration scholars 

diverge in terms of terminologies and keyword vocabularies (Korgelli, 1994, p. 152; Nestorowicz and 

Anacka, 2018, p. 294). The migration dyad exists for ‘good reasons’ because of the issue and scope of 

data sources at the core of empirical studies (Nestorowicz and Anacka, 2018, p. 285). International 

migration is beyond the scope of this thesis for reasons outlined in section 4.2 on the availability and 

reliability of migration data products. 

3.3.2 Internal Migration 

The English-speaking research in migration can be split into two leading schools: the UK, which refers 

to ‘internal migration’, and the US, which refers to ‘national migration’. In the British literature on the 

subject, “internal migration refers to people changing address within the UK” (Champion, 2005a, p. 92). 

However, it has been noted that this neat definition is sometimes deceiving because, in reality, the areas 

examined for internal migration are often at the mercy of the dataset at hand (Boyle, 2009; Dennett, 

2010). Despite this limitation, most sovereign states have some distinct regions or territories for 

administrative purposes. In England and Wales, the modern version of these is, in descending order 

based on size: Regions, Local Authorities Districts (LADs) and smaller Census geographies (e.g., 

MSOAs, LSOAs and OAs). 

 The scales of national or internal migration loosely differ in the literature and can be divided into three 

types where each can be a subset of the previous: residential mobility, regional migration, and internal 

migration. The idea of sets is useful to keep in mind because it shows that changes in the superset 

necessarily imply changes in the subsets (ex., National migration implies regional change, residential 

mobility and all individual-level changes associated with that magnitude of move).  
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3.3.3 Residential Mobility 

These show that both ‘internal migration’ (IM) and ‘residential mobility’ (RM) are narrow terms under 

‘population migration’. Interestingly, the RM as a keyword combination has a niche belonging as a sub-

term within the scholarship on internal migration. However, it also exists as a prominent theme directly 

under the broader scholarship on ‘life histories’, suggesting that RM congregates epistemic communities 

that add a longitudinal nuance to migration studies. Another point to note in Figure 10.4 is that RM is 

the gate-keeper node to terms relating to housing. It is related to ‘housing needs’, ‘relocation expenses’, 

and used for ‘moving house’ and ‘housing history’. RM also carries a demography tint – due to the fact 

that people age over time -  with the narrow niche concerned with youth mobility and ‘leaving home’.  

So far, migration can be said to be a ‘space-time phenomenon defined by thresholds of distance and 

time’ (King, 2011, p. 136). The most common temporal threshold of migration is one year. (King, 2020, 

p. 2). However, it can be argued that there is no consistent ‘cut-off’ distance between regional and 

residential mobility (Dennett, 2010, p. 9). This is the case because migration is a complex phenomenon 

with many implications. 

 

 

Figure 3.2 Graph of ‘Residential Mobility’ as a keyword in the Hasset Thesaurus.  

Note: Distances are shortened to fit elements on the page.  

Residential mobility is commonly understood as migration at a smaller scale (Cadwallader, 1992; Boyle, 

2009; Dennett, 2010). Studying the US context, Cadwallader (1992) claims that national migration is 

traditionally divided between regional and residential mobility: “As in most overviews of the migration 

literature, a distinction is made here between interregional migration and migration within cities, or 
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residential mobility” (p. 4). Within the UK, Coulter et al. (2016) make a similar distinction focusing on 

“long-distance internal migration and short-distance residential mobility” (p. 355). 

3.3.4 Mobility as a Continuum 

So far, the literature suggests that residential mobility is the most granular type of internal migration. It 

has also been shown that residential mobility implies movement at a short distance, with little change 

to administrative, broad cultural and/or socio-economic context. As a subcategory of migration, it inherits 

many concepts relevant to migration studies, including approaches, incentives, and results. This section 

will look at elements that are important from the bottom-up perspective of the migrant. It will first outline 

a framework for locating social, cultural, and legal change for the migrant. Second, it will elaborate on 

three core elements of the micro: results of migration, incentives or triggers to move, and housing as a 

constraint to mobility. 

Since the later part of the 1990s, a paradigm shift, or ‘cultural turn’, has occurred in migration studies, 

which called for ‘a biographical approach to studying migrants’ (King, 2011, p. 142). This emphasis on 

the culture of migration means greater interest in the social dimension. In light of this, and, speaking of 

the British context, Clark and Huang (2003) distinguish between regional and residential mobility by 

distance and disruption to routine: ‘Residential moves are in general short-distance moves which do not 

disrupt general patterns of living, and are, with few exceptions, within a specific labour and housing 

market. Unlike interregional moves which are often prompted by a change in job’ ( p. 323). 

Some examples of the changes induced by migration for the individual are summarised in Figure 3.3. It 

shows the effects of migration as a continuum, which starts with a generic mobility trigger on the left 

(reasons to move will be discussed in the next section). Keeping in mind that migration is defined as a 

change in place of ‘usual residence’, where one ‘spends the daily rest period of rest’ (United Nations, 

1998, p. 10),  the next consideration on the continuum is household comfort. Each of the following 

stages on the continuum comes closer to a sense of ontological security – or settling down – after the 

actual physical displacement and associated changes this incurs. These include change and adjustment 

of home service providers or domestic routines. If one moves even further from their previous dwelling, 

either in pure distance or relative distance to regularly visit locations, this will further incur a change that 

would affect daily routine. Examples of this are primary activities such as travel to work, grocery, or 

daycare patterns. 

 

Figure 3.3  Continuum showing changes associated with migration for the individual 

An even further displacement would suggest an alteration in secondary activities – needs that are not 

strictly part of the daily routine but rather take place weekly or monthly. These include sports, hobbies, 

and hospital check-ups. Further down the continuum, migration can mean change in socioeconomic 

context, especially regarding work and housing markets. It has been suggested that relocation may lead 

to a change of jobs even if it occurs at a restricted distance (Clark and Huang, 2003, p. 232). Therefore, 
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the socioeconomic context here refers to the common opportunities and pressures embedded in a 

location that might arise because of geographic layout or legal framework that either promote or demote 

socioeconomic factors. 

The next stage on the continuum considers the ubiquitous nature of social media as an opportunity to 

create shared experiences. Changes in the personal network are placed on the far-right end of the 

spectrum based on the assumption that all the other stages will accumulate and eventually weigh down 

the value of shared experiences. The argument advanced is that even if shared experiences are 

abundant, social ties will weaken when they become too far disjointed from day-to-day activities. It also 

assumes that change in socioeconomic context will encourage new acquaintances with more similar 

concerns and potential values. The final cognitive measure of migration implies a change in status - a 

change of identity because of the move. This stage is dependent on the integration efforts of the 

receiving destination. 

The above continuum is intentionally broad and compromises shortcomings for certain specific cases. 

For example, the above-described periodic routines could take place not in the residential vicinity but 

rather around the work area. In addition, a change in status does not always need to occur, even in 

international cases where immigration agreements have facilitated mobility. Nonetheless, this 

continuum shows an alternative measure of migration based on change and cognitive distance for the 

migrant. It is also consistent with studies from psychology that propose that different stages of migration 

are associated with diverse mental states (Rack, 1982; Bhugra and Jones, 2001). Finally, the above 

continuum provides an outline that emphasises the efforts of migration and incorporates the idea that 

moving has an individual-level cost through a change of routine and opportunities. 

3.4 Push & Pull Factors  

The previous sections situated residential mobility and structured its effects on the individual in a general 

manner. This section will scope the literature on why moves happen in the first place by presenting 

empirical work on different triggers. To conclude, a stance will be taken on the limitation and 

opportunities of known push-and-pull factors for baselining residential mobility.  

Although different ways of quantifying migration exist, these will be discussed in another section. For 

the purpose of this discussion, the propensity to migrate will be introduced as the key measure for 

evaluating the incentive to move. This can be understood as the likelihood of an individual relocating 

and is calculated as the percentage of migrants within a specific group or time frame known to have 

changed their residence. Studies on migration propensity have shown that different age groups are 

consistently more mobile than others. With the 16-29 range group – the ages associated with the 

somatic stage of personal development due to education and first employment are - consistently most 

mobile (Dennett (2009), for the UK context; Champion et al. (1998) and Rogers and Castro (1981), for 

the US). Specific trends have been observed that suggest peak mobility occurs between the ages of 

15-25 or more generally during the formative education or early career stages, with slightly higher rates 

for females in comparison to males (Champion, 1987, 2005b). The distinctive left-skewed curve in age-

based migration schedules shows a high propensity to move for the somatic stage. This is presented in 

Figure 3.4 - once based on data from the 1990s and then based on data from a decade later to show 

the consistency of the pattern. 
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Figure 3.4 Migration Schedules of different parts of the UK in 2001 (left) and 1990-1 (right) 

3.4.1 Framing Residential Mobility 

To understand residential mobility at the individual level, it is useful to take an abstract view and focus 

on the essence of how to understand the multi-dimensional phenomena of residential mobility at the 

individual level.  Lee (1966, p. 50) uses a rational choice and exchange perspective to situate the 

decision to move. This provides the classic way of thinking about the decision to move as a function of 

four factors at the individual level: 

• Factors associated with the area of origin

• Factors associated with the area of destination

• Intervening obstacles

• Personal factors

Left: Migration in 2001 from Champion (2005, p. 94). Right: Migration in 1991 from Champion et al. (1998, p. 65).

Migration schedules based on age are informative and have persisted in their distribution for many 

contexts, both temporal and geographical (Boyle, Halfacree and Robinson, 1998, p. 111/112). 

Nonetheless, it must be noted that ‘age is a surrogate indicator of a co-varying set of conditions which 

has been termed the life cycle (now largely superseded), the life course (the most general concept) or 

the life career (a combination of family, work and other activity careers)’ (Champion et al., 1998, p. 

66). Individuals do not move because they reach a certain age, but rather the age is a proxy for life 

changes that would trigger a move.  

Indeed, the ‘co-varying sets of conditions of all the above are constrained by age but are not a direct 

result of it. For the very least, although health declines with time, this needs not to be detrimental to 

the career path. Although age influences fertility, it is not a single concern that affects choices in 

family formation. Despite the mentioned scenarios, a strong argument can be advanced in which age 

acts as a catalyst or hindrance to life circumstance because there exist specific legislation that 

specifies the conditions of entry into and exit of compulsory schooling, marriage agreements, 

employment and pension (Warnes, 1992, p. 178). Consider the following frameworks in the UK: 

compulsory schooling age (5 to 18), marriageable age (16), age at which one can contract (more 

generally the age of majority or license at 18) or looser frameworks such as preferential driving or 

mortgage ages (25). Simply stated, although age itself is not a reason to move, age is a good proxy 

for migration triggers because of legal and societal frameworks at specific points in time. 
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Lee's framework is of little use unless concrete triggers and incentive events are identified and assessed 

for their subjective importance, given the life history framework mentioned previously assumes all 

individuals operate with limited time and energy. This is because the above-mentioned factors are 

always relative to the individual and can further be split into positive and negative ones (also referred to 

as ‘intervening obstacles’) to groups. The following section will present previous studies on migration 

push and pull factors. From this, a discussion of relevant migrant groups will be presented. 

3.4.1.1 Employment and Education 

It has been shown that in the UK, employment is the strongest condition for migration across a long 

distance and on a national scale (Fielding, 1992; Champion, 2005b). Traditional models of migration 

focus on occupation factors, specifically ‘workers’ desires to find employment and to maximise wages’ 

(Flowerdew and Al‐Hamad, 2004, p. 341). Similarly, if the experience of migration is seen as an 

investment in one’s own human capital, then the younger the migrant, the more return they will reap 

from the inconvenience of relocation and adaptation (Sjaastad, 1962). These ideas relating to 

employment support the right-skewed curve that shows increased mobility in the early stages of the 

career. In addition, internal migration in the UK has increased due to an eight-fold increase in university 

students since 1960, the majority of whom do not attend their local institutions (Champion and Gordon, 

2019, p. 3). 

3.4.1.2 Households and Life Stage 

Beyond employment, when evaluating the main reasons for migration for both internal and urban 

mobility, the intervening factors of mobility can be either obstacles or opportunities, given an individual’s 

life stage. Bailey and Livingston (2007, p. 3), based on Warnes (1992), identify seven key life stages for 

mobility: 

(1) Leaving school for employment or higher education

(2) Moving in with a partner

(3) Having a first or subsequent children

(4) Children leaving home

(5) Separation or divorce

(6) Retirement

(7) Loss of ability to live independently (mainly at a later age)

The aforementioned list suggests that one’s family circumstance is equally, if not as important as 

employment, for residential choice as it constitutes four of seven key events identified. The family cycle 

is an important pillar to the life cycle and life course approaches to migration. In his pioneering research 

on family’s residential mobility (Rossi, 1955, p. 178), he defines the family cycle as a ‘process of growth 

and decline’. This definition is instructive for conceptualising the household unit as a dynamic entity in 

relation to its constituent members.  

Household units have changing needs, which can lead to the decision to migrate when the immediate 

environment fails to support these. Previous studies have shown that residential mobility is tightly linked 

to family circumstances (Rossi, 1955, p. 178; Flowerdew and Al‐Hamad, 2004, p. 342; Champion, 
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2005b, p. 95; Bailey and Livingston, 2007, p. 15). For example, based mainly on the 2001 ONS Census 

data, Champion (2005b, pp. 94–95)  claims that cohabiting couples without children had the highest 

propensity to migrate (30.5% moved in the previous year), followed by single, never-married people 

(16.4%).  

Another example of how residential mobility varies by the household unit is the migration patterns of 

single parents. Lone mothers at the turn of the century in the UK have been shown to relocate at 

relatively small distances (79.1% moved less than 10km). In comparison, married couples without 

children (possibly empty-nesters) were the longest distance movers (22.6% moving at least 50km), with 

single individuals being close behind (Champion, 2005b, p. 94:95). More notoriously, research in the 

late 1980s on migrations streams away from metropolitan regions in England and Wales showed that 

those who were leaving urban areas were predominantly better-off families with children or couples 

between 25-44 (Champion, 2005b, p. 58). Where it is difficult to understand the movement of individual 

families, splitting these by household type can yield more insight.   

3.4.2 Personal Factors 

3.4.2.1 Age 

Overall, the literature on migration suggests that patterns of mobility may vary predictably in relation to 

family status, which in turn is related to age. For example, couples in the age range of 25-44 are 

particularly interesting because these years coincide with the most common childbearing years, 25-34, 

as shown by the yellow line in Figure 3.4. Although peak mobility and childbearing years coincide, there 

are generally two theories on why this is the case. The first theory claims that couples who have children 

make adjustment moves because they need more space. Clark and Huang, based on the British 

Household Survey 1991-99, cautiously endorse this idea and refer to the ‘the triggering effect of birth’ 

(Clark and Huang, 2003, p. 335). The second theory would argue that couples move to have children. 

Otherwise stated, households have children when they have secured suitable housing. Indeed, albeit 

in the context of Finland, Kulu and Steele (2013) argue that the birth of a child significantly raised the 

propensity of moving to a new home. They observe elevated fertility after couples moved to a new home 

and conclude their study by suggesting that, particularly in large cities, childbearing might be delayed 

for housing reasons, resulting in smaller family sizes due to fecundity at later ages. The implications of 

this proposition are immense, considering the global trend in which more and more people are living in 

ever-larger cities. Kulu and Steele refer to several studies from Europe and their own work when they 

suggest: ‘the housing regime in a country may moderate the childbearing-housing relationship’ (Kulu 

and Steele, 2013, p. 1412). 

Separating the family cycle into stages is advantageous because each stage can be approximated 

separately but still in a sequential, common framework. For example, a shift from stage one to stage 

two in the diagram above can be estimated using some nuptiality model (which could further be specified 

to include sub-states for divorce or widowhood). Similarly, the presence of children can be estimated 

using fertility estimates or conception rates, which in turn are constrained by one's or one's partner's 

fecundity. A useful framework for considering child-bearing is the schematic illustration of a reproductive 

history by Hinde (1998, p. 129), which shows how natural fecundity has biological constraints, with the 

average natural female reproductive span being between ages 14-45 years, including postpartum 

infecundable interval between births. 
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Although fecundity is an exogenous biological phenomenon, childbearing (more formally, conceptions 

that result in maternity) is arguably an endogenous household decision. Interestingly, the Office for 

National Statistics reports 79% of conceptions that result in maternity for England and Wales and notes: 

‘this proportion has remained fairly stable over the last two decades’  (ONS, 2017). It can be argued 

that other endogenous factors are also persistent over time, namely household housing needs.  

The above suggests that cost and type of tenancy are important considerations at a household level. 

Using data from the General Household Survey in 1977, Murphy finds that fertility in the UK can best 

be distinguished when demographic groups are separated by housing tenure, compared to other 

commonly used meso-classification categories, including gender, economic status, education, income, 

and employment (Murphy, 1987). Similarly, Halfacree and Boyle (1993) suggest a ‘biographical 

approach’ (pp. 343–344) to migration research that shows sensitivity to the experience and context of 

moving. The implications of the cited studies suggest that mobility is related to household decisions, 

including dwelling tenure.  

3.4.2.2 Household 

Figure 3.5 Frameworks for Generalising Family Stage and Needs 

Left above: Family Cycle as discrete states from Jordan, Birkin and Evans (2012, p. 153). Left below: Stages in the Life 

Cycle Related to Housing Needs from Warnes (1992, p. 177). Right: Life-course Transitions Associated with Household 

Changes and Migration from Champion et al. (1998, p. 67). 

To articulate the relationship between the family cycle and housing, one can begin by looking at the 

needs and behaviours of households in relation to their dwellings. A theoretical framework that suggests 

the needs of a household based on its composition is shown in Figure 3.5. From both tables, it can be 

seen that housing needs and aspirations can fall into two broad categories: housing type (size and cost) 

and tenure type (rent, owned or other arrangements such as flat-shares or larger communal institutions). 

Type addresses the immediate needs of the household, whilst tenure can arguably be seen as a proxy 

for place security or rootedness. For a household, mismatches between its housing aspirations and 

current dwelling type or tenure have been shown to influence mobility (Rossi, 1955).  

Deurloo et al., for the context of the US, claim that changes in the household, specifically from couple 

to family, increase the move into owner-occupied housing, especially when this is related to an increase 

in household income (Deurloo, Clark and Dieleman, 1994, p. 1664). Myers, based on data from 
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Australia, justifies this conclusion for the case of the whole population, not only migrants (Myers, 1990). 

He also provides a stage-based housing ladder, as shown in Figure 3.6 and relates this to the family 

stage and employment for a resident population. This is interesting because it suggests that migrants 

and non-migrants have similar desires. Therefore, the attributes delineating the two groups are not 

differing internal needs at given family stages but possibly other specific characteristics (e.g., age, 

income, employment) and/or their interaction with external ecological factors (e.g. housing markets). 

Figure 3.6 Housing-Career Ladder and Fertility Behaviours 

Left: Housing-Career Ladder from Kendig (1990, p. 140). Right: Average Number of Live Births in Current Marriage by 
Selected Variables: Married Women Aged 40-44 from Murphy and Sullivan (1985, p. 232).

3.4.2.3 Tenure 

In the UK, using data from the General Household Survey 1977, Murphy (1987, p. 232) found that 

fertility in the UK can best be distinguished when demographic groups are separated by housing tenure. 

Figure 3.6 shows how tenure compares to other commonly used meso-classification categories, 

including: gender, economic status, education, income, and employment. It is also worth noting that the 

chosen age span of mothers (40-44) assumes that family formation is complete (otherwise stated, no 

further offspring are likely to be added to the family unit due to the offset of natural fecundity). The case 

that tenure distinguishes the number of children most vividly suggests a strong link between tenure and 

demographic profile. 

3.4.1 Growth of Migration Literature 

Levy et al. (2020, p. 20) note that in the period between 1975-2018, there has been a 14-fold increase 

in citations sources that appear only once in their corpus of migration literature (N = 49k). This raises 

concerns about the epistemic communities the average migration research might contribute to and 

engage with. Empirical studies are limited to specific context and timeframes, the nature of which can 

make findings difficult to generalise and thereby relate to. It is perhaps for this reason that increasingly 

many outputs on migration have lower citation scores compared to works from other disciplines.  
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On average, one academic paper in the social sciences, more specifically migration, would cite up to 

30-40 sources (Levy, Pisarevskaya and Scholten, 2020, p. 20). As more publications on migration are 

produced, one would also expect that studies being cited together should decrease due to the limited 

length of publication outlets and vast volumes of potentially relevant previous work. Consider, for 

example, the number of migration articles published within demography journals alone. These are 

estimated to be above 330 per year as of 2017, up from between 0-9 articles per year just over half a 

century ago (van Dalen, 2018). 

3.4.2 Internationalisation  

Figure 10.14 shows the corpus of papers collected for a systematised review on migration and housing 

(Appendix A). It shows an increase of publications by three orders of magnitude across all years. 

Noteworthy is that papers in languages other than English feature with almost consistently increasing 

prominence and account for 17% of documents across the corpus. This clearly indicates that 

scholarship at the intersection of migration and housing has a global scope.  

 

Figure 3.7 Papers by Language of Publication Across Time 

 

3.5 Summary and Conclusion  

This literature review introduced key concepts from the extensive literature on migration. Notably, it 

showed that migration could be examined through several conceptual themes, including employment, 

education, life stage or, more specifically, age, household structure and tenure (section 3.5). 

Importantly, this chapter indicated that a host of confounding variables influence the decision to move. 

Although disciplinary and citation allegiance is helpful within disciplines, understanding questions 

between disciplines, such as the core spatio-temporal themes and concerns of migration, can benefit 

from a more systematic approach that captures the ‘bigger picture’.  

Examining a large corpus of papers linked through citations in Annex A shows the broad spectrum of 

documents and the plurality of themes related to migration and housing. This dispersion is consistent 

with previous observations on the thematic breadth: examining publication data in the ‘Geography and 

Environmental Studies’ category from the Research Assessment Exercise (RAE) of 2008 (N= 4 590 
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written outputs), Richards et al. reach the same conclusion. They note: ‘both physical and human 

geographers are promiscuous in their choice of journals’ (2009, p. 234). The findings of the systematised 

approach suggest that a difficulty in understanding the Urban Demographic Metabolism through the 

lens of migration and housing is the sprawling interdisciplinary of the subfields.  

Several large epistemic communities within migration studies are relevant to understanding the 

Demographic Metabolism. These are the distinct groups that form the clusters of international and 

internal migration; and a small community of geospatially tinted research from geography to which this 

thesis would ascribe. Case studies formed most papers viewed in this chapter and the bibliographic 

dataset of 445 080 records in Annex A. Such studies are observations of reality that, at their best, 

generalise to create theories and paradigms that strengthen ties between research output as topic areas 

mature. Examining how documents are interrelated, Appendix A highlighted the relative under-

engagement and spare research network of the housing theme within migration research. Thus, a 

guiding principle for future contributions to the domain would include integrative rather than additive 

approaches that scale across different contexts and emerging datasets that may serve as bridges 

across a sparse and sprawling interdisciplinary landscape.  

In conclusion, the many ways of framing migration and the cultural shift in migration studies from cross-

sectional to longitudinal research make the point that there are multiple dimensions to the phenomenon. 

However, as migration research engages new data sources in an increasingly international body of 

scholarship, so too is there an incentive to return to the quantitative origins of the field. Such a return to 

baselines is especially urgent when migration is investigated as a mirror for broader social processes. 

Understanding the urban Demographic Metabolism will be a posteriori endeavour so long as London 

exists because the city and its population are constantly in flux over space and time. How this flux is 

captured in data can distort the understanding of social processes in London as data can vary in 

frequency and quality. Thus, appropriate datasets to understand metabolic processes in time and space 

pose a significant challenge and will be further discussed in Chapter 4. 
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4 Scoping the Epistemology of Migration Data  

4.1 Introduction  

The purpose of this chapter is to contextualise and introduce an enrichment in the core dataset used 

for this project, namely the Longitudinal Study (LS) - the largest and longest-running linked and cross-

tabulated population record in the UK. Because this dataset does not have harmonised variables over 

time, a more comprehensive contribution of this chapter is a set of tables that allow for different variable 

themes to be compared between 1971-2011. These variables are also used for analysis in subsequent 

chapters. 

Given the volumes of research produced and limits to human reading time as discussed in Chapter 3, 

explanatory depth may be as valuable and sometimes even secondary to integrative approaches 

focusing on how knowledge can be scaled. Therefore, the ease by which research may be reproduced 

using different datasets and therefore onboarded in different contexts seems paramount in an 

exponentially growing knowledge landscape. Epistemology is the ‘study of the nature, origin, and limits 

of human knowledge’ (Martinich, 2021). Migration occurs for a host of reasons, as discussed in section 

3.5. However, what is known about migration is dependent on how this information is captured in data. 

Data on migration is an essential statistic with various practical uses. At a national level, mobility records 

underpin populations estimates that are essential for resource allocation and strategic decision-making 

(ONS, 2016c), but also at an international level, the UK is required to measure and report on migration 

for various reasons, including, but not limited to, the United Nations’ Global Sustainable Development 

Goals (specifically Goal 8 - Decent Work and Economic Growth and Goal 10 - Reduced Inequalities) 

(ONS, 2019c; UNDP, 2020). This chapter will engage with the limits of data knowledge based on 

available migration products in the UK. This is necessary because finding an appropriate dataset for 

understanding migration within the metabolism framework in an integrative way poses a significant 

challenge for the broad perspective required over time, place, and individual-level information. 
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4.2 Data on Migration  

Uncertainty can creep into the study of migration at various points in the research process. For example, 

definitional issues are well known and have been discussed widely (Rees, 1977; Larry, 1991). However, 

further uncertainty can emerge when attempting to analyse migration data. This section will define and 

distinguish between types of relevant datasets for understanding Demographic Metabolism based on 

their source. This investigation into the integrity and authority of data sources is done to ground the 

research and acknowledge the scope of quantitative claims that can be made about mobility. 

4.2.1 The Trade-Off: Size, Granularity and Validation 

Within the UK, ‘official statistics’ are in a statutory sense - under the Statistics and Registration Service 

Act of 2007 - those that are either produced by the UK Statistics Board, some government department 

or statistics outsourced by order of either of the two bodies mentioned. There are three main types of 

statistics published based on their degree of validation. The gold standard for datasets are National 

Statistics, which have been assessed by the Office for Statistics Regulation (Government Statistical 

Service, 2015). One tier below are official statistics as described above that are not yet or fully assessed 

and compliant, and the final group are experimental statistics (OSR, 2019)  - ones that are essentially 

under development.  

Currently, the most detailed mobility data in existence is arguably experimental. This can include geo-

located social media, mobile application usage data or call detail records. Palmer et al. (2013) provide 

a pilot study on the use of mobile platforms specifically for demographic mobility research as early as 

2013. They build an application through which mobility is recorded voluntarily. Several years later the 

rise of mobile phone usage and the existence of a legal grey area in terms of information privacy, there 

seems to be a niche in which the division between residential and transport mobility could potentially be 

blurred by virtue of automatic data collection. The division is blurred because, as discussed in section 

3.4, migration is a process in time.  

This, however, is undermined by the fundamental ethical concern: collecting detailed information about 

known individuals and inquiring about their housing and living arrangements doesn’t boil down to much 

less than asking to peek into their bedroom – an uncomfortable privacy concern. Legislature such as 

the EU General Data Protection Regulation 2018 is just catching up with the task of structuring the 

recording and use of personal data that could inform the scholarship on mobility. 

Experimental data that could identify moves at the level of an exact date and time of residential moves 

have their drawbacks. The potential of knowledge afforded by technology has been explored in joint 

research between industry and academia at a national level. Work done on snapshots of anonymised 

call records in France has raised concerns about the technical difficulty of using such datasets for 

describing movement patterns, notably when using this type of data alone without personally disclosive 

context information. Vanhoof et al. (2018) show that establishing the basic starting point – the subject’s 

‘home location’, i.e. the origins of traces – is a non-trivial problem. Therefore, the argument is that the 

outpour of new data does not directly translate into insight: ‘research using mobile phone data highlights 

the gap between legibility and understanding’ (Taylor, 2016). 

Furthermore, the legal mist surrounding the obligations of storing such data and the implications of 

sharing it suggests that there will be a long wait - much longer than the scope of this project - before 
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these sources could be used legitimately as barometers of migration. This suggests that experimental 

data sources have a long way to go before being able to officially contribute to a conversation on policy, 

as the full potential of insight from this data is inseparable from private information disclosure. For 

example, measuring migration at an international level (mainly through new sources) is succinctly 

addressed by Dijstelbloem (2017), who argues that ‘monitoring technologies only add to the political 

noise over managing mobility’.  

Given the ethical concerns and nature of mobility as a phenomenon over time, there is reason to believe 

that the granularity and validation of data used for analysis are inversely proportionate. Despite the 

novelty and size of these new data sources, they ultimately rely on official census data to baseline their 

results. 

4.2.2 Changes in Migration Statistics 

At the time of writing, the ONS – UK’s largest data provider – is undergoing a transformation process 

with regard to its population and migration statistics (ONS, 2020c). This is because of two events in 

2017. Firstly, the Digital Economy Act (Parliament, 2017) because it marked a paradigm shift to 

electronic service provision as a priority and allowed for greater data sharing between government 

departments. Secondly, a public forum that gathered the ONS, stakeholders in government, academia, 

and independent think tanks. This joint conversation highlighted the need for a change because 

migration is considered increasingly important for decisions underpinning the economy and society. 

Migration is deemed no longer merely a component of population change, and so how it is accounted 

for is becoming increasingly important. Deputy National Statistician for Population and Public Policy Ian 

Bell summarises the conversation succinctly in an ONS news article, arguing that: ‘as the volume of 

data has increased, our insight that we publish alongside the statistics has not’ (Bell, 2017). 

Within this context and bearing in mind, the concern the data criteria for this research was towards a 

choice that is both validated and consistent. This type of reliability can be found in National Statistics 

and is essential to strive toward a generalisable understanding of mobility across disciplines and across 

time. The argument for solid data-grounding is that if mobility is to be used as a brick in the making of 

higher-level decisions, it should be a clear and steady basis on which to build assumptions.  

4.2.3 Migration Data Products 

Within the UK, records on residential moves are sourced mainly from four sources: 1) the census, 2) 

the labour market survey, 3) National Health Service Central Register (NHSCR), and the 4) Higher 

Education Statistics Agency (HESA) (ONS, 2020a). These are used in combination with other ad hoc 

datasets to create migration estimates at different scales and for different data products. An example of 

such a hybrid data product is the ‘Local Area Migration Indicators’ data suite which brings together 

primary data from five sources (the Office for National Statistics (ONS), National Records of Scotland 

(NRS), Northern Ireland Statistics and Research Agency (NISRA), the Department for Work and 

Pensions (DWP) and Patient Register Data Services (PRDS)). The Local Area Migration Indicators data 

is updated annually but is not recognised as a National Statistic.  

From the start of this project in 2016, there have been discussions about reform to the production of UK 

migration statistics, part of which have been made public by the event referred to in Bell  (2017). As of 

22 August 2019, the Migration Statistics Quarterly Report and underlying dataset have been officially 
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re-classified from ‘National’ to ‘Experimental’ Statistics. This leaves only a handful of audited National 

Statistics published specifically on migration, including the Immigration Statistics, Long-Term 

International Migration Estimates and the equivalent short-term estimates, Population Estimates for the 

UK, and the censuses.  Of these, the single largest data source is the decennial census. It is also the 

only primary source that is available at the lowest geographical disaggregation.   

4.2.3.1 Moves, transitions and flows 

Raw accounts of migration – i.e. unprocessed primary data – fall into cross-sectional and longitudinal 

data. Aside from general measurement errors and sample size, these datasets each have their inherent 

limitations. Cross-sectional data provides no information over time, which is problematic in studying 

area characteristics and life course processes. In addition, housing careers and life course events 

develop over very long periods relative to a research career, let alone an individual project. This raises 

problems of record inconsistencies before the practical issue of individuals dropping out or else being 

lost for follow-up over the years. Longitudinal data, on the other hand, is more complicated, and as a 

result, these datasets are more expensive and smaller than cross-sectional studies.  

The third form of data, which is unique to migration as a spatial process, is interaction data. This is a 

data product that provides information on both the origin and destination of a move. Dennett et al. 

provide an extensive audit of interaction data and group their audit into three types of sources in the UK 

(Dennett, 2010). These sources are census, survey, and ad hoc administrative datasets – the former 

two are produced primarily by the ONS. However, all these are coordinated at a UK level by the Board 

of the UK Statistics Authority and, more importantly, are accountable to the Office for Statistics 

Regulation (OSR).  

  

Depending on the source, origin, and destination (OD), matrixes used to record interaction flows can be 

incomplete: they might exclude within area moves (such as with migration data obtained from GP patient 

registers in the UK), only provide row or column totals (or even just net-flows if obtained from the 

residuals of population change) or otherwise have missing data due to geographic aggregation or other 

errors. In addition, the common census question used to record migration is retrospective (Did you live 

in the present location on this date X years ago?). This creates an imbalance between the accuracy of 

the record kept for in-movers and out-movers. 

These issues can present problems for any researchers looking to replicate work or build on previous 

findings. Although larger datasets and better computation make complex modelling very tempting, it is 

arguably now more important than ever to set solid foundations by creating a common understanding 

of baseline metrics that can be reproduced in accordance with whatever data is most commonly 

available. Further discussions on definitions and data available for migration research in the developed 

world are provided in Long (1991, p. 134) and Bell et al. (2015). Stillwell et al. (2010) provide an 

additional overview of migration datasets types in the UK.  
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Figure 4.1 Lexis Diagram 

Time within the study of migration is split into two concepts as a side-effect of how empirical data on 

migration is collected. This bifurcation of migration is between actual moves and transitions. For the 

former, time is considered continuous (then to now), whereas the latter considers moves as distinct 

snapshots in discrete time (then and now). A visual aid differentiating the two is offered in the Lexis 

Diagram from Figure 4.1. Otherwise stated, moves are events in arbitrary time. Transitions are captured 

moves between two measurement timepoints (Stillwell, Duke-Williams and Dennett, 2010, p. 3). 

4.3 Census Data Overview 

The most general sources of data for migration are national censuses (Pressat and Wilson, 1985, p. 

145). Census data is the gold standard of National Statistics and is collected in ten-year intervals in the UK 

by different bodies, which include the Office for National Statistics (ONS) for England and Wales, National 

Records of Scotland and Northern Ireland Statistics and Research Agency. All the modern censuses 

are under the legislative framework of the Census Act 1920, which makes their completion a legal 

requirement subject to a fine as outlined in Section 8 (Parliament, 1920). 

4.3.1 Census History 

The first census in the UK was formally created by the 1800 Population Act and gathered aggregate 

records in parishes across England and Wales (The National Archives, 2018) for the open-ended 

purpose of ‘taking an account of the population of Great Britain, and of the increase or diminution 

thereof’ (UK Parliament, 1800) The context for the 1801 census was a decade of Napoleonic War 

expenses and Malthus’s apocalyptic Principle of Population 12 years prior, both of which arguably 

motivated the effort to gather information to inform nation-wide resource allocation (Higgs, 2005; Duke-

Williams, 2017). Initially, responses were gathered by appointed enumerators; however, as of 1970, the 

forms are self-declared (Parliament, 1970). The ONS has data from the 1971 census onwards in 

‘electronic media’ format (The National Archives, 2018). These records will be used as the core datasets 

of this project.  

4.3.2 Privacy Protective Devices  

The Census Act of 1920, subsequent Census Confidentiality Act of 1991 and the most recent Census 

Act of 2020 all take into consideration the non-disclosure of sensitive information of individual 

respondent data. The primary way of ensuring this is through the release of vetted tables of 

geographically aggregated data with year-specific thresholds (Rees, Martin and Williamson, 2002, p. 
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17). However, at a smaller level, such as wards and output areas, other measures are also applied. 

Wards between 1971 – 1991 have ‘Blurring’ applied, which means cell counts are randomly alternated 

with the addition of -1, zero or +1 (Rees, Martin and Williamson, 2002, p. 14). From 2001 onwards, 

record modification was applied to small cells to generate a holistic, self-consistent database of edited 

census results (ONS, 2016a). Although more information on the protective devices applied to the data 

cannot be provided as ‘this may compromise confidentiality protection’ (ONS, 2016a), this section 

serves to highlight that the data used by this analysis and indeed all others using official statistics have 

undergone modifications from what has been recorded from the forms to protect against statistical 

disclosure. 

4.3.3 Statistical Disclosure 

As a public body handling individual information, there is a trade-off the ONS needs to balance when 

making such data available for research. On the one side, this would involve justifying the collection 

and maintenance of information but also protecting the privacy and integrity of individuals’ data. As a 

result, data detail and their access are inversely proportionate. Table 4-1 provides an overview of the 

ONS datasets used by their level of granularity and security of access. 

 

OVERVIEW OF ONS DATASETS 

Data type Example Intended use Availability 

Source 
Raw Census Responses Data Collection 

Strictly confidential, unless 100 years 

have elapsed 

Controlled 
Longitudinal Study 

Microdata Release Panel 
Secure Use 

In a special facility following 

accreditation 

Safeguarded 
WICID Flow Data Scientific Use 

Remote, but via institutional 

credentials 

Open NOMIS tables Public Use Open and free download 

Table 4-1 Statistical Disclosure 

 

In addition to access restrictions, there exist other measures against statistical disclosure. These include 

centralised output vetting, dissemination of information through aggregate tabulation, sampling or ‘broad 

coding’, thresholding information, random changes (noise) or record modification and suppression 

(Rees, Martin and Williamson, 2002, p. 18). 
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4.4 The Longitudinal Study: UK’s Largest Linked Data Set 

This thesis uses data from the ONS Longitudinal Study (LS) to baseline the characteristics of migrants. 

This is a controlled-access dataset of 1% of the population of England and Wales, consisting of 1.2M 

individuals, who are automatically selected based on being born on one of four calendar dates. When 

all the datasets for each census year are joined, the total count of individuals with relevant records 

associated with a birth registration is close to 82% of the sample. 

Regardless of missing entries, LS is the largest linked data source in Britain. As mentioned previously, 

controlled datasets, including the LS, are kept by and accessible exclusively through the ONS after 

specific safe researcher training and research project accreditation. This process can take several 

months. The lengthy nature of the process is because, aside from training, it also includes requesting 

variables blindly, outlining an analysis with these and having the whole proposal approved by several 

expert and governance panels. 

Using the LS has several peculiarities. Firstly, it can only be accessed at the Secure Research Service 

(SRS) within the ONS. This is accessed via a safe setting room within the ONS, which has computers 

with workspaces for each approved project, a direct line to the ONS SRS Customer Support Team and 

little else. All the machines are prohibited internet access, and researchers working on these are not 

allowed to bring in or take anything out of the SRS environment without prior approval from the SRS 

Customer Support Team. In fact, researchers are granted access to a specific controlled data product 

and that product only. This is kindly facilitated by the abundance of desk-dividers, even though the 

slightest departure from one’s desk (say to go to the bathroom) would require a log-out anyway. 

Getting to the data requires pre-registration for each visit, followed by several checkpoints on the day. 

This lengthy procedure does, however, grant one an SRS researcher guest pass which can be used on 

a certain route of the ONS office. These quirks are worth mentioning to contextualise the next peculiarity 

of working with the LS: namely, how the data can be used outside this strict secure setting. 

The second particularity of using the LS, and indeed any individual-level data, is how results can be 

disseminated. Specifically, the more granular data, the more it is subject to strict statistical disclosure 

control. For the LS, the ONS applies a rule of ‘10’. This means that any observations of individuals of 

ten or less cannot be automatically cleared for publication (to a journal or else unrestricted audience) or 

pre-publication (for consultative use by the researcher and their declared research team) work outside 

the ONS database. Outputs with counts below this threshold may be considered in exceptional cases, 

where they are necessary to research, and the output remains safe to release. A particularly useful 

aspect of the LS dataset is that it allows a study of structural shifts in population characteristics across 

time through the cross-tabulation of multiple variables on any specific individual. In this way, aggregate 

population behaviours and adaptations can be studied through the metabolism framework. 
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4.4.1 Migration Across the Censuses 

Migration is difficult to measure for conceptual reasons, as explained thus far. The bare essential of this 

difficulty is that migration is a continuous process that occurs both over time and space; therefore, 

defining and capturing a move is a non-trivial endeavour. The census provides data on broadly two types 

of moves: recent moves and ten-year moves.  

Ten-year moves are assumed when an LS member is recorded at a different address and are, therefore, 

not self-declared. These historic migration records are generated by comparing census records. As 

1971 is the oldest available digital record, ten-year moves exist for the years: 2011, 2001, 1991 and 

1981. There are, however, differences in how the ten-year move assumption is made. In 2011, the 

distance threshold was 250m (approx. 5 minutes walking distance), half that of 1981, when it was 500m 

(10 minutes walking distance). By contrast, in 2001 and 1981 a move is recorded if there was any 

change of address at all. Being recorded at two different addresses does not imply one left an address 

for good ten years ago. This is because moves within the decade would be missed, and migration one 

year ago would be double-counted.  

Recent moves are recorded through a question asking for an individual’s address one year previous. 

Children under one (who have not lived long enough to migrate) and students at their term-time address 

are not included. The census forms have changed between 1971 and 2011, and this has some bearing 

on the self-declared, address-one-year-ago migration data. The responses over the five census years 

were harmonised to account for these differences by grouping them into three responses: moved, 

stayed and not applicable for cases where the data is ambiguous such as cases for newborn children 

and non-resident members of households - students at their term-time address. The harmonised 

responses are shown in Figure 4.2. 

Figure 4.2 The changing migration questions 
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4.4.2 Data for Analysis 

The census form has changed over the five censuses, and this section will give an account of how the 

predictors of migration were harmonised across the data set. The lack of time-harmonised variables 

across the census is a known problem. As of 2019, the Government Statistical Service has announced a 

data harmonisation strategy to include work on census data (GSS, 2019). LS variables are subject to further 

complications because these have been altered additionally by ONS and support staff (Champion and 

Gordon, 2019, p. 4). Extensive personal correspondences with the Longitudinal support staff (CELSIUS) 

and several departments within the ONS, including the GSS harmonisation and main LS team, took place 

prior to the work presented in this chapter. The conclusion of these correspondences was that related 

variables were made and altered ad hoc for privacy or legacy reasons, with no record in existence 

or that could be made available.  Therefore, a scoping of the full LS data dictionary for variables and their 

subgroups was necessitated for creating a time-harmonised dataset for analysis to advance the aims of this 

project. 

As the census is survey data over time, the granularity of each topic-subcategory is bound to the least 

disaggregated version of the questions asked overall census points. This means, for example, the 

‘education’ variable, which has three subcategories, is bound to three outcomes only because although 

there were five possible taxonomies in 2011, there were only three in 1971. The following sections 

describe all variables related to migration, based on their outcome type (nominal, ordinal or numeric), 

across the whole panel. Short explanations are provided to guide the reader through the harmonisation 

decisions.  

4.4.2.1 Categorical Variables 

Definition I. Sex 

The self-declared gender of the individual recorded at birth or else provided through the census form. It 

takes two values: male and female. 

Definition II. London Boolean 

A binary variable to denote whether the LS individual record was obtained within one of thirty-three 

London Boroughs.  

Definition III. Tenure 

This variable is derived from the questions on ownership and rent within the census’ ‘Household’ 

section. These questions have changed over the years. Notably, in the latest census, the available 

options for ownership have increased to include shared ownership. Living rent-free is a very small 

subset of individuals, and these have been included in the ‘owning’ group. In 1981 there was a 

distinction made between owning as a freehold or as a leasehold; however, as this is not distinguished 

in other years, both are classified as owner-occupation.  

Definition IV. Household Type   

A derived variable based on the ONS’s ‘Minimal Household Unit’ generated to identify an LS member’s 

living arrangements. Household possibilities are different over the years for all but the ‘lone parent’ 

subcategory. The aggregation reflects changes in couple formations since 1971 by treating all married, 
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cohabiting, and same-sex couples as belonging to the same group, which is distinct from couples living 

with children.  

Definition V. Rooms in Dwelling  

A variable counting the rooms a household has available for its own general use. Toilets, bathrooms, 

small kitchens, and other such spaces should not be included as these have specific uses. However, 

the self-declared nature of this variable makes it prone to errors. Most errors are in how kitchens are 

counted (Hattersley and Creeser, 1995, p. 38).  

Definition VI. Education 

Education refers to the highest qualification attained by an LS member. Education is restricted to four 

subcategories, including the ‘not applicable’ outcome. This is because the data provided for 1981 and 

1971 divide education only into three levels. Although some qualifications require others to be 

completed prior, as is the case for higher education, this is not a strictly ordinal variable. This is because 

it combines other forms of qualifications such as vocational training. Due to the large variety of possible 

qualifications, it is variable with overwhelmingly high counts of missing values.  

Definition VII. NS - NEC 

The National Statistics Socio-economic classification (NS-SEC) is an ONS derived variable created to 

proxy social class that is broadly based on occupation (Rose and Pevalin, 2010). 

Definition VIII. Economic Activity 

Economic activity is a variable created to proxy an individual’s daily routine. Flagging an individual’s 

activity is useful for identifying members who would potentially need to commute to work on a weekday. 

For all the years, there is some question that identifies individuals as retired, permanently ill or looking 

after the home. Therefore, economic participation can be one of five broad groups: students, 

economically active, inactive (to include unclassified n/a records), looking after the home, retired and 

permanently ill.  

Definition IX. Generational Cohort 

Generational cohorts are a way to segment a population based on an individual’s date of birth. In this 

way, this demographic delineation reflects a person’s age at a given epoch. This is discussed in greater 

detail in section 3.3.1. There are five generational cohorts covered within the 1971-2011 censuses as 

listed in Table 4-3. These are shown in Figure 3.2. 

4.4.2.2 Numeric Variables 

The number of rooms is recorded in the LS as a numeric value with a range of 0-19. This is done 

because the data recorded for 1981 is set at a threshold of 19 rooms, with all larger residential units 

lumped into this category. The maximum household size is also set at 19, but for another reason. At 

that size, it captures cumulatively 100.00% of the data for all years. Combining household size and 

rooms, persons per room is a ratio of household size over rooms available to that household.  

The final numeric variable is age. The maximum age of individuals within the panel is limited to 99. This 

is done for statistical disclosure as advised by the ONS because centenarians are often reported in local 

news in reports that could include disclosive information such as their birth date. A distinction is made 
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between given age – which is age recorded at the census and therefore reflects an individual’s age on 

census day – and derived age – which is age based on an LS individual’s data of birth. As birthdays 

can be spread across the calendar year, there is an expected discrepancy of up to one year between 

the two age definitions. However, for approximately 1% of the sample and one in five for the subset of 

records obtained in London, there was a discrepancy of more than one year for no justifiable reason. 

For this reason, a distinction is made between given age and derived age (which is used for cohort 

segmentation). Because only age and the ratio of persons per room are truly continuous variables, the 

numeric variables included are also expressed as ordinal bands, as shown in Table 4-3.  

4.5 Methodology 

4.5.1 Statistical Significance of Outcomes  

The Pearson’s chi-squared independence test can be applied to contingency tables to evaluate if there 

is a significant relationship between migration and the independent variables (Agresti, 2019, pp. 37–

42). The null hypothesis evaluated in this test is whether the counts of the migrants and non-migrants 

in any subcategory (i.e., the row of the table) are significantly different, assuming the table has a discrete 

uniform distribution. The formula of the chi-squared test statistic is provided below, where On are 

observed counts and Ei are expected counts in cell Ii per contingency table.  

 𝑃𝑒𝑎𝑟𝑠𝑜𝑛′𝑠 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 =
𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 − 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑

√𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑
 ( 1 ) 

4.5.2 Pearson’s Chi-Squared 

The Pearson's residual ( 2 ) is chosen over the standardised residuals approach because the relative 

results are very similar, and the denominator of the former is more intuitive than that of the latter. Both 

approaches for calculating residuals give the relative difference of the observed count minus the 

expected count under the assumption that the variables in the table are independent. A simplified 

worked example of the expected values of a table used in the Pearson’s residual is shown in Figure 4.3 

using a toy example of 2 x 2 tables of nominal categories for colour.  

 

 

Where: 

 χ2  = Pearson’s chi-squared statistic 

O are observed counts, and E are expected counts in cell i within the contingency table 

( 2 ) 

 

Figure 4.3 Pearson’s Residual Illustrated  



 

49 
 

4.6 Results 

4.6.1 Meta Data Synthesis 

4.6.1.1 Demographic Divisions 

Outcome Variable 

  

  

Name Type Values  Within Panel   

    Mobility binary Stayed 89.9%   

        Moved 10.1%   

  

  

          

i. Independent Variables 

C
a
te

g
o

ri
c
a
l 

1 Sex 
binary 

Female 51%   

    Male 49%   

2 London Boolean 
  

binary 
London 14%   

  Not London 86%   

3 Tenure 
  
  

nominal 

Owning 66%   

  Privately Renting 12%   

  Socially Renting 23%   

4  
Household Type 

 
 
  ordinal 

Single 25%   

  Couple 
(Married, cohabiting, same-sex) 

29% 
  

  Couple with  
dependent children 

 
40% 

  

  Lone Parent 6%   

  NA: 1%   

5 
Education 

  
  

ordinal 

Degree plus 14%   

  A-Level to Degree 
15%   

  None or none stated: 71%   

6 
NS-SEC 

  
  
  
  
  
  

nominal 

SC5 - Unskilled 4%   

  SC4 - Partly skilled 11%   

  SC3M - Skilled manual 13%   

  SC3N - Skilled non-manual 14%   

  SC2 - Intermediate  15%   

  SC1 - Professional 3%   

  Other: 40%   

7 Economic  
Activity 

  
  
  
  
  
  

nominal 

In Employment 39%   

  Economically Inactive 15%   

  Looking after home 19%   

  Permanently ill 2%    

  Retired 12%   

  Student 12%   

    

Table 4-2 Categorical Groups and Subgroups  
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4.6.1.2 Continuous Descriptors   

 

ii. Independent Variables 

As Ordinal As Numeric 
C

o
n

ti
n

u
o

u
s 

8 
Age Ranges 

 
  

13 bands 

Median 37 

  Mean  37.80 

  Min 0 

  Max 99 

9 

Generational  
Cohorts 

1997-2011 Gen Z G5 

  1981-96 Millennials G4 

  1965-80 X G3 

  1946-64 Baby Boomers G2 

  1928-45 Silent G1 

   1912-27 Greatest G0 

10 

Household Size 
7 bands 

Median 3 

  Mean  3.31 

  Min 1 

  (Individuals) Max 19 

11 

Rooms in Dwelling 
10 bands 

Median 5 

  Mean  5.51 

  Min 1 

  (Spaces) Max 19 

12 
Persons Per Room 

4 bands 

Median 0.60 

  Mean  0.63 

  (Ratio of Individuals / Spaces) Min 0.05 

        

Table 4-3 Continuous and Ordinal Variables  

 

Table 4-2 and Table 4-3 provide a meta-data synthesis of variables and their subcategories that have 

been rendered comparable over time across the 1971-2011 panel (N = 2 655 747). The full 

harmonisation tables used to create these are made available in Buyuklieva (2021b) and through 

CeLSIUS. In Table 4-3, the maximum value for persons per room is omitted to avoid potential identifiable 

information disclosure. The following section 4.6.2 takes a closer look at the distribution of movers and 

stayers across all subgroups.  
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4.6.2 Migration Panel Baselines 

4.6.2.1 Numeric Baselines 

 

 
Figure 4.4 Mobility by Age Baseline 

 

 

Figure 4.5 Panel Baseline: Mobility by PPR  

Figure 4.4 and Figure 4.5 use a mirrored kernel density plot (i.e., violin plots) to provide a raw data 

overlay on the boxplots. Figure 4.4 shows the expectation that movers tend to be younger than stayers, 

with a difference of a decade between the median and mean ages for both groups. It also shows that 

the interval of mobility is between 19 – 37, with movers over the age of 65 being outliers. Similarly, 

Figure 4.5 depicts the ratio of persons per room, which combines information on household size and 

rooms available to the household. It shows that the living arrangements of movers and stayers are not 
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very different, although movers occupy slightly higher residential densities. Indeed, households with 

less than 1.5 rooms per person are the most mobile across the panel baseline, with 15 % living at a 

previous address one year ago. By contrast, movers are under-represented, where more residential 

space is available to a household.  

4.6.2.2 Categorical Baselines  
 

 

Figure 4.6 Panel Baseline: Household Rooms and Size 

Figure 4.6 shows the split of movers and stayers by household rooms and size. The most common 

residential arrangement is at five rooms per household, with median and means for both groups close 

to this benchmark. However, the movers are overwhelmingly in properties with four rooms or less. By 

contrast, half of the settled households – those within the 25th and 50th percentile - are in properties with 

5-6 rooms. Figure 4.6 also shows that household size does not vary greatly by mobility group. However, 

households of 2-3 persons, then over six persons, have more than the expected (baseline = 10%) 

number of movers. 
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Figure 4.7 Baselines: Sex, Tenure, Household, Education, NS-SEC, and Economic Activity 

 

The distribution by subgroup and mobility of individuals within the LS panel used in this analysis is 

shown in Figure 4.7. There are two topics with overwhelming majorities of unclassified records. These 

are education (Figure 4.7d) and NS-SEC (Figure 4.7e). Figure 4.7c includes a sliver of such records, 

which would include unstated household types and communal establishments as defined by the 

respective census year. The most mobile groups are discussed in section 4.7. 
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4.6.2.3 London Overview 

 

Figure 4.8 Panel Baseline for London Boroughs 

 

Figure 4.8 presents a closer look at the proportion of the panel with records within London. Just over 

one out of ten persons within the sample are in the capital. Furthermore, it shows that the capital is 

slightly more mobile than the rest of England and Wales. At a closer look, the distribution of movers 

within London varies. Notably, the central boroughs show higher proportions of movers.   
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4.6.3 Pearson’s Chi-Squared Independence Test 

  
Topic N Df  Pearson χ2 

Relative 
Significance 

19
7
1 

Sex 

512 289 

2 21 * 

London Boolean 2 115 ** 

Tenure 3 4 838 *** 

Household Type 5 2 125 *** 

Education 3 2 265 *** 

NS-SEC 7 912 *** 

Economic Activity 7 2 445 *** 

Generational Cohorts 4 11 450 *** 

Household Size 7 192 ** 

Rooms in dwelling 10 5 631 *** 

Persons Per Room 4 939 *** 

19
8
1 

Sex 

519 478 

2 30 * 

London Boolean 2 86 ** 

Tenure 3 6 706 *** 

Household Type 5 2 755 *** 

Education 3 1 852 *** 

NS-SEC 7 971 *** 

Economic Activity 7 2 221 *** 

Generational Cohorts 4 16 166 *** 

Household Size 7 970 *** 

Rooms in dwelling 10 4 671 *** 

Persons Per Room 4 368 ** 

19
9
1 

Sex 

525 548 

2 11 * 

London Boolean 2 227 ** 

Tenure 3 24 327 *** 

Household Type 5 2 355 *** 

Education 3 1 868 *** 

NS-SEC 7 2 154 *** 

Economic Activity 7 4 836 *** 

Generational Cohorts 4 14 152 *** 

Household Size 7 797 *** 

Rooms in dwelling 10 6 113 *** 

Persons Per Room 4 832 *** 

2
0
0
1 

Sex 

526 523 

2 2 p = 0.15 

London Boolean 2 47 * 

Tenure 3 36 388 *** 

Household Type 5 2 432 *** 

Education 3 5 185 *** 

NS-SEC 7 1 454 *** 

Economic Activity 7 6 067 *** 

Generational Cohorts 4 26 015 *** 

Household Size 7 298 ** 

Rooms in dwelling 10 3 747 *** 

Persons Per Room 4 1 252 *** 

2
0
11

 

Sex 

571 909 

2 12 * 

London Boolean 2 920 *** 

Tenure 3 61 481 *** 

Household Type 5 4 601 *** 

Education 3 3 657 *** 

NS-SEC 7 1 623 *** 

Economic Activity 7 7 880 *** 

Generational Cohorts 4 27 539 *** 

Household Size 7 401 ** 

Rooms in dwelling 10 8 879 *** 

Persons Per Room 4 3 468 *** 

Thresholds:      *  p <  1·10-3   | ** 1·10-3  > p > 1·10-10  | *** p < 1·10-100 

Table 4-4 Pearson’s Chi-Squared of Independence Results for All Years 
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4.7 Discussion 

The results of this chapter provide an umbrella overview of the significance of relationships between 

migration and the twelve harmonised variables. Notably, Table 4-3 suggested that movers and non-

movers may be different, but they show the least difference by gender. Since 2001, household size 

remains to be statistically significant but slightly less so relative to other possible demographic 

delineators (Table 4-4). Up to 2001, the being in London is also relatively less significant, but it seems 

to show a greater distinction between movers and non-movers from 2001 onward (Table 4-4). 

A closer look at the twelve topics showed that some subgroups are more mobile than others. The results 

from Figure 4.4 show that movers tend to be younger, which is consistent with previous literature 

discussed in sections 3.5.2 and 3.5.2.1. Figure 4.7 again shows that gender does not distinguish greatly 

between movers and stayers. Within the other topics, the most mobile demographic groups are those 

in private rent; lone parents and singles; those with a higher degree or A-Level/Degree qualification; as 

are the top three NS-SEC groups (professionals, intermediate and non-manual skilled labour) and finally 

individuals in education, economically active and their spouses who look after the home (Figure 4.7).  

Noteworthy results in this section include the observation that stayer households are overwhelmingly 

occupants of homes with between 5-6 rooms (Figure 4.6). For reference, a 5-6 room home would be 

equivalent to an idealised British family home, including a lounge, large kitchen space and separate 

rooms for two or three children. Furthermore, there may be evidence to suggest that movers and stayers 

are less different in their household formation behaviours (Figure 4.6 and Table 4-3), with both groups 

having a household size of 2-4 members.    

4.8 Conclusions  

The wider contribution of this chapter is the production of time-harmonised variables that can be re-

used as a starting point for future research using the LS. This contribution is noteworthy at a time when 

the ONS itself has identified a gap in comparable data and is making efforts to maximise the 

interoperability of its census data outputs through the establishment of a UK Harmonisation Working 

Group in 2019. This group, as well as the LS teams, have been supportive of the work presented in this 

chapter. Furthermore, combining four decades' worth of data for analysis is valuable because it allows 

for socio-spatial behaviours to be baselined within a larger view of structural processes and 

demographic adaptations. The value of such a wide data lens across time is to provide a backdrop or 

expectation in which group-level timings of life course events can be contextualised, as is later done in 

Chapter 7 of this thesis. 

Section 4.6.1 provides an overview of time harmonised variables within the LS across twelve different 

topics. Most of the data is categorical, with age and persons per room being the only truly continuous 

ones. The meta-data summaries in Table 4-2 and Table 4-3, together with the supplementary 

harmonisation tables held by CeLSIUS/ONS and openly published (Buyuklieva, 2021b), can serve as 

a starting point for any future research across the 1971-2011 LS records. The importance of the LS for 

this project is its unique ability to capture cross-tabulations at the individual level to include some 

indication of geography. Furthermore, the temporal scope of the dataset across several decades is 

essential for gauging societal changes across time in population-level mobility behaviours across 

lifecourse, which will be examined in the next chapter.   
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4.9 Limitations 

A limitation of the results presented is that LS is a 1% sample that might not represent yearly census 

totals (which themselves inevitably are only a snapshot of the population on census day). A direct 

comparison with the census total for 1971, 1981, 1991, 2001 and 2011 was not carried out because the 

definition of variables within the LS is not immediately or directly comparable to other data products 

related to the census due to issues discussed in section 4.4.2. 

Furthermore, although the preliminary examination of the newly created dataset in this chapter set the 

baseline that some demographic subgroups (such as young adults, persons in private rent and smaller 

households are more mobile than others (section 4.6.2)), it could not account for the relative contribution 

of each characteristic in an integrative manner. This is because individuals have multiple facets to their 

lives and thus can be many things at once. This limitation, along with the closer examination by age, is 

addressed in the next chapter, which will focus on the individual-level variables associated with 

migration through a temporal lens.   
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5 Untangling Drivers of the Demographic Metabolism 

5.1 Introduction 

The purpose of this chapter is to baseline the association variables with mobility while controlling for 

age and time period. This analysis uses cross-tabulated data from the LS to set baselines on the push 

and pull factors of mobility. As discussed in section 4.4, the LS dataset is uniquely positioned to provide 

a detailed cross-tabulation of variables on several aspects of an individual’s life simultaneously.  

Previous literature has suggested that push and pull factors of migration are related to different 

dimensions of an individual’s life (section 3.5). The previous chapter confirmed that some subgroups 

are more mobile than others. It showed that young adults, persons in private rent and smaller 

households tend to have the highest migration propensities (section 4.6.2).  Individuals, however, can 

fit into many ‘demographic’ boxes. The contribution of this chapter is comparing how variable categories 

compare in delineating movers from stayers.  

Fielding (2012) suggests understanding the decision to migrate using ‘a lengthy interview, part of which 

entails the recording of all the significant events in the person’s triple biography, that is, their journeys 

through (1) education, training and work; (2) personal relationships and family formation; and (3) the 

places in which they have resided’ (2012, p. 126). His triple biography approach is helpful in specific 

cases, but this approach, however, does not scale as only a finite of interviews can be conducted as 

such. Should this approach be applied to whole populations, more automated methods would be 

needed, which would quickly make this research recommendation take an Orwellian turn for the level 

of privacy-invasive detail required to document “all the significant events” of a person’s life. The analysis 

that follows contributes to this problem by showing a method to narrow down the task of deciding which 

areas of a person’s biography might be most relevant at different points in the life course. Doing so 

provides a systematic way of deciding ‘where to start’ the problem of understanding individual decisions 

to move as guided by prior evidence derived from a less sensitive population-level inference.  

Although the correlation between age and migration is well studied, reaching a certain birthday alone is 

rarely a reason to move. Indeed, the link between migration and other stages of an individual’s life has 

been studied and shown in the results of the previous chapter. For example, education (notably being 

a student), tenure (especially private rent) and household type (where singles are most mobile) are all 

population-level drivers of the demographic metabolism. The following chapter provides a ranking of the 

associations of different demographics to mobility at the population level across several decades and 

the life course. The analysis shows sensitivity to how the importance of different variables may change 

at different points in time – both at the macro, epoch level across different decades and micro, individual 

level across the life course. 
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5.2 Methodology 

The LS dataset provides three numeric attributes per individual: their age, the number of rooms in their 

home and the number of members in their household. All these are strictly integers within a very small 

range. In addition, the data is clustered around the mean, with most households across the panel being 

between two and five members: and most individuals occupying homes with between four and seven 

rooms. As such, household size and rooms are semantically closer to categorical data. The age bands 

are also treated as categories for comparability with the rest of the variables and statistical disclosure. 

This means that the LS dataset is most suitably processed as count data. 

5.2.1 Models of Category Counts 

Frequency distributions of co-occurring count data can be represented in matrix form. Such multivariate 

frequency tables - also referred to as contingency tables - are the basis for models of category counts 

(Agresti, 2019, p. 25). Contingency tables can be two-way. For example, a two-way table in this analysis 

would be the crosstabulation of migration and another independent variable. 

Contingency tables can also be multi-way by including multiple dimensions to control for variation within 

subgroups - a problem encountered as Simpson’s paradox (Agresti, 2019, p. 54). At the heart of this 

paradox is the contradiction of relationships between variables when these are disaggregated by some 

group. Previous literature has suggested that push and pull factors of migration are related to different 

dimensions of any individual’s life, most notably age. Therefore, age bands are used as an additional 

dimension for disaggregation.  

5.2.2 Inference in Contingency Tables  

In this analysis, each contingency table has independent variables as rows and the migration outcome 

as columns. Migration is encoded as one, whilst remaining at the same address is zero. The 

independent variables that form the rows are: age, sex, tenure, household, education, social class, and 

economic activity. 

5.2.3 Statistical Significance of Outcomes  

The formula of the chi-squared test statistic is provided in ( 1 ). The chi-squared test is done to highlight 

variables for which there is no significant difference between migrants and non-migration at the 

significance 99% level (P< 0.01). 
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5.2.4 Nominal Association 

Cramer's V is used to quantify the magnitude of the relationship of the nominal variables against 

migration. For 2 x 2 tables, the measure can be expressed as the Phi coefficient in the range of -1<0<1 

to indicate concordance, in addition to association, however, the absolute magnitude of the association 

is equivalent (Tedeschi, 2015; StataCorp LLC, 2020). This measure was chosen over alternatives such 

as Goodman and Kruskal’s gamma because it alone can handle non-ordinal data 

 

 
Cramer′sV = √

χ2

𝑁 ∗ 𝑚𝑖𝑛(𝐼 − 1, 𝐽 − 1)
 

Where I is the cardinality of the rows, J is that of the columns  

χ2 is the chi − squared statistic of the table 

( 3 ) 

 

Cramer’s V is a non-parametric measure suitable for nominal data (i.e., categories without a rank). As 

such, it is best suited for the un-ordered variables: tenure, household type, social class (a proxy for 

occupation, not necessarily income), the activity flag and sex. It is less powerful in providing information 

about the association with ordered data such as household size, room, or age bands. However, it can 

be used to compare the importance of all topic variables to migration for the different years and groups. 

An advantage of this measure is that it allows for the comparison of contingency tables with varying 

totals. Cramer’s V (within a range of 0-1) will be used to compare which attributes are most associated 

with the binary migration outcome. Crewson (2016, p. 79) suggests four thresholds of quantifying 

association listed in order of strength: high {>0.5 }, moderate {0.5-0.3}, low {0.3-0.1} and little if any {0.1-

0.01}.  
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5.3 Results 

5.3.1 Mobility Baseline 

To establish which dimension of an individual’s life is most related to migration, given age and time 

period, over 900 contingency tables were examined. The results are structured hierarchically in three 

parts. Firstly, a baseline not considering the decade’s zeitgeist or life course is set to gain an overview 

of the association of all variables. This is equivalent to the question: which dimension of an individual’s 

life is most important for identifying movers? Secondly, age is considered across all observations in 

time. This answers the question: what dimension of a person’s life is most associated with migration, 

given their age? Finally, wider period effects are introduced to evaluate period effects over different 

decades. This answers the question: what were the different factors linked to mobility across the life 

course across the past half-century? 

 

Figure 5.1 Ranked association of all topics with mobility one year ago for all individuals. 

Where: N = 2 655 747. Variables used are from Table 4-2 and Table 4-3. Variables used are from Table 4-2 and Table 

4-3. 

Which dimension of an individual’s life is most important for identifying movers?  

Figure 5.1 shows that for all individuals across time within the LS, the most telling variables for being 

residentially mobile are: age and tenure and, to a lesser extent, generational cohort and household 

rooms. The generational cohort, however, is linked to age and is therefore examined in closer detail. 

Notably, although most values of V are under 0.1, suggesting little association, whether someone is in 

London or the rest of England and Wales is least important. This might suggest that individual decisions 
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to move are not specific to the capital. All results are statistically significant (P> 0.01) given the 

Pearson’s chi-squared statistic. 

5.3.2 Association Across Time Periods 

 

Figure 5.2 Association of all topics with mobility one year across time for all individuals. 

Where: n(1971) = 512 289, n(1981)= 519 478, n(1991)= 525 548, n(2001) = 526 523 and n(2011)= 571 909. Variables 

used are from Table 4-2 and Table 4-3. 

Which dimension of an individual’s life is most important for identifying movers, given the times?  

A closer look at associations over time reveals that although age, tenure and cohort consistently show 

a high association with mobility, the extent and rank of each varies over time, concurring with previous 

findings on diverging generational outcomes. Figure 5.2 shows that age (and cohort – a tautology of 

age to be understood as age, given a specific period) is very important. However, as of 1981, mobility 

has become rapidly and increasingly more strongly associated with tenure. This coincides with the shifts 

in tenure distribution across the UK with the large spillover of social rent to ownership and the growth 

of the private rental sector. By the 2000s, tenure overtakes age in its association with mobility. The rise 

of tenure and the importance of household rooms raises the question of whether residential 

arrangements are consistently effective over time across all age groups.  

  



 

63 
 

5.3.3 Association Across the Life course 

 

Figure 5.3 Association of all topics with mobility across the life course. 

Where n(<=16) = 782 622, n(17/18) = 70 104, n(19/20) = 65 681, n(21/25) = 177 069, n(26/30) = 180 574, n(31/40) = 178 

739, n(41/45) = 178 877, n(46/50) = 171 559, n(51/55) = 163 947, n(56/60) = 154 468, n(61/66) = 172 265, n(>67) = 359 

842. Variables used are from Table 4-2 and Table 4-3. 

Which dimension of an individual’s life is most important for identifying movers, given their age?  

Figure 5.3 shows that when controlling for age, tenure remains important across all observations over 

time. The number of rooms available to the household only has higher rank importance in the later 

stages of the life course after age 56. The augmented importance of space available to individuals after 

age 56 follows from a steady linear increase in the importance of the household rooms variable from 

the 36/40 age band and onwards. The same 36/40 age band also corresponds to the tail of the 

distribution of live births by age group for both mothers and fathers in 2019, where the average age of 

parents lay at 32 years (with 30.7 for mothers and 33.6 for fathers) in England and Wales (ONS, 2019a). 

 Household rooms likely become a factor of greater importance at the later stages of the family cycle 

when the children within a household grow older, come of age, and move out. Throughout recent history, 

the average age of parents has increased by roughly one year per decade at an almost perfectly steady 

pace. This means that within the time range covered in the LS (1971-2011), the average age of first 

parents lies in the 28-31 interval (ONS, 2019a), which is covered by the 26/30 and 31/35 age bands in 
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this analysis. Eighteen years from age 35 - the highest threshold of the potential parental age bands – 

arrives at age 53. This is within the 51/55 age band, for which the importance of tenure drops rapidly. 

Post the age of 56, downsizing (proxied by household rooms) may be considered an increasingly 

important consideration, especially where homes might be too large after the departure of children, 

tedious to maintain or else have stairs which may become an inconvenience later in life. In this case, 

tenure could be a secondary concern for households looking to adjust their residential needs once any 

dependent children leave the parental household.  

Disaggregating the LS sample by those age bands shown in Figure 5.3 created large contingency tables 

with a sample size between 66k – 350k individuals in total per table. Despite the large samples, unlike 

the results shown in Figure 5.2, not all tables showed a significant (P>0.01) association with having 

moved. These can be seen in Figure 5.3 as void points on the graph – all other instances of filled points 

indicate a significant distinction between movers and non-movers. This suggests that all dimensions of 

an individual’s propensity to move are important, with different magnitudes of the association at the 

macro-level. When, however, an individual’s age is controlled for a given dimension, the association 

may no longer reach statistical significance at the p<0.01 level. Some drivers of the Demographic 

Metabolism may be insignificant at different points in the life course or otherwise stated: every element 

of an individual's life is significantly important to describe migration until age is factored in.   

In the age bands between 16-20 and then 46-60, the distribution of movers and non-movers did not 

show a significant difference between places in London and the rest of England and Wales. Although 

the association of the London Boolean variable is low for all age groups, for the 16-20 and 46-60 age 

groups, in particular, it might not distinguish movers from stayers due to diverging, location-specific 

commitments. For example, the 16-20 age groups would comprise students completing a block of years 

relating to their core vocational or schooling years. Likewise, the 46-60-year-old demographic might be 

more settled with local commitments to do with the schooling of teenage children or else becoming more 

footloose as the family nest empties.  

Similarly, the division of the 61/66 age band by education made no significant distinction between 

movers and stayers. This might be because this band covers individuals within or entering retirement. 

Therefore, where qualification might have had a bearing on employment opportunities and associated 

labour mobility, this was not the case as individuals graduate into pensionable ages and thereby become 

equalised on this dimension.  

All points in Figure 5.3 represent cross-tabulated contingency tables with migration one year ago, and 

almost all show a significant relationship (P>0.01), although the strength of association shows variation 

both between variables at any age band and within these over the life course. This variance advances 

the urgency and aim of the analysis - to set a baseline that allows for the juxtaposition of the relative 

importance of an individual’s multiple demographic dimensions with mobility. On a closer look, it 

becomes evident that although tenure stands out, no single variable shows an equivocally high (V>0.5) 

association for any age band. This could suggest that mobility is the sum of considerations on several 

dimensions simultaneously.  

However, when controlling for age, tenure, and household size show a moderate (0.5>V>0.3) 

association with tenure and household size in the 19/25 and 19/20 age bands, respectively. In addition 

to the two dimensions, other household variables such as type and rooms available; and education 

show a low (0.3>V>0.1) association to mobility. Notably, although an individual's household size has a 
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higher Cramer’s V value during the early years of adulthood compared to type of the household, the two 

become reversed for almost all age bands after the age of 30.  After that age threshold, whether one is 

single or in a couple (with or without dependent children) becomes more important than residential 

space arrangements for understanding mobility.  

5.3.4 Time at the Macro and Micro Level 

 

Figure 5.4 Association of all topics across the life course by census period 

Where the sample range lies between n(19/20 , 2001) = 10 336 and n(>67, 2011) = 86 118. Variables used are from 

Table 4-2 and Table 4-3. 



 

66 
 

Figure 5.4 shows that the variables that pass the V>0.3 threshold most widely across age bands are 

tenure and the household variables (type, rooms, size). This is interesting because the economic 

proxies: activity, NS-SEC and, to a lesser extent, education also show moderate associations. These 

are, however, of a smaller magnitude and only of importance up to the 26/30 age band. Another notable 

observation in Figure 5.4 is the shift in the role of education in the past half a century as its rank 

importance increases not only across census years but also for the age bands for which it retains this 

relatively high position.  

5.4 Discussion 

Factors associated with migration at a population level show variation both at the micro-level (across 

age bands in the life course) but also at the macro-level (with the zeitgeist of the decade or cohort 

effect). Zeitgeist here is to be understood as the broad societal context at each census of the type 

Fielding (2012, p. 101) alludes to and Marr (2009) presents in a more concrete and accessible manner 

specifically for the UK. The cohort effect is the experienced snapshot in time of what Castles (2010) 

refers to as ‘social transformation…a fundamental shift in the way society is organised that goes beyond 

the continual processes of incremental social change that are always at work’ (2010, p. 1576). Although 

an encompassing account of the cultural, economic, and political climate of the complete study period 

is beyond the scope of this project, the shift in higher education is worth touching upon.   

Despite changes to how statistics on higher education are recorded in the UK (Youell, 2017), the sector 

has grown remarkably in the decades leading up to and beyond the study period. In particular, the 1960s 

saw the entrance of 17–20-year-old age bands in higher education double and increase almost 

exponentially into the 2010s (Bolton, 2012, p. 14; Fielding, 2012, p. 109). This change in education 

trends eventually takes on a cultural dimension: higher education has grown to now be an accepted 

and expected phase in the somatic stage of the life course (Smith, 2004, p. 78; Beech, 2014, pp. 173–

175). Notably, it may be perceived as an essential stepping stone into a global labour market (Waters, 

2006, pp. 181–182; Smith and Holt, 2007, pp. 147–150; Findlay et al., 2012, p. 121).  Prolonged 

education also has a less obvious knock-on effect on entry to full-time employment as well as other life 

course milestones.  

Within this context, it is unsurprising that for all decades, the association of demographic dimensions 

with migration was strongest in the 17-30 age bands – the developmental stages of early adulthood. 

These age-based results are broadly in line with migration rate observations from 2002 to 2013 (Lomax 

and Stillwell, 2018, pp. 130–131). Lomax and Stillwell (2018) use different age bands, notably 15-19 

and 20-24, to conclude that the older age band, which would include university graduates moving for 

their first job or returning home in preparation for this – is the most mobile. Their choice of age groups 

is spaced by five years for consistency; however, this strategy of age division is limiting because of its 

insensitivity to lived experiences across the life course. It implicitly assumes that the migration rates of 

under-aged secondary school students (in the 15-17 age bands) generalise with those of their legally 

liberated 18–19-year-old seniors. The importance of this subtle difference is that it leads to two different 

readings for the importance of mobility at the somatic stage of the life course. 

Figure 5.3 shows that the most mobile populations are between the age of 18 – the legal threshold for 

adulthood – to 23 years old because the Cramer’s V values for most topics peak within that age range. 

However, it also highlights that the strongest signals of the association are in the 19/20 age bands. This 



 

67 
 

thereby contributes a higher-resolution understanding to Lomax and Stillwell’s (2018) observations. The 

high associations to migration with the 19/20 age bands for all topics are likely the case because that 

narrow time window differentiates most clearly the occupational and, by extension, personal trajectories 

for individuals by, for example, marking either the entry into the labour force or commitment to higher 

education or else vocational training.  

Interestingly, the results in section 5.3 also suggest that although age might be the most informative 

topic when trying to distinguish a mover from a stayer (as shown in Figure 5.1), there is no single 

dimension that is unequivocally related to mobility. This could suggest that a decision to relocate - and 

expending the time and energy to move - is a cumulative result of several factors at a population level. 

This resonates with the line of argument in which migration is not the most important event at the 

individual level (King, 2020, p. 8). This proposition has been shown again and again by research using 

qualitative interviews (Rogaly, 2015; Winstanley, Thorns and Perkins, 2002; Lu, 1999; Byron and 

Condon, 1996). More recently, Shubin (2020) pushes this point further as he questions the philosophical 

meaning of mobility to argue for a 'spatio-temporal uncertainty of evaluation' (2020, p. 811). He suggests 

dynamic serendipity to understanding individual-level migration that goes beyond preferences and 

planning, attitudes, and behaviours. The first finding of this chapter contributes to wider debates on 

mobility within Population Geography and migration studies by clearly showing that there is indeed great 

diversity in the experience of migration across the life course (Figure 5.2, Figure 5.3, and Figure 5.4). 

By pointing to these differences, the analysis of this chapter contributes a systematic way of deciding 

‘where to start’ the problem of understanding individual decisions to migrate at different points in time.  

As in the baseline results by period in Figure 5.2 and age in Figure 5.3, most crosstabulations in Figure 

5.4 are significant at a conservative level (P<0.01). However, the strength of association to the different 

demographic dimensions is mostly low (0.1<V<0.01) to moderate (0.3<V<0.5), suggesting that no single 

variable is of overwhelming importance on its own. There are two notably exceptional cases of a high 

association (V>0.5) with mobility. These are both for the tenure variable at the age band 19/20, after 

the turn of the millennium, as seen in Figure 5.4 a. for 2011 and b. for 2001.  The rising association of 

tenure with mobility only increases in importance and momentum from the 2000s onwards. This would 

be the time when those who were children at the time of Thatcher’s 1980 Housing Act would themselves 

have entered the 20-30 age group, the mid-mark of adulthood. The rank of the demographic delineation 

by tenure is much lower in 1971 and 1981 and consistently secondary to the household variables 

(rooms, size, and type). In 1991 for the first time, the importance was almost indistinguishable from 

household dimensions. The implication of this is that how populations interact with the built environment 

- as mediated by tenure arrangements - has been becoming increasingly important.  
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5.5 Conclusions 

Although the relative importance of variables related to moving does not differ significantly in recent 

history, it does so most clearly for tenure. The individual residential arrangements show the highest 

association at the macro scale of census epochs (as shown in Figure 5.2) and at the micro-level 

throughout the life course (as seen in Figure 5.3). Of the demographic factors investigated, tenure and 

those relating to the household are consistently most highly ranked in their association with mobility 

(Figure 5.4). These findings are aligned with the observation from Chapter 4, Figure 4.7, which showed 

that mobility is by far most prevalent for private renters compared to other tenures, but also other 

demographic distinctions, including household type and also education and economic activity amongst 

others. This chapter suggests a conceptual framing of the Urban Demographic Metabolism to 

operationalise the relationship between populations and the built environment through housing. Thus, 

the findings of this chapter motivate a closer examination of households and their living arrangements 

in Chapter 7.  

Chapters 4 and 5 examined the characteristics of movers and how these evolved over time. A closer 

look at individuals’ characteristics associated with migration across the life course re-affirmed the 

findings from Chapter 4 that the population-level behaviours show less divergence across geographic 

space relative to other factors. The association of different variables with migration does not show a 

great difference between London and, England and Wales. Figure 5.1 suggests that being in London 

or not has a small and even insignificant role for migration compared to the host of other 

demographically distinguishable characteristics someone can be described by. This is likely the case 

because London - as a region - consists of many different types of places on a smaller scale. The next 

chapter will thus follow up on this claim to examine small patterns of mobility. 

5.6 Limitations 

The nature of the census data means that migration can only be measured retrospectively and cannot 

provide information as to the intent of mobility outcomes. Furthermore, although London’s thirty-three 

boroughs did not show a high association with migration considering many other life factors (Figure 5.1), 

it would be naïve to assume that place has no role to play in mobility decisions. Instead, the resolution 

of this must be called into question. As the above associations have shown variance over time, so too 

will there inevitably be spatial differences. This limitation motivates the spatial paradigm of 

understanding London’s Demographic Metabolism, which will be examined in the next chapter.  
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6 Understanding Patterns of Population Flows 

6.1 Introduction 

The purpose of this chapter is to present a view of the spatial manifestation of London’s Demographic 

Metabolism. It uses a migration-based classification to compare London to its immediate hinterland in 

two ways. Firstly, it illustrates how mobility processes in the capital might create places that are similar 

or different to other small areas in England and Wales. Secondly, grouping small areas into their shared 

or different characteristics provides a lens through which to group mobility behaviours. This means that 

as residential decisions link different types of places, these choices themselves create types of flows 

that give insight into individual-level experiences. Migration can shape the local quality of a place both 

through its presence and through its absence. The often neglected flip side of the recent mobilities 

paradigm is the much larger numbers of people and places that are not in flux (Schewel, 2019). A 

contribution of the chapter is to provide an accessible and scalable approach for understanding the 

impact of mobility within the system of small areas within England and Wales over time. It thus provides 

an important benchmark for numerically grounded discussions of local inequality and spatial 

polarisation. 

The literature reviewed in section 2.2.4.1 suggested that there may be a trade-off for places to be mobile 

and insecure - but prosperous; and, on the other hand, being stable and comfortable - but economically 

stagnant. Situating London’s migration experience relative to other places in England and Wales is 

conceptually important because evidence suggests that urban structures and population dynamics have 

a ripple effect and are even reproduced in other regions (Dutton, 2003; Gordon, Champion and 

Coombes, 2015). Methodologically, such an embedded method addresses the gap in integrative 

approaches that can be scaled using different datasets. 

Across the LS sample, approximately one in ten persons moved homes (Table 4-2). Against this 

baseline, Londoners were slightly more mobile (Figure 4.8). Despite this, a closer look in Chapter 5 

showed that the relative contribution of just being in the capital was not as strongly associated with 

mobility compared to demographic variables such as cohort or type of living arrangements (i.e., tenure 

and number of household rooms) (Figure 5.1). The lowly rank of place suggests that although migration 

in London may be higher than usual, specific pockets of the capital might be more similar than different 

to other places in England and Wales. Thus, understanding London’s Demographic Metabolism in an 

integrative, quantitative manner would require understanding mobility and immobility at a higher spatial 

resolution that reflects more local qualities of places.  

The analysis of this chapter classifies small geographic areas within England and Wales by their 

population stability and density rank to render these comparable over time. It thus enables a closer look 

into mobility behaviours that proxy neighbourhood-level changes one would experience when moving 

from one location to another. The analysis adds to spatial mobilities research by offering a methodology 

that embeds a spectrum of population-level mobility behaviours into a broader system of comparable 

smaller units. Notably, this chapter adds to the thesis by providing a closer look at how mobility 

behaviours shape places, but also by showing a typology of moves originating from London. 
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6.1.1 Population Stability and Density 

Under the Tönnies approach, as discussed in section 2.2.3.3, it would be expected that higher 

population size and concentration would reduce attachment and community participation. However, 

Kasard and Janowitz (1974), following from the Chicago school of Park and Burgess, argue that it is 

collective behaviours over time that are more important in creating area attachment. The analysis of this 

chapter uses population stability to understand the transience of a place. This is measured as being 

resident at an address for at least one year and serves as a proxy for place attachment (further 

discussed in section 6.7). 

Geographies of segregation and concentration are expected to be interlinked; thus, population stability 

and density are examined conjointly. For example, student ‘ghettos' (Smith, 2004, p. 74), ethnic 

enclaves (Finney and Simpson, 2008, p. 70; Catney, Wright and Ellis, 2020, pp. 6–7), and poverty 

pockets (Smith, 2012, p. 472; O’Brien and Cheshire, 2019) would manifest themselves spatially as 

places at either extreme of the migration and density spectrum. HMOs, for example, tend to cluster in 

distinct neighbourhoods with relatively high population densities and turnover even when flatshare 

arrangements are very different (e.g. students, young professionals, benefit claimants or other groups) 

(Smith, 2012). In addition, it is expected that most places follow in the legacy of their past such that 

places that are at either extreme in terms of population stability or density at one point in time are more 

likely to continue to do so in the next. This has been the case of multi-ethnic neighbourhoods in the UK, 

which have been shown to retain their high diversity status of ‘area type’ over time (Catney, Wright and 

Ellis, 2020, p. 13). Area-level stability in this study means mobile individuals are replaced by someone 

who is demographically very similar. However, as most studies it relies on a social dimension by which 

to define similarity. Such definitions can be questioned, as self-identified ethnicity, gender and cultural 

belonging can vary both within society and then again by how individuals identify themselves. More 

even characteristics such as age, relationship, or career status share the same problem. Such 

demographic similarities are conditions bound at a certain point in time and the inferences based on 

these will vary with time. This time-dependence is confounding for understanding the Demographic 

Metabolism when it cannot be done justice across a large spatial and temporal scale.  

6.1.2 A System Beyond London 

A large-scale scope is important. Examining population stability and density at the largest scale is 

motivated by the national ‘density divide’ (Wilkinson, 2019) argument, which suggests self-selected 

migration into opportunity-rich cities such as London polarises these from their national hinterland. ‘Left 

behind places’ (Townsend and Champion, 2020, p. 568) in the UK – those economically disaffected 

with the inequality that has recently tipped into anti-establishment voting behaviour – can be traced back 

to WWI. These are places that suffered the drop in demand of heavy industry to then miss out on the 

growth of the light engineering and services sectors experienced in the South of England more widely, 

thereby broadly creating the ‘North-South’ divide as discussed in greater detail by McCann (2016). This 

rift between prosperous, majority urban areas and sparser left-behind places creates a sentiment that 

the latter places ‘don’t matter’ (Rodríguez-Pose, 2018).  

Because the relationship between London and the rest of England and Wales is complex, and indeed 

more so over time, it is essential to understand the dynamics of population stability and density in 

tandem. To simplify this web of spatial dependencies, the system beyond London can be summarised 
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as its immediate, commutable hinterland (section 6.4.1.3), urban areas that include cities and towns 

(most notably in the north as discussed in section 6.4.1.2), and other, majority rural areas.  

Rural places are distinguished by population density from urban ones. For this reason, Stillwell et 

al.(1990) look into net migration trends by densities across England and Wales to show that up to the 

mid-1980s, migration away from the densest cities was the dominant mobility stream across the study 

area. However, counterurbanisation flows were not equally distributed between 1975-1986. The North 

experienced a net population loss through migration across all density categories because the 

movement of people towards the South was more significant than those down the density gradient. 

More recently, Lloyd et al. (2017, p. 1) suggest a continued North-South divide where in-migration – 

which would manifest itself in low population stability - is largest in the southern areas. Both analyses 

touch on the osmosis effect down the population density gradient at the local authority or equivalent 

(NHS Family Practitioner Committee) level. The dynamic of this gradient at a smaller scale is novel to 

this analysis.  

A smaller scale is important for linking regional exchanges between places and the local residential 

setting, as there is evidence to suggest that the two might be contingent on each other. For example, 

Prothero and Campos (2020, fig. 5) show that towns within travel to work areas closer to major 

conurbations but also, on the other extreme, small towns have higher deprivation scores in 2019. These 

small urban areas are less well-off than peer towns in the vicinity of larger other towns or else rural 

hubs. Contingent relationships can also manifest themselves in more abstract ways. In Dutton’s (2003) 

case study of The Calls in Leeds, the author argues that  ‘outsiders’ (2003, p. 2569) - anecdotally 

migrations from London and the South East – were pivotal in the early gentrification of the area. This is 

because consumption practices of a restructured labour market that emulates London is what made 

inner-city living desirable in that small area, not the preference of locals. Interaction between the local 

and global context is most clearly pronounced through migration. 

6.2 Measuring Characteristics of Places  

“The history of migration modelling is replete with contradictory theory and conflicting 

empirical evidence.” (Fotheringham et al., 2004, p. 1640)  

Migration is an interesting example of an interdisciplinary field where stakeholders, by definition, come 

from different backgrounds and conventions. It has its place in the fields of Geography, Sociology, 

Economics and History, to name a few. The growth in the popularity of geographic information systems 

(GIS), open-source software and open code repositories means that methods once obscured in 

branches of migration modelling through technical jargon can now be easily accessed and more swiftly 

applied.  

Advancing any field requires a baseline for comparing research. The increasing growth of new tools 

and open datasets have widened the discussion on migration. However, challenges remain to focus the 

discussion by conducting research that can be directly replicated and built on further by an 

interdisciplinary community. Researchers are expected to be fluent in three distinct areas: mathematics, 

computational implementation, and contextual interpretation of migration patterns to understand 

patterns of migration and keep pace with the preceding research. As larger datasets and better 

computation become the norm in research, there needs to be a shift in research towards placing greater 
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value on the communication of the process. This is to move beyond confusing dumps of code that raise 

more questions than they answer. From a technical view, this would be to acknowledge that even the 

rare, heavily commented code is not enough because people understand methods in a different order 

than compilers do. From a contextual perspective, this means holding space to acknowledge the 

possibility of an ecological fallacy whereby individual traits are generalised across a population bounded 

in space.   

Although case studies provide a powerful lens to understand migration processes, there is value in 

being explicit and rethinking what case studies can have in common. The difficulty that plagues 

anecdotal studies is the lack of consistency in testing formats for their findings. This is important 

because starting any study from the ‘first principle’ is time-consuming. Time pressures can often lead 

to opaque analyses that compromise the opportunity for the critical discussion they merit. In the long 

run, this leaves undesirable room for inconsistent results and incomparable analysis. 

An alternative to this is approaching analysis through the literate programming paradigm and creating 

an agenda for a clear communication method. In his seminal paper, Knuth (1984) presents a computer 

language implementation for what he calls ‘literate programming’. Promoting Knuth’s WEB language or 

any other specific tool is not the purpose of this section because the plethora of coding languages and 

GIS applications each have their unique virtues. Instead, this section will engage with the paradigm of 

literate programming: 

“Let us change our traditional attitude to the construction of programs: Instead of 

imagining that our main task is to instruct a computer what to do, let us concentrate 

rather on explaining to human beings what we want a computer to do.” (Knuth, 1984, p. 

97)   

The principle of Knuthian literate programming is writing instructions that read like prose so that 

meaningful details that pertain to the data processing, structure and computational implementation of 

formulas are integrated and explained, not assumed and omitted. In relation to this, meaningful details 

within migration research that often remain overlooked are 1) data used (notably if and how within 

moves are treated) and 2) transparency of numeric methods, which is a function of replicability and 

interpretability.  

6.2.1 Replicability & Interpretability 

Describing basic patterns and trends involves tapping into the research of others instead of starting from 

the first principles. The first step to avoid re-inventing the wheel is understanding what methods can be 

used, which in turn necessitates a clear understanding of whether the data that may possibly be 

procured is similar or different to what other researchers have worked with.  

For this research, the choice of metric has been guided by a focus on global replicability. This is the 

case because rendering migration comparable has been identified as an important direction for both 

international (Lemaitre, 2005) and internal migration (Bell et al., 2015). To clarify the meaning of 

‘replicability’, the figure below illustrates the relationship between this and reproducibility.  Replicability 

can be considered as a data-driven pathway to contributing knowledge, which can change as 

information that is available changes. The choice of replicability over reproducibility is to acknowledge 

that migration data is imperfect, as discussed in section 4.2.1. Despite this, there exists an urgency for 

‘empirical substantiations of the scale and effects of migration’ (Smith, 2019, p. 729), not least because, 
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as laid out in section 2.2.4 and shown in Figure 10.12, migration is associated with a plethora of social 

processes. 

 

Figure 6.1 Illustrating Replicability  

Replicability after (Whitaker, 2018) – one of two principles guiding analysis within this chapter 

The data employed in this analysis is the total resident population, migrants, and administrative 

geographic area as listed in Table 6-1. Although the timescale of mobility transitions can be measured 

or approximated at different timescales as previously discussed in Chapter 2, resident populations and 

administrative areal coverage are both base statistics that are collected at a global level. The analysis 

uses a new measure on census data: population stability; and an established spatial one: arithmetic 

population density, as proxies for the social and physical fabric of place. The simplification of this 

analysis at one point in time allows it to generalise over time periods.  

Interpretability is defined as ‘the degree to which an observer can understand the cause of a decision’ 

(Miller, 2019, p. 8). When attempting to understand population flows, the decisions of interests are the 

assumptions made on where to draw the line of what defines a place. This is because flows are strictly 

defined as movement between some delineations of geographic space. Delineations of geographic 

space, on the other hand, are non-trivial and are subject to effects of aggregation and scale, what is 

known as the modifiable areal unit problem (MAUP). MAUP is an ‘unresolved problem’ that 

overshadows spatial analysis (Dark and Bram, 2007, p. 478; Wong, 2009, p. 170). Wong summarised 

the issue succinctly: ‘It is quite clear that data at different aggregation levels or for different zoning 

systems will be different due to spatial smoothing, and there is not much the analyst can do about it’ 

(Wong, 2009, p. 172). The MAUP is an issue of capturing variance in space. Wong (2009) proposes 

three approaches for dealing with the MAUP: merely acknowledging it as a limitation, evaluating 

systems hierarchically with multiscale analyses and endeavouring to develop scale-independent 

techniques.   

Surface approximation techniques, such as those used in Liverpool University’s PopChange project, 

deal with aggregation differences by estimating populations across postcodes and applying smoothing 

techniques to re-aggregate results over a grid structure of some arbitrary resolution across space (Lloyd 
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et al., 2004, p. 2; PopChange, 2015). This class of methods rely on the availability of postcode 

information and makes stronger assumptions about the quality of the data. It has not been used in this 

analysis because, at the time of writing, PopChange does not provide information on the migration 

variable.    

6.2.2 Literacy and Tidy Data 

The ability to model and estimate robustly is only as good as the researcher’s ability to accurately pin 

down the basic patterns and trends. Baselining statistics are the foundation for more advanced models. 

Migration probabilities can take many forms and ‘may be chosen simply to represent an observed base 

period matrix of flow or, alternatively, to represent an initial guess’ (Plane, 1982, p. 441). The probability 

or rate of migration might be very different depending on the denominator. This would normally be the 

population ‘at risk’ of experiencing a migration event. However, the denominator could potentially be 

expressed as an event of departure (origin population), arrival (destination population) or some 

combination of the two. Ambiguity on the denominator is a difference in a line of code that makes drastic 

changes to results.  

Tidy data is a data standard widely used within the R programming language to facilitate analysis and 

interoperability of techniques (Wickham, 2014, pp. 2–5). It is a matrix notation based on the traditions 

of relational algebra and databases, or which each row is an observation, each column a variable, and 

all cells are values. Within the migration context, this means that each place is represented as a row 

and described by attribute columns that hold specific values, as shown in Figure 6.4.  

6.3 Delineating of Places over Time   

6.3.1 Interaction Data  

The scope of this analysis is the full extent of England and Wales for four censuses based on data 

collected by the ONS. The smallest geographic building block per census are enumeration districts for 

1981 - 1991; and output areas for 2001 and 2011. However, the spatial units used in this analysis are 

chosen to be compatible with available migration data products. Specifically, the smallest administrative 

boundaries for which interaction data is released. The historic polygons satisfying these conditions vary: 

for the years 1981-1991, wards are employed, whereas, from 2001 onwards, the units fitting these 

criteria are output areas. Although some years have the same naming convention, the actual statistical 

geographies vary by census year because these building blocks are generated parametrically based on 

the estimated population distribution in space for each census year. This, amongst other things, makes 

intercensal analysis a non-trivial task, as discussed in greater depth by Martin et al. (2002). The 

geographic boundaries for which interaction data exist are shown in Figure 6.2 relative to the LAD 

boundaries of London.  
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Figure 6.2 Historic statistical boundaries for London  
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6.3.2 Census Tables Used 

Table 6-1 lists the exact tables used for this analysis by their reference in the official national databases 

CASWEB (1981-1991) and NOMIS (2001 - 2011), as well as the cardinality of each set of polygons 

within England and Wales. The tables were chosen to be compatible with available flow data on 

migration and processed accounting for year specific anomalies as addressed in section 6.4.3.1.  

 Total Population Migrant Population Unit Polygons 

1981 ‘Resident Population’: Table 1  

All present residents. 

Table 8 Migrants: Different 
address one year before the 
census 

Ward 

 

9 290 

1991 ‘Resident Population’: Table S01 
Population base: Present 
Residents, Total Persons 

Migration Table S15: 
Migrants 

 

Ward 

 

9 527 

2001 ‘All People’: All 2001 output areas ‘People who are migrants’. 
All 2001 output areas 

Output 
Area 

175 434 

2011 ‘All Usual Residents’: ‘Lived at the 
same address one year ago.’ 

‘All Usual Residents’: 
‘Migrants: Total’ 

Output 
Area 

181 408 

Table 6-1 Census Population Tables Used   
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6.4 Methodology 

6.4.1 Urban Proxies 

Towns and cities, more generally built-up areas, have changed over the forty years. However, to 

understand the Demographic Metabolism, it is necessary to have some differentiation between urban 

and rural places because the baseline study in section 6.5.1 showed that some smaller urban LADs 

had a migration profile comparable to some London boroughs. As small areas between 1981-2011 are 

rendered comparable at the Local Authority District level, the clearest way forward is to map these 348 

aggregate geographies to towns and cities.  

6.4.1.1 Built-Up Areas  

The ONS provides statistical geographies of the built-up areas (BUAS) of 112 major towns and cities 

within England and Wales. ‘Major’ settlements are defined as those exceeding 75 000 residents or the 

same in the workday population at the 2011 Census (ONS, 2016b, p. 6). Urbanised areas are identified 

based on Ordnance Survey data applied on a 50m grid. BUAS are the units used for the ONS’s own 

subregional research into understanding towns (Prothero and Campos, 2020). 

This analysis spans four decades. Therefore, places that were urban in 2011 might not have been so 

in 1971. This cannot be fully accounted for. However, one way forward was to use a conservative 

assignment for the majority urban LADs. This means that four large LADs with only a small percentage 

of their area covered by a built-up area in 2011 were classed as non-urban ‘other’. This was the case 

for Harrogate, with a population of 74k in 2011 and geographic footprint overlap of 1% with its containing 

LAD; Weston-Super-Mare (84k/5%); Chester (86k/2%); and Shrewsbury (72k/1%). In addition, the 

decision was made to define the extent of Newcastle and Birmingham based on the Type and Wear 

and West Midlands metropolitan county groups (Gov, 1972). This was for consistency with the modern 

understanding of the scope of these cities.  There are other more fine-grained ways to partition regions 

and sub-regions based on travel or information networks. However, these are not as temporally robust, 

and more interestingly, these do show a high degree of agreement with administrative boundaries (Ratti 

et al., 2010, p. 3). As a result, the simpler approach has been chosen for this analysis.  

The results of mapping LADs to ‘urban’ and ‘other’ areas are depicted in Figure 6.3. It shows how LADs 

in England and Wales are divided into four broad groups. These groups are: urban regions, majority 

non-urban (i.e. ‘other’) places and two more groups: the Northern Powerhouse Core LADs and those 

that are within a commuting distance to London.  The latter two are elaborated on further in sections 

6.4.1.2 and 6.4.1.3, respectively.  

6.4.1.2 The Northern Powerhouse Core 

The North-South divide can be described as a ‘line running approximately from the Bristol Channel to 

the Humber estuary’ (Townsend and Champion, 2020, p. 569) that cuts off the former industrial 

heartland from the more prosperous south of the country (see Stillwell et al., 1990, p. 58). Within this, 

the ‘Northern Powerhouse’ is a term first used by Chancellor of the Exchequer George Osborne in 2014 

to refer to the former heartlands of the industrial revolution and has been an important part of the 

Conservative manifesto since (Thomas, 2015). The scope of the Northern Powerhouse Strategy as of 

2021 is very wide and ranges from north Wales to the border with Scotland (UK Government, 2021). 

The geographic extent of the Northern Powerhouse used in this analysis is based on four metropolitan 
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counties: Merseyside, South Yorkshire, Tyne and Wear and West Yorkshire groups (Gov, 1972). It 

comprises the urban corridor between Liverpool, Manchester, Leeds and Sheffield (Citymetric, 2015). 

Together these cities and their suburbs form a contiguous region, as shown in Figure 6.3, with a 

population size comparable to London. The LADs that comprise the Northern Powerhouse Core (NPC) 

are listed in Table 6-2. 

 Metropolitan county Constituent Local Authorities District (2011) 

Northern 

 Powerhouse 

Core 

(NPC) 

Merseyside City of Liverpool,  

Knowsley, St Helens, Sefton, Wirral 

Greater Manchester City of Manchester,  

City of Salford, Bolton, Bury, Oldham,  

Rochdale, Stockport, Tameside, Trafford, Wigan 

West Yorkshire City of Leeds, 

City of Bradford, City of Wakefield, Calderdale, Kirklees 

South Yorkshire City of Sheffield,  

Barnsley, Doncaster, Rotherham 

Table 6-2 Northern Powerhouse Core Districts 

 

6.4.1.3 Commuter Areas to London 

Commuter areas to London are defined as LADs that include a rail station that can reach London travel 

Zone 1 and 1-2 (where employment is densest) within 45 minutes. As travel times are variable, i.e., 

specific to a day and time, the trip lengths within this analysis were calculated for peak-hour travel on a 

workday. The exact workday set was Monday, 15.07.19, with the arrival threshold to the first zone 1 

station on an incoming rail travel line set to 9.30 am. 

Identifying stations on the periphery of the employment centre of London involved manually sifting 

through 71 spatially mapped stations within London’s Zone 1 & 1-2 to identify 26 entry stations. The 

next step was to identify plausible stations serving that travel centre by designing a purpose-designed 

isochrone algorithm written in R. Firstly, this identified all potential departure stations for trips into 

London based on national rail mobility data from the Association of Train Operating Companies, TfL's 

general journey planner Tranxchange timetable for tube lines and existing Crossrail timetables. 

Secondly, the fastest direct trip time from each point (given the same input day and arrival time) was 

retrieved sequentially using the Google Maps API service.   

The scheduled travel times for the most outlying (measured in Euclidean distance) commuter stations 

were manually validated against National Rail’s traveller-facing Online Journey Planner. Where 

possible, trains which would not be suitable for working commutes (e.g., services that have only one 

fast train service per day) were also manually excluded. The exact commuter stations and destination 

stations into London are shown in greater detail on the author’s website (Buyuklieva, 2019a) and are 

also shown as points in Figure 6.3 
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6.4.1.4 Spatial Summary 

 

Figure 6.3 Urban Local Authority District Groups 
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6.4.2 Basic Migration Measures 

 

Figure 6.4 Basic Summary Vectors  

 

Reference Name Vector Implementation 
 

 Total Migration 𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  + 𝑂𝑀 ⃗⃗⃗⃗⃗⃗ ⃗⃗   ( 4 ) 

 Within Migration Rate  𝑤 ⃗⃗⃗⃗ 

𝑃𝐴𝑅 ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 
 ( 5 ) 

Hinde, 1998, p. 193; Bell et al., 2002, 

p. 443; Dennett and Stillwell, 2008, p. 

28 

Migration Rate = 

Churn (single event) = 

Crude Migration Probability 

 

 

𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  +  𝑂𝑀 ⃗⃗⃗⃗⃗⃗ ⃗⃗   −  𝑤 ⃗⃗⃗⃗ 

𝑃𝐴𝑅 ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 
 

( 6 ) 

Boyle et al., 1998, p. 45; Rowland, 

2003, p. 397 

Net-Migration Rate 𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  −  𝑂𝑀 ⃗⃗⃗⃗⃗⃗ ⃗⃗  

𝑃𝐴𝑅 ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 
 ( 7 ) 

Boyle et al., 1998, p. 45 Demographic Effect 
100 * 

𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  − 𝑂𝑀 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  

𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  + 𝑂𝑀 ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  − 𝑤 ⃗⃗⃗⃗ 
 ( 8 ) 

Boyle et al., 1998, p. 28; Rowland, 

2003, p. 397 

Turnover = 

Rate of Gross Migration 

𝐼𝑀 ⃗⃗ ⃗⃗ ⃗⃗  +  𝑂𝑀 ⃗⃗⃗⃗⃗⃗ ⃗⃗   −  2𝑤 ⃗⃗⃗⃗ 

𝑃𝐴𝑅 ⃗⃗⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ 
 ( 9 ) 

   
 

Table 6-3 Migration Summary Statistics 

 

Net migration measures take account of the direction of migration flows, but our understanding of 

migration can be extended using population turnover and churn as measures of population stability. 

Turnover is a measure of the intensity of migration into and out of a district, whereas churn additionally 

also includes the flows that take place within each district. Using districts of Britain and their type-based 

groupings, the highest levels of turnover and churn are found in London and some of the more dynamic 

urban areas, whereas the lowest levels are found in rural and previously industrial areas. Age has a 

significant effect on these measures, with the population in their late teens and early twenties being the 

least stable and older populations being more stable (Dennett and Stillwell, 2008). Stillwell et al. (2010) 

provide an overview of datasets and sources, specifically in the UK.   
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6.4.2.1 Outliers 

Several migration metrics were used to substantiate the claim that London is a worthy location for this 

research because it is presumed to be exceptionally transient (as mentioned in the contextual review). 

The purpose of the analysis is to quantify London's mobility and set a baseline for ‘standard' mobility 

rates. 

This analysis looks at 348 LADs 2011 (326 English and 22 Welsh). These geographic areas are used 

as the administrative boundaries, and data for these areas is collected centrally by the Office for National 

Statistics (ONS). The data for this analysis consists of two ONS tables from the 2011 census, each with 

248 LADs. Table KS101EW provides the usual resident population. Table MM01CUK, Cell 1 provides 

an Origin-Destination matrix on the internal migrant population. The migrant population data used in this 

analysis is based on question 21 of the 2011 census, where the ONS defines the migrant population 

as:  ‘people who were resident in one area one year before the census, but resident in another area at 

the time of the census (the flow of people to and from an area)’ (ONS, 2014, p. 19). 

Setting a baseline or otherwise stated - understanding what is usual -  requires a definition of what is 

unusual. Tukey fences are a robust way of defining outliers based on rank, where an observation is an 

outlier if it is 1.5 times the interquartile range away from either the first or third quartile. The 1.5 cut-off 

is an arbitrary but accepted convention. This method is advantageous as it is insensitive to the 

distribution of the data. The maps in this analysis show the quartile rank for each metric, where higher 

values are indicated by a darker shade of grey. Areas that are Tukey outliers are highlighted in red and 

blue to indicate exceptionally high and unusually low values, respectively. 

 

Figure 6.5 Tukey Fences on Example Data 

 

6.4.2.2 Measuring Population Stability 

Section 2.2.4.1 discussed in greater detail how population transience and stability can reflect on the 

health of the place. In summary, the relationship is non-trivial. However, either extremely high or low 

stability is a signal of some unusual relationship between a place and its inhabitants. Previous literature 

has suggested that the link between mobility and spatial planning is underdeveloped (Stockdale and 

Catney, 2014, p. 84). This investigation deals with quantifying mobility as a characteristic of a place, 

under the assumption that this is a measurable outcome, which is a prerequisite of how individuals 

become rooted in a place and intergenerational living.  

There is no agreed definition of transience (Jiang, Pacheco and Dasgupta, 2019); therefore, within this 

research, it will be defined as a characteristic of a place that has transient residents without taking into 

consideration net changes. The focus of this analysis is on setting the quantitative groundwork for 

understanding the stability of a place in the broad but replicable sense. 
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Population stability is a simplified metric that is new with its application to measure transience in the 

context of the UK at such a scale. This contributes to the array of migration metrics used to understand 

mobility by turning the question around to measure inverse migration. In-migration is the only reliable 

record because migration is recorded retrospectively. This means out-migration that leaves England 

and Wales is lost. However, in-migration alone is of little interest because it lacks context. Instead of 

focusing on the people in an area, migration can be framed as a characteristic of a place in terms of 

population stability.  Henceforth, population stability will be defined as the percentage of long-term 

residents (i.e., established at their current address for over one year) overall residents. The choice of 

the one-year time interval is driven by the availability of data within the study area of England and Wales 

for the digitally available census years. However, this temporal threshold is also consistent with the 

United Nations’ definition of permanent migration, which is defined based on a change of residence for 

a duration of one year or more (United Nations, 2016). 

 

 S = Population Stability = 
𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛−𝑁𝑒𝑤 𝐴𝑟𝑟𝑖𝑣𝑎𝑙𝑠

𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

Where: 

New arrivals are those residents who lived at a different address one year ago 

 

( 10 ) 

 

The measure S falls within the range of zero to one. Values of zero indicate absolute transience: this is 

the scenario in which everyone lived at a different address one year ago. By contrast, values of one 

indicate a completely stable population, where there are no new arrivals within the last year. 

Population stability, as proposed here, is a measure that only uses in-migration data so as to 

accommodate for the nature of the data collection procedure and thereby minimise assumptions by 

omitting out-migration. The latter is problematic, as discussed in Chapter 4, because of its bias towards 

missing cases during survey data like the census. Specifically, accounts are lost when moves happen 

outside of the area of interest due to the retrospective nature of the data gathering procedure. The bias 

is that individuals who have moved homes but are no longer in the spatial scope of the survey at the 

time of the survey are not accounted for. More simply stated: you can’t ask questions to someone who 

is no longer there to be surveyed.  

Also, this measure removes the ambiguity on whether and indeed how within-area migration is 

considered. Population stability treats all residential relocations in the area equally such that the focus 

is not on where individuals have come from but rather on whether their relationship to their home is one 

of a newcomer or someone who has had some time to settle.  

The metric used in this analysis is complementary to previous research on stability that examines the 

stability of place rather than that of a population. Previous work on multi-ethnic population 

neighbourhoods within the same study area has found that residential stability of types of persons is not 

a function of ‘rootedness’ but, in fact, the exact opposite (Catney, Wright and Ellis, 2020, pp. 12–13). 

Residential stability used here is a simple but robust measure that considers the proportion of individuals 

who have stayed in the same home at least one year prior to the study period. In most areas where 

there are no major changes to the housing stock, this metric would consistently approximate population 
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turnover across a wider study area. However, in newly occupied areas, low stability could signal a 

growth in households. The essence of the issue is that population stability could suggest different 

processes depending on the local context of the built environment. For this reason, it is examined 

conjointly with population density.  

6.4.2.3 Measuring Population Density 

Population density is a proxy for the built environment with implications for the individual, as discussed 

in section 2.2.2.3. It gives an idea of how populations occupy space and is thus a way to delineate the 

rural from the urban setting, but also types of urban settings. Measuring relative density across England 

and Wales is useful to situate London’s Demographic Metabolism in two ways. Firstly, it provides a 

juxtaposition of small local areas in the capital against those in other cities. Secondly, it can serve to 

describe residential moves as a shift in the type of place (e.g., from high to lower density as a proxy for 

the level of urbanisation after Stillwell et al. (1990, p. 64)).  

Measuring population density is useful but contested – especially with regard to residential use (GLA, 

2019b). This is because different denominators (areal delineations) can be used for its calculation. 

Landcom - Sydney’s government land and property agency - differentiates between five types of 

residential densities based on what these include: site (only residential units), net (include local roads), 

gross (include the previous and amenities – such as parks or schools), urban (include ‘regional land 

uses’ – to be understood as other large amenities ) and metropolitan (‘all land’) (Landcom, 2011). What 

they refer to as ‘metropolitan’ density is defined more clearly by the Census Bureau of the United States 

as the ‘arithmetic population density’ (U. S. Census Bureau, 2019). Another nuance of measuring 

density over time is using a ‘constant density’ measure (Dorling and Atkins, 1995). This temporal 

nuanced metric sets density thresholds (in Dorling and Atkins’ case, deciles) at one point in time to 

produce labels that are re-used for other points in time. In their approach, density categories are 

assigned once based on values in 1971 (Dorling and Atkins, 1995). These decile thresholds are then 

used to label the density measure of all future accounts. Otherwise stated, constant density as a 

measure takes the data distribution at one point in time to describe all subsequent points in time – it 

adds a temporal nuance by making all measures relative to the first observed point in time. This 

approach has not been used because of the drastic changes in boundary units after output areas were 

introduced in 2001.  

Instead, within this research, the international convention (United Nations Statistics Division - 

Demographic and Social Statistics, 2020; World Bank, 2020) of arithmetic population density (D) is used 

to minimise assumptions. The guiding choice for the use of this measure as an area characteristic has 

been the ease of replicability (as the metric considers two pieces of widely collected data: area size and 

resident population) and reproducibility, as only openly available data is considered. Density (D) is 

defined as the total resident population recorded within a census geography divided by the area in 

hectares of that geography through:  

 D = Population Density = 
𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑡 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝐴𝑟𝑒𝑎 𝑖𝑛 𝐻𝑒𝑐𝑡𝑎𝑟𝑒𝑠
 

  
 

( 11 ) 

As mentioned previously, the denominator used to calculate population density can vary. This can vary 

mildly in terms of how generalised boundaries are to coastlines or more severely based on how natural 
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spaces are considered. In the UK, a fine-grained account of population density could, in theory, be 

calculated by dividing the resident population by the extent of the geographic area containing this 

population while accounting for certain land-use constraints. However, this is problematic because of 

the consistency and resolution at which these constraints are recorded and published. For example, 

Areas of Outstanding Natural Beauty and Greenbelts have a spatial resolution that is much coarser than 

the census geography. Including these would result in whole OAs being flagged as non-inhabitable land 

when in practice, these do include settlements. Smaller constraints such as Natural Parks, as recorded 

by the National Parks Authorities, Country Parks, or National Trust Land, are problematic for two key 

reasons. Firstly, these may vary across the whole study period, and, at the time of writing, the latter two 

are not yet published for Wales because the boundaries are under revision. Beyond the inclusion of 

natural spaces, changing administrative boundaries over time are the most important way the 

denominator of population density can vary. 

6.4.3 Harmonisation of Geographies 

There are several strategies for harmonising geographies and comparing census outcomes over time. 

Martin et al. (2002, pp. 83–98) and Rees et al. (2002, pp. 139–185) discuss known issues and various 

approaches in greater detail. The guiding principle for approaching analysis is covered in section 6.2.1. 

Harmonisation of historical geographies in this thesis is based on work by Norman and Riva (2012), 

who have generously provided lookup tables from the historical (1981, 1991, 2001) to LSOAs in 2011 

based on the nearest match between population-weighted centroids. The LSOA harmonisation results 

in a one-to-many match where a few large historic polygons are assigned to some of the smaller modern 

boundaries. For consistency and clarity, this analysis aggregates units on a Local Authority District 

(LAD) level, which is higher than the LSOA level. This creates a many-to-one lookup such that all historic 

wards will necessarily be nested into a larger LAD in 2011 geography – the ‘most appropriate units for 

analysis’ for intercensal change (2002, p. 85).  There are 348 LADs, which neatly nest into ten regions 

between England (n = 9) and Wales (n = 1). 

6.4.3.1 Year Specific Adjustments 

6.4.3.1.1 Area Calculation on Polygon Data  

Population density is dependent on the area of the historical boundary and can include uninhabitable 

land uses such as natural reserves, agricultural land and protected parks or gardens. These are not 

equally detailed across the country and, at the time of writing, not available for Wales. This means that 

constraints to account for non-inhabited land uses cannot be systematically applied across the study 

area at the scale of England and Wales; therefore, these are not applied at all.  

Population density is calculated as an indicative measure, as the difference in administrative boundary 

size could make it susceptible to the MAUP problem. It is worth noting that this approach is consistent 

with how population density is reported on a global scale by international organisations that provide 

information for cross-national comparison (United Nations Statistics Division - Demographic and Social 

Statistics, 2020; World Bank, 2020). For the years prior to 2001, the spatial data did not come with an 

official polygon area calculation necessary for deriving population density. This was calculated 

separately in QGIS with all boundaries aligned to the British National Grid projection with units in meters.    
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6.4.3.1.2 Shipping Populations 

In 1981 a small minority of residents aboard British-registered ships were recorded into the census with 

one shipping entry per local authority. The majority of these shipping entries have a population of zero 

(Martin, 2007, 2008). All shipping entries were excluded for consistency with later census years. 

6.4.3.1.3 Anomalies and Multipart Boundaries  

There is one polygons label (35NRAD) in 1981 that had no corresponding census table entry for resident 

population or migration one year ago. There were also twenty-seven census wards 0F

iin 1981 across 

England that consisted of several separate spatial units. Examples of three such wards and the resulting 

population density when this anomaly is not addressed and adjusted for are shown in Figure 6.6. These 

are likely operational divisions created to even out the workload of enumerators during data collection. 

For these, the adjustment is made to use the sum of all locations sharing the same identifying label for 

calculating the final population density. 

 

Figure 6.6 Example of Multiple 1981 Wards under One Name 

6.4.4 Baseline Classification 

This analysis classifies places in terms of population stability and density using quartiles and outliers. It 

does so by sorting all values into three main categories (low, average, high), with two additional 

categories for very low and very high cases (based on Tukey fences as used in Chapter 3). This is done 

because the continuous measures are spread across different ranges due to the differing spatial unit 

resolutions of the census throughout time, as shown in Figure 6.8, and therefore, cannot be compared 

directly.  

6.4.4.1 Defining Average 

As discussed previously, labels of ‘high’, ‘average’ and ‘low’ are used to compare places over different 

decades. Average values are defined as those within the interquartile range – otherwise stated, the 

range that contains fifty per cent of the data that falls between the 25th and 75th percentile. The virtue 

of this approach is that it allows for a data-driven yet simple and clear and, most importantly, comparable 

understanding of what is low or high. ‘Low' denotes values that are lower than the twenty-five per cent 

of observations; in the same spirit, ‘high’ denotes values that are higher than seventy-five per cent of 

the data.  

6.4.4.2 Highlighting Unusual Cases 

The distributions of both stability and density are skewed – in a positive and negative direction, 

respectively. The figure below provides a schematic overview of distribution typologies of interest 

relative to a symmetrical one. An additional label quantifier for outliers is added to capture the nuances 
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of these extreme cases. For the stability metric, this is the ‘transient’ label that signifies areas of 

unusually low stability, whereas for the density metric, ‘crowded’ is used to highlight atypically dense 

areas.  

 

Figure 6.7 Example Distributions 

Tukey fences are a robust way of defining outliers based on rank, as shown in section 6.4.2.1. In 

summary, an observation is defined as an outlier if it is 1.5 times the interquartile range away from either 

the first or third quartile. The 1.5 cut-off is arbitrary but an accepted convention.  

6.4.4.3 Kernel Density Plots  

A convenient visualisation device to understand the vast amount of data processed in this chapter is a 

kernel density plot. The purpose of a density plot is to give a sense of the distribution’s general shape 

given a sample dataset. The shape of the distribution is approximated using a gaussian kernel and 

sample-dependent bandwidth. The purpose of the bandwidth is to smooth out the sample of 

observations into a continuous distribution. This gives a function that recreates the silhouette of the 

distribution and whose area under the curve is strictly equal to one. The height of the plot is set to be 

such that the set of all possible instances is exhausted whilst maintaining the sum of area under the 

curve up to sum to one. Because the spatial dataset is too large to plot as individual instances, the 

density plot is used to show the general shape of the theoretical distribution of population stability and 

density across England and Wales at the four points in time between 1981-2011. 
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6.4.4.4 Mapping of Labels 

 

Figure 6.8 Mapping of Labels to Yearly Distributions 

 

Figure 6.9 Small Area Classification Example for Newham 
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6.4.5 Kendall’s Tau-b 

Section 6.4.5 measures the association between population stability and density to establish if and to 

what extent these may be concordant. Kendall’s tau-b ( 12 ) after Yau (2021) is a non-parametric 

measure of association. It relies on the rank of both the continuous measures of population stability and 

density as used for the baseline classification. Ties (where two consecutive values are the same) are 

negligible for both stability and density when the vector columns are ranked low to high, but these can 

still occur with rounding. Kendall’s tau was chosen over Spearman’s rho rank correlation because it 

handles ties where these might occur, is more robust with smaller sample sizes and is easier to interpret. 

A comparison of the two complementary statistics in Appendix B shows very similar values.  

 

𝐾𝑒𝑛𝑑𝑎𝑙𝑙’𝑠  ƬƁ =  

𝑥 =
(count of concordant pairs)  −  (count of discordant pairs)

√N1   𝑥 √N2

 

Given: 

{𝑥}  =  𝑐𝑜𝑙𝑢𝑚𝑛 𝑜𝑓 𝑟𝑎𝑛𝑘𝑒𝑑 𝑐𝑜𝑛𝑡𝑖𝑛𝑜𝑢𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒𝑠 

{𝑦}  =  𝑐𝑜𝑙𝑢𝑚𝑛 𝑜𝑓 𝑟𝑎𝑛𝑘𝑒𝑑 𝑐𝑜𝑛𝑡𝑖𝑛𝑜𝑢𝑠  𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒𝑠 

 

Where: 

   concordant pairs = where (𝑥𝑖+1—𝑥𝑖) and (𝑦𝑖+1—𝑦𝑖) share the same sign 

 discordant pairs = where (𝑥𝑖+1—𝑥𝑖) and (𝑦𝑖+1—𝑦𝑖) have different signs 

tied pairs = where (𝑥𝑖+1 = 𝑥𝑖) or (𝑦𝑖+1 = 𝑦𝑖)                                                      

 

and: 

 𝑁1  =  𝑛𝑢𝑚𝑒𝑟 𝑜𝑓 𝑝𝑎𝑖𝑟𝑠 𝑛𝑜𝑡 𝑡𝑖𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑐𝑜𝑙𝑢𝑚𝑛 

𝑁2  =  𝑛𝑢𝑚𝑒𝑟 𝑜𝑓 𝑝𝑎𝑖𝑟𝑠 𝑛𝑜𝑡 𝑡𝑖𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑐𝑜𝑙𝑢𝑚𝑛 

 

( 12 ) 
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6.4.6 Typology of Flows 

Flows between small areas can be grouped into types because all places are labelled with ranked 

stability and density classes. Therefore, any move could be a univariate change in either such that the 

class goes up, stays the same or goes down. As this change happens for both the stability and density 

dimensions, there are nine possible flow types for the bivariate case: up-up, up-same, up-down; same-

up, same-same, same-down; and down-up, down-same, down – down.   

 

Figure 6.10 Flow Types Illustrated 
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6.5 Results 

6.5.1 Mobility Baseline in Space  

This section uses high and low outliers to highlight London’s unusual migration profile. It addresses the 

question: ‘How different is London from the rest of England and Wales in 2011?’. Figure 6.11 - Figure 

6.16 show higher quartiles (Q1-Q4) in an increasingly darker shade of grey, and outliers beyond either 

extremity (as discussed in section 6.4.2.1) are shown red and blue, respectively.  

6.5.1.1 London: Different, but not Unique 

 

Figure 6.11 Total Migration by LA 2011 

This section examines the magnitude of moves through the measures of total migration and migration 

rates. High values of total migration in Figure 6.11, which includes in and out moves, show that of all 

the internal migrants in England and Wales, an exceptionally high count is from the central and north-

eastern boroughs. Normalising by population counts in Figure 6.12 shows a clearer picture where the 

central London Boroughs and the majority urban LADs have exceptionally high values.  

 

Figure 6.12 Migration Rates by LA 2011 
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6.5.1.2 Population Losses   

 

 

Figure 6.13 Rate of Net-Migration LA 2011 

 
Figure 6.14 Demographic Effect by LA 2011 

 
This section examines the direction of moves. Net-Migration gives an indication of movers over the total 

population - otherwise stated if an area's population is shrinking or expanding due to migration. Similar 

to net migration, demographic effectiveness ‘measures the extent to which migration is ‘one-way’ 

relative to the size of flows’ (Boyle, Halfacree and Robinson, 1998, p. 46). Like net migration, 

demographic effectiveness indicates whether more migrants are moving in or out, but it does so by 

providing a percentage of all moves. An intuitive interpretation of demographic effectiveness is as 

follows: if one were to see a moving van in an area with negative demographic effectiveness, then it is 

more likely that this would be used to help someone moving away. Conversely, the same van in an area 

with positive demographic effectiveness would more likely be delivering a new arrival to the 

neighbourhood. Interestingly, when considering net-migration rates on internal moves, London's core 

does not appear to be as special a case. Figure 6.13 shows that in only some boroughs in the northwest 

(Ealing, Brent, and Harrow), the City of London and Newham are losing parts of their population. Figure 

6.14 complements Figure 6.13 to show that Harrow’s internal migration profile is exceptionally 

unreciprocated.  
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6.5.1.3 Adjusting or Abandoning the Local Area 

Assuming that residential mobility is an adjustment move made to satisfy some housing needs or 

preferences, a crude split can be done between the type of moves as large or smaller local ones. Moves 

between administrative boundaries, which are measured by the turnover metric, can be thought of as 

large adjustment moves. By contrast, moves within the same administrative boundary, measured by the 

within migration rate, would indicate smaller adjustments moves.    

 

Figure 6.15 Within Migration Rate by LA 2011 

  

Figure 6.16 Turnover LA 2011 

In terms of smaller adjustment moves, London does show high rates of within migration rates, as shown 

in Figure 6.15. However, these are not exceptionally high. By contrast, Figure 6.16 shows the central 

London boroughs are exceptional in larger adjustment moves across LA - those that would involve the 

most disruption to the migrant's ‘general pattern of living’. 

6.5.2 Mobility Baselines over Time 

The previous section 6.3.1 examined mobility in 2011. It showed that London and its boroughs have 

exceptional migration profiles against the baseline of England and Wales. This section will extend this 

approach by looking at how London has changed over time.   
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6.5.2.1 Classification Overview 

The production and use of spatial data have changed greatly over the last forty years, as discussed in 

section 6.4.3. As a result, a baseline classification, as discussed in 6.4.3, was used to compare places 

in time on two different metrics: population stability and density. The reader is reminded that each 

geographic unit is classified relative to the data distribution of its respective year to attain a relative label 

of either: high, average, or low stability, with the final class containing the transient subclass to denote 

outliers. A LAD-level example is shown in Figure 6.9. The full classification is shown in Figure 6.17. 

Figure 6.17 (a) shows how small areas are classified in time such that 50% (shown in grey) of places 

set the expectation for what is ‘average’ population stability. In red are places that are more stable than 

usual. By contrast, the different values of blue denote places that are less stable (purple) or 

exceptionally transient (cyan). Population density is assigned in the same way and is shown in Figure 

6.17 (a) as darker shades on the stability colours.  

Figure 6.17 shows that the distribution of population stability has become more skewed over time 

because there is an increase of exceptionally transient places (the percentage increase is shown in 

Figure 6.8(1a)). More importantly, Figure 6.17 shows that for all years, and increasingly in the later 

years, low stability is associated with higher densities. Figure 6.17 (b) shows the prevalence of low 

stability and transient places in the South, under the diagonal formed by Bristol, Birmingham, and Leeds, 

with London being a clear epicentre.  

Figure 6.8 provides a breakdown of the classification cut-offs per year superimposed on a smoothed 

density plot of non-outlier values. The outlier definition used is discussed in section 6.4.2.1, and the 

percentage of these by year is shown in the table of Figure 6.8 (a). Again, grey areas denote values 

that cover 50% of the total data for that year. At either end, the notches show the thresholds for low 

values on the left and high values on the right. The density curve shows the underlying yearly data 

distribution for both the stability and density metrics. 

6.5.2.1.1 Stability Classification 

Figure 6.8 (1b) shows that population stability has a gentle left skew and is constrained within the range 

of zero to one. Figure 6.8 (1) suggests that knowing nothing about the characteristics of a population, a 

baseline understanding of ‘average’ population stability depends on the size of the enumerated 

population. Larger populations, as captured with the 1981 and 1991 boundaries, have 8-9 persons out 

of 10 that did not move homes in the ‘average’ case. By contrast, more granular population segments 

in 2001 and 2011 showed more differentiation in space with higher interquartile ranges that define the 

range of what is ‘average’ as shown in Figure 6.8 (1c). For these, ‘average’ is any place for which seven 

or more out of ten persons stayed put. Interestingly, however, for all years, the mean population stability 

lies very closely to 0.90 units – otherwise stated 90% of persons previously living at their current 

address.   

6.5.2.1.2 Density Classification 

Figure 6.8 (2b) shows population density to have a right skew, with few high outliers accounting for 

under 5% of all places for all years. The distributions for 2001 and 2011 are slightly bimodal: the high 

peaks suggest that there is a spatial inequality within the study area such that there are many sparsely 

populated places and fewer, very densely packed ones. Examples of sparsely populated places would 
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be agricultural land, forests or other close to uninhabited land-use areas. Densely packed areas would 

include urban areas like London and other large regional metropolitan areas. 
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6.5.2.2 Spatial Distribution over Time 

6.5.2.2.1 North and South Divide 

 

Figure 6.17 Classification in Space and Time 
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6.5.2.2.2 London Region: the Mobility Hub 

As expected, based on previous studies discussed in section 6.1.2, Figure 6.17 shows a clear difference 

between places in the North and those in the South, despite the variation in spatial scales as shown in 

Figure 6.8. Figure 6.18 shows the extent of this by examining stability and density by region. It shows 

that in the North, transient and low stability places are less prevalent. Despite yearly fluctuations, the 

proportion of unusually high stability places is, on average highest across all time periods in Wales, the 

North East and the North West. The West Midland is the only region to show a clear, consistent decline 

in high stability places. Yorkshire and the Humber, by contrast, is the only region to show a mild, 

consistent increase in places with high stability.  

 

Figure 6.18 London Against England and Wales over Time 
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Figure 6.18 also shows that the North-South divide is largely due to London, which has few ‘high’ and 

many ‘low’- stability places relative to the rest of England and Wales. The South West and South East 

share a similar distribution of types of places. Unique for the capital is, however, that it hosts the densest 

places in England and Wales for all study years. By contrast, Wales hosts the sparest areas in the study 

area. For all regions, the relationship between stability and density is mildly inversed, as seen in the 

negative Tau rank coefficient in Table 6-4. This is most strongly expressed for London for all study 

years, as shown in Table 6-4. Despite this, the magnitude of the correlation is not very large, suggesting 

that increasing density does not immediately necessitate a drop in population stability.  

6.5.2.2.3 Subregional Diversity and Change 

Figure 6.19 and Table 6-4 provide a closer look at London by sub-regions in the capital as used in the 

London Plan. This seemingly unbalanced split is the result of council consultation and established 

working patterns between these (GLA, 2016, p. 48). The most immediate observation from Figure 6.19 

is the high count of transient and low population stability places within the central boroughs. London’s 

heart has low population stability relative to the rest of England and Wales across all study years. 

Central London concentrates several University of London institutions and other education hubs. To 

name a few, University College London, Imperial College, the London School of Economics, Birkbeck 

College and SOAS all have multiple campuses and residence halls within central London. Despite this, 

the relationship between population stability and density is weakest in this area across all years, as 

shown in Table 6-4 because central London is predominantly a commercial area with generally smaller 

residential populations. The smaller population size would also explain why the correlation between 

population density and stability is insignificant for almost all years.  

Figure 6.19 also shows that North and West, and East and South London are pairwise similar. North 

and West have the smallest count of places characterised by high population stability. These also had 

lower stability values in 1991, which recovered by the 2000s and are currently comprised of some of 

London’s most established, prime residential neighbourhoods and the highest density of transport for 

London’s tube connections. By contrast, both the South and the East of the capital have historically 

hosted areas of higher residential stability and have shown a comparatively consistent inverse 

relationship between population density and stability, as shown in Table 6-4. The boroughs of both 

South and East London are comparatively less well connected to the rest of the capital by rail, most 

notably tube.  

South and East London differ with regard to the prevalence of transient places. In South London, these 

are found in all years with minority presence, whereas in East London, these hardly feature until the 

2000s, as shown in both Figure 6.19 and Table 6-4. East London is also unique compared to all 

subregions as it clearly shows a decrease in areas of higher population stability concurrently with an 

upswing of areas of low stability and transience. East London was, up until the early 1980s, home to 

docklands that were too small to accommodate larger vessels. As this industry actively found its way 

towards the port of Tillbury, so too was the London Docklands Development Corporation formed in 1981 

to redevelop the area (Rabon, 2017). The East of London was again more recently developed to 

accommodate the London 2012 Olympic Games. Relative to the other subregions within London, the 

East is a residential area in its adolescence after numerous large-scale makeovers the region has 

witnessed over the last decades.  
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Figure 6.19 Sub-Regional Comparison of Stability and Density 



 

99 
 

6.5.2.2.4 Density and Stability: Ƭ-b Correlations 

    Correlation Density Class Stability Class 

  

  

Ƭ-b p Low  High 
High 

outliers: 
Crowded 

High Low 
Low 

outliers: 
Transient 

1
9
8
1
 

Not 
London 

-0.07 * 19% 20% 6% 26% 23% 18% 

London -0.25 * 29% 83% 41% 18% 43% 33% 

Central -0.07 0.18 33% 83% 81% 9% 78% 57% 

East -0.22 * 18% 86% 38% 33% 24% 25% 

North -0.20 * 29% 85% 24% 14% 34% 16% 

West -0.16 * 38% 79% 31% 5% 46% 18% 

South -0.20 * 30% 81% 22% 18% 34% 13% 

1
9
9
1
 

Not 
London 

-0.07 * 19% 20% 4% 26% 23% 18% 

London -0.28 * 34% 83% 42% 13% 46% 28% 

Central 0.03 0.61 36% 83% 82% 1% 70% 48% 

East -0.28 * 25% 86% 39% 30% 26% 5% 

North -0.24 * 42% 87% 24% 8% 47% 11% 

West -0.24 * 41% 79% 29% 3% 57% 28% 

South -0.42 * 32% 81% 24% 15% 41% 22% 

2
0
0
1
 

Not 
London 

-0.10 * 17% 19% 8% 27% 22% 23% 

London -0.17 * 31% 64% 31% 15% 41% 24% 

Central 0.06 * 42% 87% 54% 5% 61% 31% 

East -0.16 * 23% 64% 29% 22% 28% 17% 

North -0.14 * 33% 57% 17% 14% 40% 19% 

West -0.16 * 33% 56% 22% 13% 42% 22% 

South -0.26 * 31% 53% 17% 19% 41% 24% 

2
0
1
1
 

Not 
London 

-0.13 * 16% 18% 12% 27% 21% 26% 

London -0.23 * 35% 68% 37% 12% 48% 26% 

Central 0.01 0.25 48% 89% 58% 3% 72% 34% 

East -0.24 * 29% 69% 38% 17% 38% 23% 

North -0.19 * 37% 62% 25% 11% 45% 18% 

West -0.20 * 36% 61% 25% 9% 46% 23% 

South -0.29 * 31% 56% 22% 17% 41% 25% 

* p < 0.01 

Cells are highlighted relative to column values. 
 

Average class for both Density and Stability are omitted. 
'High' & 'Low' are percentages of places with those labels overall places 

in the area. Outliers are given as per cent of the superclass. 
 ('High' for density, and 'Low' for stability)  

Table 6-4 Stability and Density with Kendall’s Tau Rank Correlation 
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6.5.3 Typologies of Residential Mobility 

Figure 6.20 shows the types of moves (as discussed in section 6.4.6) origination from either London or 

the rest of England and Wales. Types of moves up or down the yearly stability and density classes 

reflect the small area, neighbourhood-level changes people experience when they pack up their bags 

and leave from either the capital or the rest of the study area.  

Pooling together the observation across all years in Figure 6.20 (a) shows that most moves tend to 

occur between the same types of places. Within England and Wales, moves to denser destinations are 

more likely to be to areas of higher stability compared to moves to sparser locations. This is possibly a 

reflection of urbanisation, where the population of the UK is increasingly at home in the urban setting 

as it is most pronounced in the 2000s, as shown in Figure 6.20 (b-c). Moves leaving London are, 

however, uniquely different to those leaving anywhere else because a majority of these go down a 

density class. This is true for all moves originating from the capital; however, it is especially pronounced 

for moves that originate from London and leave it all together Figure 6.20 (d).  

Examining the moves leaving London at a closer scale shows that these are negligible compared to the 

count of moves within the capital. Figure 6.21 (a) shows that at their peak in 2001, moves leaving 

London were just under 25% of all persons who relocated from London. Considering moves within 

London, those within the same borough were by far the most common making up just over 40% of 

moves across all years. These can often reflect changes in housing needs, such as the need for more 

space or a cheaper alternative where rents may reach an unsuitable threshold in their yearly increase. 

Figure 6.23 (b/c) shows that moves within the same borough or neighbouring (contiguous) ones tend to 

be mostly within the same stability and density class. This is to be expected in areas that are spatially 

similar in terms of the landscape of the built environment where boroughs were developed at different 

times periods as London expanded.   

London-leaving flows were by a large margin to the nearby commutable region, as seen in Figure 6.21 

(b). On average, across all years, 30 % of moves were to ‘other’ less urban LADs. Moves to urban areas 

outside the capital are less common migration trajectories. However, where they do occur, these are 

either in the wider South East or the areas of the Northern Powerhouse (NPH). Interestingly, Figure 

6.21 (b) shows moves to NPH increase steadily to 2011 as those to commutable and wider South East 

decline.  

Figure 6.22 shows the relative, small-area changes experienced by the type of move. Most moves are 

to less dense areas with the largest ‘sparser’ area type gains for non-urban ‘other’ LADs, the 

commutable area and NPH - in this order. Examining this over time and place shows a consistent trend 

for all years after 1991 for which moves to sparser places were those to less residentially stable ones. 

Moves to denser places were also moves to places that were more established in terms of population 

stability.  

This pattern of moves also holds within London, but the strength of this varies with the relative distance 

of mobility. Figure 6.23 clearly shows that relatively further moves (within the borough, compared to a 

neighbouring one or beyond the general subregions) show a clearer trade-off between population 

density and population stability changes. 
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6.5.3.1 Baselining Move Types 

 

Figure 6.20 Comparing moves Originating from London 
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6.5.3.2 (Ex)Londoners’ Moving Behaviours  

 

Figure 6.21 Flows Leaving London over Time 
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6.5.3.3 Moving Behaviours by Destination Type 

 

Figure 6.22 Types of Moves from London, Leaving London 
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Figure 6.23 Types of Moves from London, Staying within London 
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6.6 Discussion  

This chapter addressed to what extent London has an exceptionally high migration profile through a 

comprehensive set of quantitative analyses. These have used aggregate data from the 2011 census 

and a Tukey outlier definition to indicate exceptionally high and unusually low values of migration in 

terms of magnitude, direction and adjustment move type (section 6.5.1). The value of this opening study 

is to situate London's migration experience relative to the rest of England and Wales. It showed that 

London’s migration profile by borough is special but not unique. 

The analysis then examined population stability across England and Wales as a characteristic of a place 

by considering the proportion of residents remaining at the same address. This is of interest because, 

over time, individuals in the same place will themselves change with the rites of passage across the life 

course. Over more time, the ecological argument as advanced by the Chicago School would suggest 

that individual circumstances can cause places to change because when it would be to the utility of a 

critical mass of residents. As such, highly stable places over time are of interest because these would 

be expected to align with the developmental trajectories of long-term residents. By contrast, the area 

stability of a place is different to population stability. An area can have stable flux – a process that would 

necessitate mobility and therefore flag up churning areas as ‘transient’. Area stability is when similar 

individuals are succeeded more rapidly, often by groups of a similar demographic. 

Mapping out places of exceptional population stability and density in Figure 6.17 shows a clear divide 

between the North and South. This is consistent with previous findings, notably Prothero and Campos’ 

(2020) analysis of towns classified by deprivation, population and job density. They find northern regions 

of England have a relatively high proportion of higher deprivation towns, both working and residential. 

By contrast, the South East has relatively high shares of lower deprivation working towns. 

Examining the North-South divide in greater detail by region in Figure 6.18 clearly shows the major 

difference between the two regional groups in London. This is because it hosts both the highest density 

areas across all stability classes but also has proportionally the highest number of small areas that have 

a below-average population stability class.  Thus, section 6.5.2 showed that within England and Wales, 

the North and South are different, but London as a region is exceptional despite the variation within its 

subregions as discussed in section 6.5.2.2.3.  

In terms of moves originating from London, these tend to be down the concentration gradient -i.e., down 

a density class - often to places that are more transient. This pattern could be explained by adjustment 

moves of households seeking more space. For example, Mace et al. (2016, p. 4) argue that difficulty in 

providing enough housing within London and the wider South East causes ripple effects across the 

region when neighbouring boroughs pick up displaced populations. Such an absorption of migrants 

would manifest itself as a drop in population stability for the receiving destination. Indeed, despite more 

variation over time, historically, the most significant flows between 1975-1986 in the South have been 

increased net migration to low-density areas, with the greatest fluctuations over the period being 

counterurbanisation moves to the Greater London surroundings (Stillwell, Boden and Rees, 1990, pp. 

64–65).  

Stillwell et al. (1990) use NHS Family Practitioner Committee catchment areas that fit neatly into the 

modern regions and resemble local authority districts (LADs), albeit with a slightly coarser spatial 
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resolution. The analysis presented in this chapter confirms their observations at the smaller local scale. 

It further extends the shared findings with the added observation that specifically within London, within 

borough moves are most common, but further moves show an increasingly clear relation between 

relative change density and population stability classes. It clearly shows that moves from London are 

most commonly to sparser places with lower population stability, whereas moves into denser places are 

more often moves into more residentially established ones. 

6.7 Conclusions 

This chapter illustrated the spatial manifestation of the Urban Demographic Metabolism by classifying 

and mapping out mobility behaviours across England and Wales over time. The question of local 

qualities of a place is quintessential as neither place-based policies (move opportunities to places where 

these are lacking) nor people-based (move people to places with better opportunities) have proved to 

be a silver bullet against spatial inequalities (Rodríguez-Pose, 2018) that haunt the hinterlands of global 

cities such as London (Florida, 2017).  More tailored approaches are needed. This is because moving 

opportunities to places where these are lacking is economically inefficient (Rodríguez-Pose, 2018, p. 6) 

and moving people to places with better opportunities is politically unpopular (Rodríguez-Pose, 2018, 

p. 16). Arguably the economic expectation of mobility is problematic because it creates the setting for a 

transient society. Such a transient society would be one that lends itself to a functional allocation of 

places, which would create a natural momentum of spatial specialisation to accommodate for majority 

uni-dimensional population structures.  

One explanation for the higher transience in London may be the high number of HMOs, notably young 

professionals, in the capital. By highlighting areas of unusual density and transience, this analysis has 

contributed to mapping out areas that might be more closely aligned to the developmental trajectories 

of their stabler populations, but also those that are more likely to contain churning populations which 

may include HMOs. Furthermore, an area typology with a focus on density may give some insight into 

household structure. Notably, findings from Life History Theory predict that dense populations will 

exhibit behaviours corresponding to slower life history strategies with heavier future orientation, 

extended investment in education, later marriage age, lower fertility, and larger parental investment  

(Sng et al., 2017). The final chapter of this thesis will examine the relationship between households and 

dwelling density in greater detail across tenures and the life course with a focus on London to establish 

in what ways living in the capital might tend towards different life history trajectories.  

6.8  Limitations 

The scope of this analysis has been the geographic extent of small areas across England and Wales 

over four decades. The combined use of wards and output areas has been necessitated by the 

availability of interaction flow data; however, this may distort results due to the MAUP scale effect 

(Wong, 2009, p. 169). As discussed in section 4.2.1, there exist alternative sources for measuring 

mobility. Despite this, the census is the only one that allows for the study of long-term trends with a 

near-uniform spatial sampling.  

A limitation of this analysis is that the simple proxy of stability as a measure of place attachment fails to 

capture other variables that would be at play in the formation of community sentiments. These would 

include a person’s life-cycle stage, social position with regard to kinship and friendship ties in the 
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immediate area (Kasarda and Janowitz, 1974, p. 330). This limitation is arguably redeemable because 

the boundaries of what would define ‘immediate area’ are created for administrative purposes. These 

are arbitrary at the sociological and even occasionally at the accessibility level (in cases where adjacent 

areas might be separated by some local feature such as train tracks). The simple stability proxy has an 

advantage for its unpretentious honesty as a metric against more complex and contentious 

characteristics of place, given vast spatial variance. Due to the trade-off of clarity to complexity, 

populations stability alone cannot signal a direct mismatch between the environment and its residents.  

Mapping out places with unusual characteristics highlighted areas that may be of interest for smaller-

scale studies. Being in a place is a form of a social contract between an individual and that place – 

although the extent to this prescription, given globalisation, is a theme for a wider discussion beyond 

the scope of this analysis. Teasing out this relationship at a case study level would need to involve 

follow-up interviews to understand the effects of population density and scale on perceptions of 

migration. It would also be valuable for baselining the subjective, residential experience of density in 

different contexts.  

It must be noted that this chapter provided an area-based classification of places, not a description of 

specific households. Indeed, the population stability metric cannot provide insight into the highly 

individual, micro-level experience of attachment to a ‘place’. Confounding the description of places and 

that of households would lead to ‘greatest opportunities for constructing ecological fallacies by 

inference’ (Openshaw, 1984, p. 28). Otherwise stated: not all households in a transient area are 

themselves mobile, nor do all households in a dense area have little space at their disposal. However, 

should one explicitly search for transient or densely living households, an area with those aggregate 

characteristics would be a good place to start looking.  
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7 Juxtaposing Residential Life History Trajectories 

As individuals transition through life, their collective behaviours create life-history trajectories across 

different residential environments. Age, household structure, tenure, and space available to a household 

are all factors associated with migration in the short-term and longer-term housing market outcomes. 

The purpose of this chapter is to illustrate and juxtapose revealed household choices across different 

tenures. This analysis uses a range of datasets to contribute a quantification and discussion of how 

population life-history trajectories diverge by tenure and location. 

7.1 Introduction 

This analysis chapter combines the findings of the previous ones to understand whether living in London 

translates to compromised residential arrangements both directly, as higher dwelling densities, and over 

time, in terms of life course outcomes such as family structure or tenure. Chapters 2 and 3.7 outlined 

the importance of household structures in understanding how populations interact with the built 

environment. For example, singles leaving their family home aspire to shared, low-cost, shorter 

tenancies near central employment; young couples combining their incomes may seek more stability in 

a medium-cost accommodation or a low-mortgage home, but also households with and without 

dependent children, notably empty nesters, have divergent preferences for size and of their homes 

(Warnes, 1992, p. 177; Jordan, Birkin and Evans, 2012). Residential mobility research, in particular, 

focuses on migration across the life course (section 10.1.2.1) and housing histories, which until the 

recent Millennial generation, followed an upward trend towards homeownership in the UK (Clapham et 

al., 2014). Chapter 5 suggested that a specific way individuals interact with the built environment is 

through the arrangements by which these ‘hold’ their homes: tenure is increasingly associated with 

migration (Figure 5.2), with private renters being by a large margin the most mobile group (Figure 4.7). 

Contrasting age bands across the different decades reaffirmed that mobility is most common under 30, 

with tenure and household arrangements (size, rooms available and type) also playing an important 

role. However, the importance of household living arrangements varied considerably between the 

census decades, such that the relative contribution of tenure with migration showed a clear and steady 

increase for latter generational cohorts (Figure 5.4). In parallel, Chapter 6 showed that aggregate 

migration patterns and high local densities make London distinct from its hinterlands of England and 

Wales. This is notable because dense populations exhibit behaviours corresponding to a slower life 

history strategy with greater future orientation, including prolonged investment in education, later 

marriage age, and lower fertility (Sng et al., 2017). Thus, understanding residential mobility in London 

needs to be triangulated across housing variables such as tenure, dwelling density, and also social ones 

such as household structure and period effects to understand the residential experience of populations 

in the capital.  

7.1.1 Groups and Cohorts  

Groups are a subset of the whole population that has either some shared personal experiences (social 

ties) or otherwise abstract commonalities (symbolic ties) that ‘integrate an otherwise anonymous crowd 

of strangers’ (Faist, 2000). Another approach at the mesoscale is cohorts, which are formally defined 

as: “ a group of persons who experience the same significant event in a particular time period, and who 

can thus be identified as a group in subsequent analysis” (Pressat and Wilson, 1985, p. 34).  
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Cohorts are synonymous with longitudinal approaches and are defined as ‘demographic analysis using 

cohorts as the unit of study’ (Pressat and Wilson, 1985, p. 34). This type of study has advantages over 

cross-sectional analysis, especially for endogenous phenomena such as marriage or childbearing, 

where individual choice may play a significant role in the timing of events. Examples of groups are those 

based on age or household type, tenure or living density. Examples of cohorts are birth or generational 

cohorts.  

7.1.2 Generational Cohorts 

Thinking of people in generational categories serves a similar purpose to segmenting populations by 

location (e.g., urban and rural), class (e.g. upper, middle and working) or ethos (e.g. ethnic, religious or 

otherwise related to custom or beliefs). Generational cohorts, unlike other groupings, are more 

straightforward to define because they are identified based on a person’s date of birth. The principle of 

division that depends on being born within a specific time window has its origins in the 1900s. It was 

developed because of the need for new metrics of social change due to the disappearance of formal 

class demarcations (e.g. royalty, nobility, gentry etc.) and the rise of democracies across the developed 

world, as well as the mobility associated with industrialisation (White, 2013, p. 218).  

The way territorial location might bring with it a sense of belonging and taste for some values over 

others, so too would temporal location. Sociologist Karl Mannheim’s (1970) imprint hypothesis suggests 

that consistency in life course progression, coupled with time-specific ‘formative forces’  - i.e. shared 

experiences – socialise peers into groups: ‘individuals who belong to the same generation, who share 

the same year of birth, are endowed, to that extent, with a common location in the historical dimension 

of the social process’ (1970, p. 380). Simplistically: ‘descendants of a common ancestor take on average 

about thirty years to marry and have children’ (Jaeger, 1985, p. 274). This three-decade rule-of-thumb 

threshold also comes up in Mannheim’s work (Mannheim, 1970, p. 402). Interestingly, the half measure 

of this - approximately fifteen years -  is often used to delineate the named generations of the modern 

Western world (Dimock, 2019).  

When one is born would place different expectations and possibilities for mortality, fertility, and wider 

experience of the world. For example, the Greatest Generation was given this title in 1998 by journalist 

Tom Brokaw to identify the cohort who experienced the Great Depression in childhood to then go on to 

fight in World War II in adulthood (Sanburn, 2015).  As the World Wars shaped outcomes for the 

populations of the early 1900s, so too did recent changes in technology widen differences between 

those born with and without personal computers, mobile phones, and the internet. The assumption that 

life course arrangements are the results of the times in which people make these choices gives the 

generational approach an ecological nuance that sits well with ideas of evolutionary theory – notably 

Life History Theory, as discussed in section 2.2.4.2.  

Thus far, cohorts are a practical principle of division, but these also serve as an interface between the 

agenda of knowledge accumulation and the use thereof in the real world (White, 2013, p. 218). For 

example, cohorts allow for a more coherent conversation on inter-generational social structures 

(Burnett, 2010, p. 52), such as public finances in debates about welfare (including social rent), tax and 

pensions, climate change (White, 2013, p. 220), or indeed any topic to do with the distribution of limited 

resources. The welfare state is an implicit social contract between generations where the taxes of the 

young support the older population for the prospect they themselves should find similar support later in 
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life (Bangham et al., 2019, p. 4). Generational groupings, in the age of globalisation provide a ‘master-

narrative’ perspective (White, 2013, p. 242) to think about obligation, agency and – community. Thus, 

the family unit – for example, parents, children and grandchildren – create the linkage between 

generational cohorts: ‘With its overtones of family life and the obligations owed to members of a kin 

group, generationalism presents itself as an ostensibly desirable discourse of peoplehood’ (White, 2013, 

p. 234) with which to depict Britain at large. It is a means to evoke community without resorting to the 

‘chauvinistic traditions of ethnic nationalism’ (White, 2013, p. 234). Generations are a noteworthy social 

delineation because the intergenerational population is a diverse community in and of itself. 

The Silent Generation is the oldest cohort that features in this thesis. The naming of the Silent 

generation comes from an article in Time Magazine (1951, p. 46). The Baby Boomer term again has a 

journalistic origin appearing in the Washington Post in 1977 and refers to the ‘boom’ of children born 

once soldiers were released from their military commitments after WWII (Jones, 2015). The origins of 

Generation X are as vague as its name. One potential origin is a 1950s series of photographic portraits 

showing the life of young people just after WWII. But the term is also associated with author Douglas 

Coupland in his 1987 article for Vancouver Magazine and fiction book published in 1991 bearing the 

title ‘Generation X’. Whatever the origin, it set a precedent for similarly elusive names for this cohort’s 

children and grandchildren: generation Y and Z. Generation Y is more commonly known as Millennials 

after Neil Howe. Cohort naming conventions, whatever their origin, are widely accepted: these are 

taught to school-aged children (BBC Bitesize, 2020) and used in the marketing industry for demographic 

segmentation (AudienceData, 2020).  These cohort conventions will be used in this thesis to reference 

the experience of populations living in London and residential mobility within this thesis.  

 

Figure 7.1 Generational thresholds and panel Baseline by Cohort 

Generational names are widely agreed on, but the dates around these are slight variations as adapted 

to fit the availability of data and more specific contexts. Rosenberg provides a summary of different date 

of birth cut-offs used within the context of the US (2020). Within the UK, the Resolution Foundation is 
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an ‘independent think tank that works to improve the living standards of those in Britain on low-to-middle 

incomes’ (Resolution Foundation, 2020). The foundation’s Intergenerational Commission has engaged 

with the topic of generational outcomes in the UK with a series of publications between 2016-2019. 

Within the Anglo-American literature more broadly, the Pew Research Centre has prominently engaged 

with the generational thematic, setting the most common date of birth thresholds to demarcate cohorts. 

As the thresholds used in the UK align closely to the Pew date of births groupings, the latter will be used 

for consistency within the thesis.  

7.2 Methods 

7.2.1 Residual Contributions  

As discussed in section 4.4.2, Pearson's residual is used to evaluate the relationship between tenure, 

household type, and persons per room (PPB, shown in Table 7-1) as either positive or negative. 

Pearson’s residuals assume row and column independence. Otherwise stated – any household can live 

in any tenure, be in any household and have any dwelling density. The assumption of independence is 

non-prescriptive because it places no expectations that, for example, couples should own their home or 

families should fit themselves into any number of rooms.   

Residuals, as described above, are counts of people in excess or short of the number we might expect 

per variable combination. As the total populations in England and Wales compared to London are 

different, the range of residual values will also be within other orders of magnitude. Therefore, a 

normalised value must be used. The difference of residual cell contributions ( 13 ) is used to compare 

contingency tables across geographies. The absolute value of all the cell contributions in the resulting 

table can then be summed to express the dissimilarity of the original two tables as a single number that 

ranges between 0-2.  The larger the calculated number, the more different the living arrangements of 

households in the two contingency tables are.   

𝑐𝑒𝑙𝑙 𝑐𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 =  
𝑟2

χ2
 

Given: 

𝑟 =  𝑃𝑒𝑎𝑟𝑠𝑜𝑛 𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 

χ2  =  𝐶ℎ𝑖 𝑆𝑞𝑢𝑎𝑟𝑒𝑑 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑏𝑙𝑒 

 

Where: 

Any cell contribution is a fraction of the residual table total,which sums to 1.  

( 13 ) 
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7.2.2 Confidence Intervals Comparison 

Each census is a snapshot in time that catches individuals born up to that point. Each picture will have 

a different proportion of each of the six generational cohorts, as shown in Figure 3.2. Figure 7.1 shows 

the staggered correspondence of generational cohorts by age. It is helpful to compare the experience 

of cohorts by juxtaposing these by age. For example, this allows for a direct comparison of the Baby 

Boomer cohort's proportion in owner-occupation at age 30 compared to Millennials and other 

generational cohorts at the same birthday. Thus, the plots in section 7.2.1 show an average measure 

of some residential arrangements (household size, proportional distribution in tenure or average 

dwelling density) at each age point.  

Comparing cohorts at the same age point means comparing different population sample sizes at that 

age. This is for several reasons. Most simply, the increased age of life expectancy means the Greatest 

generation will have smaller sample sizes in their senior years compared to their peers from the Silent 

and Baby Boomer generations. More subtly, the accepted cohort definitions span across different years, 

both in terms of numbers and, importantly, in terms of yearly birth rates. Thus, controlling for age 

inevitably means comparing differently sized groups.  

A confidence interval is a range that is helpful in deducing where the actual value of a measurement 

may lie given finite data. For example, when trying to estimate the actual proportion of persons in owner-

occupation in a study area, the larger the sample, the more confidence one can have that this is 

representative. Thus, a larger sample provides a narrower confidence interval; conversely, sparse or 

noisy data would yield a larger confidence interval range. For the plots in section 7.4.3, every point is a 

sample population with between 11 and 4 260 persons. Therefore, two values for the confidence interval 

(CI = 95%) can be calculated for each age point. These give the lower and upper bounds of where the 

numeric estimates lie. Bounds are shown in grey based on all available information in the LS. 

Importantly, this visual representation gives a quick overview of whether the lived experience at a certain 

age point is similar (when grey areas overlap) or different (grey areas do not overlap). 

 
𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 =  𝐶𝐼 = �̅� ±  z 

𝑠

√𝑛
 

Given: 

�̅�  =  𝑠𝑎𝑚𝑝𝑙𝑒 𝑚𝑒𝑎𝑛 (𝑎𝑠𝑠𝑢𝑚𝑒𝑑 𝑛𝑜𝑟𝑚𝑎𝑙𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑) 

𝑧 = 𝑐onfidence value (95%) 

𝑠 =  𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 

𝑛 =  𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 
 

( 14 ) 
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7.3 Data 

7.3.1 Households, Tenure, and Density 

A three-dimensional dataset of the resident population from the 2011 census is used. The exact dataset 

used is Table DC4408EW with variables: household, tenure, and persons per bedroom (PPB) at a local 

authority level with 348 geographies. More information on the variables is provided in Appendix C. Raw 

response data from the 2011 Census is legally protected to maintain the confidentiality of respondents. 

Thus, definitions and nominal categories for each variable used in this study are taken from data table 

DC4408EW (ONS, 2013). These are shown in Definition X and Definition XI. 

Some adjustments were made to include nominal categories from the household type (HT) and tenure 

(T) variables. For example, the distinction between married, same-sex and cohabiting couples is ignored 

because it was deemed irrelevant to the couples' dwelling space needs. Instead, couples are 

differentiated by the presence or absence of dependent children. For the tenure variable, privately 

rented or rent-free living have been combined because the latter's size is negligible. This was necessary 

because a tiny nominal category can skew the expected value of the contingency table used later in the 

study.   
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Definition X. Persons per bedroom (PPB) in 2011   

This is equal to the number of usual residents in a household divided by the number of bedrooms 
in that household's accommodation. From the metadata provided, the ONS defines a bedroom 
as any room that was intended to be used as a bedroom when the property was built; or any 
room that has been permanently converted for use as a bedroom. It also includes all rooms 
intended for use as a bedroom, even if not currently utilised at the time of the census (see 
Appendix C). Thus, ‘1 bedroom' includes households who indicated ‘0 bedrooms' and ‘1 
bedroom'. This is because all households where someone usually lives must have at least one 
room available for sleeping. Bathrooms, halls, landings, and spaces that can be used exclusively 
for storage are not counted.  

Variable: Persons Per Bedroom 

Provided  Used as 

Up to 0.5 PPB Spacious 

Over 0.5 and up to 1.0 persons per bedroom ~ One person 

per room 

Over 1.0 and up to 1.5 PPB Some sharing 

Over 1.5 PPB Crowded 

  

Table 7-1 Ordinal Categories of Persons Per Bedroom 2011 

Definition XI. Household Type (HT) in 2011 

This classifies households in an alternative way to the household composition classification that 
is used in most standard census results. The type of family present classifies a household, but 
households with more than one family are categorised in the priority order: (1) married couple 
[MC] family, (2) same-sex [SS] civil partnership couple family, 3) cohabiting couple [CC] family, 
(4) lone parent [LP] family. 

 

Variable: Persons Per Bedroom in 2011  

Provided  Used as 

One-person household One person 

Married couple household: With dependent children 

Couple with 

children 
Same-sex civil partnership couple household: With dependent children 

Cohabiting couple household: With dependent children 

Married couple household: No dependent children 
 

Couple 

 

Same-sex civil partnership couple household: No dependent children 

Cohabiting couple household: No dependent children 

Lone parent household: With dependent children 
Lone parent 

with children 

Lone parent household: No dependent children Lone parent 

Multi-person household: All full-time students MPH: Students 

Multi-person household: Other MPH: Other 

  

Table 7-2 Nominal Categories of Household Types 
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Definition XII. Tenure in 2011 

This provides information about whether a household rents or owns the accommodation that it occupies 

and, if rented, combines this with information about the type of landlord who owns or manages the 

accommodation. In the dataset provided, ‘other’ privately rented accommodation and rent-free living are 

combined. These alternative tenure arrangements are used by just under 2% of all households in 

England and Wales.  

Variable: Tenure  

Provided  Used as 

Owned outright [OO] Owned  

Outright 

Owned with a mortgage [M] or loan [L] or shared ownership [SO] Owned  

(M/L/SO) 

Rented from the council (Local Authority) Social Rent  

(council) 

Other social rented Social Rent  

(other) 

Privately rent with a private landlord, agency, or other private rent 
(including living rent-free) 

Private Rent 

  

Table 7-3 Nominal Categories of Tenure  
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7.3.2 Generational Cohorts 

As discussed in section 2.4.3.1, generational cohorts are a means to group populations by a shared 

temporal experience of the life course. As shown in Figure 2.2, this chapter includes six cohorts to 

unpack the Demographic Metabolism by reflecting on their experiences across the life course.  The 

Greatest, Silent, Baby Boomer, X, Millennial and Z generations are discussed in greater detail in section 

3.3.1. 

 

Figure 7.2 Correspondence of Cohorts at Census Years 

 

ID Birth Years Full Name 1971 1981 1991 2001 2011 

  Age range at census: Min Max Min Max Min Max Min Max Min Max 

G0 1901-27 Greatest Generation 44 70 54 80 65 90 74 100 84 100 

G1 1928-45 Silent Generation 26 43 36 53 46 63 56 73 66 83 

G2 1946-64 Baby Boomers 7 25 17 35 27 45 37 55 47 65 

G3 1965-80 Generation X 1 6 1 16 11 26 21 36 31 46 

G4 1981-96 Millennials  - - - - 1 10 5 20 35 30 

G5 1997- 2010 Generation Z - - - - - - 1 4 1 14 

             

Figure 7.3 Ages of Generational Cohorts Mapped to Census 
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7.4 Results 

The finding thus far in the thesis suggests three things. Firstly, Chapter 4 showed how some groups are 

more mobile than others. Secondly, chapter 5 indicated that migration could be associated with many 

dimensions of life that have differing importance across the life course. Finally, Chapter 6 depicted 

London as a very different place from its immediate hinterland. This chapter aims to set a baseline for 

understanding how residential characteristics afforded by the built environment might relate to mobility. 

Such a baseline would be helpful if individuals displayed similar preferences across space, which might 

be the case, as hinted in chapter 5. Thus, the relationship between household, dwelling density and 

tenure is examined. The first question to ask is: how different are the residential arrangements of 

households across geographic space? If London is transient, but some households are stationary, might 

these adapt to stay in the capital? 

7.4.1 Household Distributions  

The results in this section juxtapose relative Pearson residual patterns across England and Wales and 

London. They utilise residual bubble charts to look at interactions between subcategories. The residuals 

illustrated assume independence between variables, but the numeric values of the cells are of little 

consequence. The point of interest is the relative magnitude and direction of residuals. Section 7.4.1.4 

revisits the exact values using a residual percentage difference to create a single number summary 

between variables. This compares the dissimilarity between England and Wales, and London across 

the different table combinations to identify which dimension - household type, tenure, or dwelling density 

- London is most distinct.       

7.4.1.1 Tenure by Household Type 

Figure 7.3 shows that in both England and Wales, and London, there is an under-representation of 

outright owner-occupiers with children – both as couples and lone parents. Similarly, there is a strong 

positive link between dual partner households with children owning a mortgage, loan, or in shared 

ownership (‘O: O-M/L/SO') at both geographic scales. This relationship between tenure and household 

type is reversed for one-person and couples without children. Couples are most likely to own outright, 

possibly because these include older empty nesters and couples who decide against starting a family. 

At the other extreme, lone parents are over-represented in all renting categories, notably in the social 

rent groups (‘SR: council' and ‘SR: Other').  

Most strikingly, although the magnitude and sign of the residuals between England and Wales, and 

London are mostly similar, London in 2011 shows a much larger positive relationship of multi-person 

households in private renting or rent-free arrangements. This suggests that there is by a substantial 

margin more flat sharing in the capital than in the rest of England and Wales. 
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Figure 7.4 Tenure by Household Type. (Left) England and Wales. (Right) London 

Circle size indicates the absolute magnitude of the residual. Red values show under-representation and blue values over-

representation.  

7.4.1.2 People per Bed by Tenure 

People per bedroom is used as a proxy for occupation comfort and overcrowding. For example, (up to 

0.5 PPB) would indicate under-occupancy as it implies the existence of bedroom(s) in the dwelling that 

are not in use. This ‘spacious’ arrangement means that each person has at least two rooms at their 

disposal. By contrast, ‘crowded’ (‘over 1.5 PPB') would suggest that most bedrooms in the flat are 

shared.  This means that there are more than two persons in each household room. Of the middle 

categories, ‘One person per room’ (‘over 0.5 and up to 1.0 PPB’) would suggest a very comfortable 

occupancy level, where household members can all retire to their own chambers at any time if they so 

wished. ‘Some sharing’ (‘over 1.0 and up to 1.5 PPB') would suggest that some household members - 

such as couples - share a bedroom. However, it is worth noting that PPB in 2011 does not consider 

communal areas, such as living rooms, nor does it reflect the size of bedrooms.  

 

Figure 7.5  People per Bed by Tenure (Left) England and Wales. (Right) London 

Circle size indicates the absolute magnitude of the residual. Red values show under-representation and blue values over-

representation.  
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As shown in Figure 7.5, the dwelling density pattern demonstrates the similarity between London and 

the rest of England and Wales: owner-occupiers are most highly over-represented with the spacious 

(Up to 0.05 PPB) arrangement. By contrast, social and private renters are most associated with living 

in higher densities (Over 1.5 PPB). In London, living arrangements are more compact for those living in 

private and miscellaneous (‘rent-free’) arrangements. This is shown by the over-representation in the 

highest PPB class (Over 1.5 PPB) and under-representation in the lowest (Up to 0.05 PPB) in Figure 

7.5.  

7.4.1.3 People per Bed by Household Type 

 

Figure 7.6 People per Bed by Household Type (Left) England and Wales. (Right) London. 

Circle size indicates the absolute magnitude of the residual. Red values show under-representation and blue values over-

representation.  

Figure 7.5 shows that dwelling occupancy measured in PPB and household type are most strongly 

related for one-person and couples with children ((MC/CC/SS): Children) households. For both England 

and Wales, and London, there is a largely positive relationship between being in a one-person 

household and under-occupation (Up to 0.05 PPB). Similarly, there is a largely positive relationship 

between having children as a couple at both geographic groupings and living in a household where 

people outnumber existing bedrooms. Interestingly, Figure 7.5 shows that multi-person households are 

spread evenly across all PPB categories with only a slight under-representation of ‘MPH: Other' in the 

under-occupied ‘Up to 0.5 PPB' category. This holds for England and Wales, and London, suggesting 

that MPHs show more variation in dwelling patterns than family households. 
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7.4.1.4 Difference between Percentage Residuals 

 

   

Table 7-4 Residual Percentage Difference: People per Bed by Tenure 

Summarises the difference between percentage residuals in England and Wales minus London for the cross-tabulation of 

People per Bed by Tenure. 

 

  

Table 7-5 Residual Percentage Difference: Tenure by Household 

Summarises the difference between percentage residuals in England and Wales minus London for the cross-tabulation of 

Tenure by Household. 

 

   

Table 7-6 Residual Percentage Difference: People per Bed by Household 

 Summarises the difference between percentage residuals in England and Wales minus London for the cross-tabulation 

of People per Bed by Household. Zero valued cells are omitted. 

 

Comparing Table 7-4, Table 7-5 and Table 7-6 shows how England and Wales, and London differ. Each 

cell value gives a normalised number indicating over or under-representation in England and Wales 

Residual Percentage Difference between EW & LND 

Owned 

Outright

Owned 

(M/L/SO)

Social Rent 

(council)

Social Rent 

(other)

Private 

Rent

Spacious 0.1 -0.06 - - 0.07

One person

per room
- - - - -

Some sharing -0.1 -0.09 - - -

Crowded 0.05 0.02 -0.03 -0.04 0.08

Total Residual Percentage Difference between EW & LND 0.64

Residual Percentage Difference between EW & LND 

One 

person
Couple

Couple 

with 

children

Lone 

parent w. 

children

Lone 

parent

MPH 

Other

MPH 

Students

Owned Outright - -0.02 -0.07 - - 0.01 -

Owned (M/L/SO) -0.05 - -0.07 0.02 - 0.01 -

Social Rent (council) -0.01 0.01 - 0.04 0.01 0.01 -

Social Rent (other) -0.01 0.01 - 0.03 - 0.01 -

Private Rent - -0.03 - -0.03 0.02 0.1 -0.02

Total Residual Percentage Difference between EW & LND 0.59

One 

person
Couple

Couple with 

children

Lone parent 

w. children

Lone 

parent

MPH 

Other

MPH 

Students

Spacious - - -0.01 0.01 - 0.01 -

One person 

per room
-0.06 -0.03 0.03 -0.01 - - -

Some sharing 0.03 -0.01 -0.07 0.01 - - -

Crowded 0.07 - 0.02 - - - -

Total Residual Percentage Difference between EW & LND 0.37
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compared to London. A positive sign on any cell means more people in England and Wales are 

represented in that cross-tabulation compared to London. The cells were examined in more detail in the 

previous section as residual plots. 

This section focuses on the total summed residual differences of the comparison table (highlighted in 

orange). They indicate that England and Wales, and London differ most in terms of dwelling density by 

tenure (0.64), then tenure by household composition (0.59) and least of all in terms of PPB to household 

type (0.37). This value means that tenure delineates London from the rest of England and Wales most 

clearly. Table 7-7 suggests that household types are associated with density arrangements that do not 

differ greatly across the study areas. Instead, dissimilarities manifest most prominently in tenure. After 

tenure, the dwelling density as measured by PPB provides a more significant split than household type 

in distinguishing London from the rest of England and Wales.   
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7.4.2 Life History Trajectories by Tenure 

Most graphs in this section show the multinomial distribution of demographic variables at any age point 

as a population sample-scaled trajectory using the complete LS time series. The y-axes range between 

0-1, such that all points at a given age on the x-axis add up to 1. Thus, plots provide an observed 

probability of belonging to any demographic sub-group as a function of age. These plots answer: given 

the experience of everyone in a given group who has come before me, how likely am I to be in one or 

another demographic sub-group at a certain age? The only exceptions are Figure 7.6 and Figure 7.11, 

where path comparisons of distinct groups by tenure and location are overlayed.  

7.4.2.1 Migration  

Figure 7.6 reaffirms the finding from Chapter 3, Figure 4.7 that tenure is related to migration. Notably, 

private rent is most highly associated with mobility across all ages. Owner-occupiers are most settled – 

notably after age 30, followed by social renters. By contrast, the proportion of mobile persons in private 

rent is approximately double that of either owners or social renters before age 55, after which the rates 

for all groups approach each other in decline. Noteworthy in Figure 7.6 is the difference between renters 

in London compared to the same group outside the capital. Londoners are slightly more mobile for most 

age points prior to 31; however, after this, the rate of movers in private rent is mildly below the rates for 

the rest of England and Wales. The relative residential stability in private rent in the capital could be 

explained by the increased difficulty of entering any other tenure in London.  

 

Figure 7.7 Migration Schedules Across the Life Course by Tenure 

The dip in mobility in the later 30s for private renters, followed by the increase ten years later may be 

explained by families with older children seeking out more space as well as other household changes 

such as the arrival of subsequent offspring or divorce. Thus, the migration propensities by tenure need 

to be interpreted within the context of the space available to households measured by dwelling density 

and the type of households.  

Source: ONS Longitudinal Study 
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7.4.2.2 Dwelling Density  

Figure 7.7 and Figure 7.9 examine dwelling density and tenure across all ages by combining information 

from the whole LS panel to better understand why these might be so different in London. The proportion 

of persons in one of the three tenure classes - ownership, social and private rent – sums up to one for 

each age point. The samples per age point are between 11 and 4 260 persons, which is reflected in the 

tight confidence intervals per point as shown in grey. Where a point is missing, the age and tenure class 

sample consist of less than ten persons. 

Figures 7.7 and 7.9 show that only a tiny minority takes up ‘crowded’ living arrangements at any age. 

The ‘some sharing’ class is also unpopular. Indeed, only persons in social rent between the expected 

child-rearing years of 30 and 40 show slightly higher proportions of denser living relative to any other 

tenure or age point. By contrast, owner-occupiers form a majority to inhabit homes at the lowest density 

earlier in life, between 24 – 28. For this age group, the ‘spacious’ and ‘approx. one person’ groups are 

almost perfectly mirrored – suggesting that losses to either might result in gains to the other. 

 

Figure 7.8 Dwelling Density Schedules by Tenure 

For all tenures, the most common living arrangement is to have at least one room per person. The 

consistency across tenures of how households converge to a similar person per room arrangement is 

striking. The triangle-pointed lines in Figure 7.7 and Figure 7.9 unanimously show that the ‘spacious’ 

dwelling density (of 0.5 persons per room or approximately two rooms per person) tends to be a luxury 

of later life.  

Source: ONS Longitudinal Study 
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Figure 7.9  Dwelling Density Schedules in Private Rent 

Most noteworthy in Figure 7.7 and Figure 7.8 are the stark difference between the migration rates by 

tenure and the age at which the proportion of ‘approx. one person’ is overtaken by the ‘spacious’ 

category. Across England and Wales in Figure 7.7, the crossing point is latest at age 53 for social 

renters; and lies at age 47 for both owners and private renters. The crossing is significant because it 

occurs around mid-life and some years after the expected fecundity window, suggesting that 

households gain space as dependent children might begin to move out. However, past age 47, the 

speed of gains into the ‘spacious’ empty-nesting arrangement is much faster for owners than for private 

renters. The lowest dwelling density gains a 75% majority for the owner at age 57, whilst private renters 

reach these proportions at age 65.  

Figure 7.8 focuses on the density of arrangements within privately rented accommodation. It juxtaposes 

the dwelling density of London and its surrounding England and Wales to show that ‘some sharing’ and 

‘crowded’ are most common in the capital’s privately rented sector. Londoners in private rent are most 

‘crowded’ in the child-bearing years - first between ages 28 – 31 and then again more visibly after age 

35 (this is similar to the experience of social renters across the study area as shown in Figure 7.7(b)). 

Furthermore, Figure 7.8 shows a considerable shift between private renters in London and its immediate 

surroundings for the ages where the ‘spacious’ living arrangement overtakes ‘approx. one person’ in 

later life. For renters outside London, the age of ‘spacious living overtaking is at age 46, with the 75th 

per cent reached by age 62. For renters in the capital, the overtakes one decade later at age 56, with 

the per cent of households with spare room reaching three-quarters only somewhere after age 70. It 

takes almost ten years longer for people to arrive at occupying a 'spacious' home in London compared 

to the rest of England and Wales. 

Source: ONS Longitudinal Study 
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Examining dwelling densities in Figure 7.7 and Figure 7.9 showed that room occupancies within a 

household change most notably within and beyond childbearing years between tenures. Thus, this next 

section examines the question: how do household types vary between tenures across the life course?    

7.4.2.3 Household Distribution 

 

Figure 7.10 Households Schedules by Tenure 

Source: ONS Longitudinal Study 
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Figure 7.9 and Figure 7.10 take a closer look at the distribution of household types by age point. The 

most common household types are singles, couples, and couples with dependent children. Figure 7.9 

shows that couples have a bimodal spread across the life course due to the incoming of dependent 

children in people’s twenties to late forties. The smallest minority is ‘other’ household types, including 

communal establishments and living arrangements different from the groups listed. 

When the ‘couples with kids’ class become a majority varies between tenure. Social renters reach this 

majority near age 26, owner-occupiers are shortly behind at age 27, and private renters only do so 

shortly after age 30. Despite this, the rise of empty nesting is remarkably similar for all tenures: for 

owners and renters, this begins between 47-49. The timing of gains to the ‘couples’ class is consistent 

with Figure 7.7, which shows the decline in dwelling density in the late forties. The different tenures also 

differ in the proportion of lone parents with dependent children. This group is largest among social 

renters, then private renters and least among owner-occupiers.  

All groups' latest stage in life involves declining coupledom, likely due to separation for health reasons 

or death. This is the separation point where singledom rises again occurs latest for owner-occupiers 

after age 80. By contrast, this happens earlier from the early seventies for all renters. The proportion of 

couples that begins to give way to single households may reflect separation or widowhood. If considered 

as a proxy for length of life, the later the cross-over of couples to single households, the better the health 

outcomes. Figure 7.9 shows that singles become a majority at the latest age for owner-occupiers (85), 

followed by private renters (75) and finally, social renters (72). 

 Figure 7.9 and Figure 7.10 also show how the proportion of all households varies at different ages. The 

distribution of singledom across the life course in Figure 7.9 follows the shape of a distorted parabola. 

It has a trough occurring at the peak of family formation – i.e., where couples and lone parents with 

dependent children are in the highest proportion. However, the ratio of singles by tenure across the life 

course is very different. Across most ages, it sits consistently highest on the y-axis for private renters, 

social renters and only then owner-occupiers. The only time when singles are a majority for owners 

relative to all other tenures is before age 25.  After that, ownership is associated with the highest 

proportion of households with dependent children across the study area. Figure 7.10 shows that the 

childrearing households in London’s privately rented sector are shifted: only after age 34 do these 

become a majority. Despite the same gains for households with dependent children being reached for 

privately rented tenants outside the capital by age 30.  

Figure 7.11 adds the households with dependent children (couples and lone parents) to compare these 

by tenure. Families in ownership peak at 74% in their later thirties. The equivalent for social renters lies 

at 75% in the early thirties. For private renters across England and Wales, the number of households 

with dependent children peaks at a mere 58% at age 39. The proportion of households with dependent 

children in private rent peaks at 50% for London in the age range of 39-40 against the same group at 

60% for England and Wales between ages 37-39. This suggests that the proportion of private renters 

in London are less likely to be parents, and if they are, they are usually older. 
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Figure 7.11 Households Schedules in Private Rent 

 

 

Figure 7.12 Households Schedules with Dependent Children 

Source: ONS Longitudinal Study 

Source: ONS Longitudinal Study 
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7.4.3 The Generational Experience of Housing 

The results thus far show that residential arrangements vary at different age points for the individual. 

However, Chapter 5 suggested that the Demographic Metabolism, as manifested in migration, also 

evolves over time. More specifically, section 5.4 showed that as the times change, so do population-

level behaviours. In section 7.3.2, Figure 7.1 showed how different generational cohorts are represented 

at each census measurement point. Expanding on this, Figure 7.12 unravels the experience of tenure 

by age and decade to show how different cohorts experienced the changes in the housing market. In 

each plot, the lines are coloured differently to mark the age spans of the various generational cohorts. 

The proportion of persons in ownership, social and private rent sum to one, and grey colouring indicates 

confidence intervals for each age point.  

Figure 7.12 shows three lines for each census year. For all years, it has been evident that owner-

occupation is the most common tenure. For all ages, the proportion of owners is lowest in the somatic 

and coupling years between ages 18 to 26, when young adults might still face uncertainties concerning 

their careers or personal lives. However, the overall proportion of this across ages varies – the 

ownership is at its highest in 1991, with this tenure being over 60% for adults up and dropping only in 

for the seniors of the Greatest Generation (in red).  What is also striking across the five time points in 

Figure 7.12  is how the middle line – showing the proportion of social renters – declines with each 

decade. This reflects policies promoting homeownership as discussed in section 2.2.2.2 and changes 

in social and other housebuilding that are revisited in the conclusions of this analysis. It is, however, 

worthwhile to highlight these here because Figure 7.12 clearly shows that as social rent decreases, so 

does the distributional shift between the proportion of owner-occupants compared to private renters 

making tenure seem increasingly like a binary outcome.  
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Figure 7.13 Cohorts Tenure Schedules across the Life course 
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7.4.3.1 Comparing Formative Adulthood 

Understanding the Demographic Metabolism over time means examining the generational experience 

of different generations, notably in their mid-adult years, when family formation is most common. Each 

generational cohort experiences a very diverse offering of housing. For example, although the Silent 

Generation saw the construction and provision of Social Housing, the Baby Boomers are the only other 

group to experience this both as a tenure and a pathway to homeownership because of Margaret 

Thatcher’s Right-to-Buy policy with the Housing Act of 1980. Figure 7.13 combines information from 

Figure 7.12 to show the generational tenure experience in the formative adult years. Figure 7.13 

highlights the recent prominence of private rent, most notably for the Millennial generation.  

 

Figure 7.14 Cohort Tenures Schedules at Ages 18-30 

The increase in private rental is a maturing trend that increasingly delineated the Millennials and Z 

generations’ experience of housing in London. As of the 2010s, homeownership among young adults 

across the UK has declined, whilst renting is rising (Hood, Joyce and Cribb, 2016; Hood, Hoyle and 

Cribb, 2018; Christiansen and Lewis, 2019). This trend is even stronger for London, as covered in 

section 2.2.2.2.2., where housing is increasingly valued as a service.  As of the early 2010s, Build-to-

Rent units (BTRs), as discussed in section 8.1, were introduced to London and have become a growing 

residential niche within the capital.  

7.5 Discussion  

The first part of the study used Pearson’s residuals to investigate the nature of the relationship (positive 

or negative) between types of households, dwelling density (proxied by people per bedroom) and 

tenure. It showed that household types have similar revealed preferences across London and, England 

and Wales (section 7.4.1). Although residual patterns are broadly similar, some relationships are 

amplified in London. Outright owners across the whole study area are most likely to have a spacious 

dwelling density. By contrast, private renters, most notably in London, are more likely to live in a crowded 

setting (Figure 7.4). Similarly, there is a positive relationship between privately renting and being in any 

type of multi-person household (Figure 7.5). Notably, non-student, multi-person households are 

overrepresented in London. Importantly, the results imply that the largest differences in the living 

arrangements of households between the capital and its immediate hinterland in England and Wales 

manifest themselves in tenure (section 7.4.1). Examining the residual contributions in Table 7-4, Table 

Source: ONS Longitudinal Study 

                                Age Point 
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7-5 and Table 7-6 suggested that the residential experience in London differs most from England and 

Wales by tenure and only then by dwelling density and household type. 

However, age is essential to locate households within the life course. For example, a single person 

before age thirty is very different from a widowed senior. Also, ‘couples’ without a specification on age 

can encompass empty nesters or couples within the natural reproductive span, who may have evolving 

residential needs for space should they choose to have a family. Thus, the experience of housing 

through the lens of tenure needed to be examined across the life course by controlling for age. Section 

7.4.2. examined the residential life histories of populations in different tenures in terms of dwelling 

density and household type.  

Dwelling Density 

Figure 7.7 and Figure 7.9 showed with great consistency that most households’ revealed preferences 

are to have at least one room available per person. Indeed, only a small proportion of higher residential 

densities are observed almost exclusively in the socially rented tenure in England and Wales (Figure 

7.7) and to a lesser extent within the privately rented sector in London (Figure 7.9). Only owner-

occupiers experience spacious living in the early somatic adult years (ages 24-28, as shown in Figure 

7.9(a)). Indeed, the lowest dwelling densities for all groups are later in life as any dependent children 

may begin to move out. 

The highlights of Figure 7.7 and Figure 7.9 are the age at which the most common dwelling density 

shifts from ‘approx. one person’ into ‘spacious’, which proxies the rise of empty nesting as children move 

out. For owner-occupiers, the decline is close to exponential, whereas, for renters, it is linear, suggesting 

that spacious living is a luxury of later life, but only at a slower pace for renters. The crossing shift of 

dwelling densities occurs at age 53 for social renters and age 47 for both owners and private renters. 

The age difference combined with the slower decrease in density may suggest that social renters may 

either have larger families or else their dependents may take longer to leave the parent’s nest. 

For private renters, the capital shows an exacerbated trend of both higher and prolonged dwelling 

densities. Renters in the capital are most likely to have ‘at least one person per room’ up to their mid-

50s (Figure 7.9). A closer look still in Figure 7.7(c) shows that the proportion of those living in ‘crowded’ 

circumstances is high in the child-bearing ages between 28-31 and then again, several years later after 

age 35, when a family might reach its complete size. These unusually higher living densities could signal 

temporary arrangements where families may be delayed in finding more suitable accommodation due 

to a mismatch with the local housing market. 

In London’s private rental sector, the crossing over to ‘empty-nesting’ is also delayed by almost a 

decade compared to renters anywhere else in England and Wales (Figure 7.9). The concentration of 

education and employment opportunities in the capital combined with higher living costs may encourage 

children born there to remain home in the early stages of their adult life. The possibility of such 

arrangements is advantageous but also noteworthy because late-leaving dependent children may trade 

off independence to lower their residential costs to get a start in life (Worth, 2021). 
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Household Type 

The most common household types across all of England and Wales are singles, couples, and couples 

with dependent children. Lone parents with children are a minority that is over-represented in the rental 

tenures, notably social rent (Figure 7.9(b), as well as Figure 7.3). Across most ages, singles make up 

the largest share of private renters. One interpretation for this is that singles find themselves in private 

rent because these may neither have grounds to qualify for subsidised rent (because these persons 

may not have dependents to care for or quality on other groups) nor are able to complete with dual-

income households to secure homeownership (Clapham et al., 2014). Indeed, a defining hallmark of 

private rent is its lowered entry barrier. It is financially more accessible to homeownership and forms a 

larger proportion of the housing stock compared to social housing in recent years.  

The age at which households begin to have dependent children also varies between tenures (Figure 

7.9). Social renters and owner-occupiers reach a majority in this household type in their later twenties. 

By contrast, private renters do so latest just past age thirty. This could be explained by the perception 

that private renting may be less secure (McKee, Soaita and Hoolachan, 2020; Preece et al., 2020), 

encouraging higher turnover rates than either social rent or homeownership. In this case, the delayed 

onset of having dependent children may reflect a lack of ontological security to settle or grow a family. 

This argument is further supported by focusing on the revealed preference for couple formation - these 

show little variation in the pattern of increase by tenure despite the differences of gains in the proportion 

of dependent children. Coupledom rises in the mid-twenties for all tenures, but the age at which couples 

form families is divergent. Couples may delay family commitments, treating private rent as a sort of 

‘waiting room’ whilst accumulating the financial or social confidence to take on the responsibility of 

dependent children.  

Despite a later rise in households with children across tenures, the onset of empty nesting shows only 

a slight variation. The proportions of older couples with no dependents rise in the late forties (Figure 

7.9), which coincides with the decline in dwelling density (Figure 7.7). This decline is significant because 

it may be a proxy for when the youngest child of the household leaves the parental nest. The alignment 

of empty nesting may be bound to natural fecundity, which peaks in the mid-late twenties and declines 

by the mid-thirties. Thus, the common end range of childbearing puts the implication of later family 

formation into a sharper context, as discussed in the previous paragraph, because it suggests a 

shortened natural window for parenting.  

Comparing the proportions of households with dependent children by tenure (Figure 7.11) shows that 

social renters and owner-occupiers have the widest majority. In fact, social renters in their mid-twenties 

to mid-thirties exceed the proportion of families with children compared to the same group in owner-

occupation. This may be the case as social rent does support households with children amongst other 

groups (Clapham et al., 2014). Strikingly, private renters have the lowest proportion of households with 

dependent children of all ages. At their peak, the proportion of homes with children in this tenure lie 

near 55% by the late thirties, which contrasts with over 70% for owners in their late thirties, and 75 % 

for social renters in their early thirties  

A greater contrast yet is between privately renting households within and outside the capital. The 

childrearing households in London’s privately rented sector are shifted: only after age 34 do these 

become a majority, compared to that same majority being reached at age 30 for privately renting 
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households outside the capital (Figure 7.10). When taking age into account, the proportions of private 

renters in London are both less likely to be parents, and where they are, these are most common in the 

older age points. The smaller proportions of parent households, especially in London, also have slower 

life histories in the capital, which would be associated with larger parental investment, heavier future 

orientation, extended investment in education and later marriage age (Sng et al., 2017). These findings 

align with research on the role of local context on first-child fertility behaviours (Fiori, Graham and Feng, 

2014), which finds that strategies of delayed parenthood, notably in higher-income groups, are 

associated with career development into later adulthood. It is unclear if self-selection, a lower-standing 

cultural perception, or the cost of renting privately cause the high correlation between depressed family 

formation behaviours and this tenure type. However, Figure 7.11 clearly suggests that population fertility 

behaviours vary by tenure and location. The strong correlation between private rent and depressed 

childrearing could have serious knock-on consequences for population structures within the UK and 

across the developed West and is thus a topic recommended for further research.  

Thus far, the findings from this chapter suggest that tenure may play an important role in operationalising 

the relationship between populations and the built environment. This is in line with the core finding of 

Chapter 4, which noted the increasingly important association of tenure to migration across census 

decades - and by extension - for different generations. Thus, adding the generational lens illustrates the 

evolution of housing tenure. This is important for understanding the differentiated experience of housing 

markets and sketching out the historical context in which individual-level decisions are made. 

Importantly, Figure 7.12 clearly showed the steady decline of social rent with each decade, which paved 

the way for a bifurcated market between renters and owners. This reflects policies promoting 

homeownership, as discussed in section 2.2.2.2 but also changes in housing supply and lending 

practices (Gallent, Durrant and May, 2017; Preece et al., 2020). The combined effect of these factors 

means that later generations progressively face the binary choice of ownership or private rent. These 

increasingly polarised housing outcomes are the context for understanding developments within the 

housing stock to date, most notably the evolution of the private rental sector (PRS), which plays an 

increasingly important role in London’s urban fabric.  

7.6 Conclusions  

The Millennial housing experience in the global North is fraught with challenges due to general trends 

of rising student debt fuelled by mass higher education, post-recession stagnant wages and precarious 

employment since the 2000s (Andrew, 2012; Mawhorter, 2017). High homeownership rates, in the UK, 

as in most developed western economies, exist in the context of asset-based welfare, where individuals 

are encouraged to safeguard themselves through personal wealth invested in housing (Soaita et al., 

2017; Ronald and Lennartz, 2018; Prabhakar, 2019). The steep entry bar into ownership for the recent 

Millennial generation brings a very different meaning and experience of housing to previous cohorts 

(Coulter, Bayrakdar and Berrington, 2020). Nonetheless, in the UK, the Millennials and later ones come 

to age into housing systems that privilege ownership as a route out of precarity (Soaita et al., 2017; 

Preece et al., 2020).  

The findings of this chapter also showed that households converge to similar residential densities of 

approximately one person per room (Figure 7.7 and Figure 7.8). However, it must be noted that new 

homes in the UK are smaller than in some of the densest countries on the continent. To put the size 
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difference into perspective, the national population density of the UK is 275 persons per sq. km (432 

persons per sq. km for England and 152 persons per sq. km for Wales), which is comparable to 273 

persons per sq. km in Germany and much less than 509 persons per sq. km in the Netherlands (Statista, 

2018). Despite this, housing units in the UK are 38% smaller than in Germany and 40% smaller than in 

the Netherlands (Hilber and Vermeulen, 2016, p. 359). This suggests that residential density might be 

a confounder for a wider housing mismatch where households consume less space to cut residential 

expenses.  

Adversity in housing, notably of inequality of access and the disadvantage this incurs, can have a long-

lasting consequence as housing careers intersect with decisions of employment and household 

formation (Mawhorter, 2017; Coulter, Bayrakdar and Berrington, 2020). Educational homogamy – the 

growing tendency of individuals to partner up with similar qualifications – means economic inequalities 

are likely to further increase across the life course (Fry, 2017). The bifurcation of housing as an asset 

for some and the single largest expense for others perpetuates existing patterns of socioeconomic 

inequality.  

Considering opportunities and constraints in the gentrifying housing market of Amsterdam, 

Hochstenback and Boterman (2015) identify desirable housing outcomes to be a function of economic 

capital and/or waiting time. In Britain, first-time homeownership is tightly interwoven with partnership 

formation (Bayrakdar et al., 2019), and delayed parenthood can be attributed to attitudes that see 

homeownership as a prerequisite to starting a family. This view is supported by findings in this chapter 

showing differences in migration propensities (Figure 7.6) and household distributions (section 7.4.1) 

across tenures. Private renters are both most mobile and unlikely to have dependent children. Patterns 

of older and fewer households with dependent children were particularly pronounced in London 

compared to the rest of England and Wales. The implication of later family formation in London’s private 

rental sector suggests a shortened natural window for parenting. These findings combined with the 

incremental decline in social rent for latter generations (Figure 7.12 and Figure 7.13) suggest that 

environmental opportunities to move into urban homeownership may have wide reaching implications 

for the life history trajectories of future generations. Tenure may be a critical aspect of London’s 

Demographic Metabolism as it is tightly linked to diverging mobility and household forming behaviours.  

7.7 Limitations 

A limitation of this analysis is the use of secondary data. For example, data granularity on the sizes of 

rooms when considering the person per room ratio was not available for analysis. Thus, there may be 

an underestimation of overcrowding because bedsits, studio flats and one-bedroom properties are 

indistinguishable in the ONS aggregations. In addition, the stigma of compromised living conditions 

could mean self-declared data may not reflect the lived experience, most notably of vulnerable groups 

in precarious housing. A further limitation of the data used is that individual and household behaviours 

reflect revealed preferences, not necessarily desired outcomes. This behavioural approach cannot 

account for how households may negotiate their specific needs through other lifestyle and/or mobility 

decisions. Still, it does motivate closer follow-up qualitative accounts that could support or refute the 

findings of this chapter. These could further investigate how mobility might be one adaptive mechanism 

to housing stress and when if it is most commonly paralleled by a tendency to form smaller households. 

Notably, there is scope for a deeper understanding of the role and characteristics of tenure in enabling 

or constraining subjective experiences of agency across the life course.   
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8 Imagining Future Pathways: Built-to-Rent 

Previous chapters established how space available to a household, family structure and migration are 

all interrelated through tenure. The purpose of this final chapter is to examine the characteristics of the 

new and growing Built-to-Rent (BTR) trends in the private rental sector (PRS). BTRs are a new tenure 

class that first became available in the UK, specifically in London, as Millennials entered their early adult 

years. It has seen rapid growth, with the number of completed units rising by an average of 20% yearly 

between 2018-2020 (McNeil, 2019; Savills, 2020). This chapter contributes to a wider discussion on the 

implications of BTRs by providing a better understanding of these developments in London.   

 

It is debatable whether BTR follows from, contributes to, or exacerbates the largely rental trajectory of 

London’s residential offerings. However, a lack of affordable for-sale stock, transient workforces and 

altering attitudes towards rents are likely to amplify the growth of this particular form of private rent 

(Bedford, 2019). In addition, employment instability and the initial cost of renting relative to ownership 

allows BTRs to thrive (Bajwa, 2021). As they do, BTRs operators aim to foster ‘place-making’ by striving 

toward tenure longevity through better-managed stock and shared facilities (GLA, 2019a, sec. 4.13.1). 

A notable dichotomy of the BTR concept is the intent to create ‘mini-communities’ whilst offering a level 

of service ‘closer to hotels than homes’ (Bedford, 2019). These units merit closer investigation as these 

may unintentionally but inevitably create transitory populations through the nature of renting and the 

costs associated with this.  

8.1 Introduction  

BTRs were first introduced as a legacy proposal of Stratford’s East Village, built for the London Olympics 

(Bedford, 2019). Since then, BTRs have their own asset class in the National Planning Policy 

Framework, defined as:  

 

‘Purpose-built housing that is typically 100% rented out. It can form part of a wider multi-tenure 

development comprising either flats or houses but should be on the same site and/or 

contiguous with the main development. Schemes will usually offer longer tenancy agreements 

of three years or more, and will typically be professionally managed stock in single ownership 

and management control.’ (Great Britain and Ministry of Housing, 2019) 

 

Policy guidance on BTRs applies only in England for the time being (Ivory, 2018), and London is the 

densest test bed for this new tenure, with approximately half of the market being in the capital (Lane, 

2020). Within the London Plan, the BTR tenure is seen as a tool to diversify housing, notably through 

the aim to engage small and medium-sized builders (GLA, 2017, p. 149). This tenure is eligible for fast-

track delivery when the blocks qualify under several conditions, notably:  

 

‘- the homes are held as Build to Rent under a covenant for at least 15 years. Covenant periods 

are expected to increase as the market matures. 
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- longer tenancies (three years or more) are available to all tenants. These should have break 

clauses for renters, which allow the tenant to end the tenancy with a month’s notice any time 

after the first six months 

- there is on-site management, this does not necessarily mean full-time dedicated on-site staff, 

but all schemes need to have systems for prompt resolution of issues and some daily on-site 

presence’ (GLA, 2017, p. 181) 

 

Because the BTR tenure is relatively new, how the exact costs and benefits to tenants, providers and 

receiving areas look on the ground can vary greatly. The market is an immature one for which the cost-

benefit trade-off of the added amenities is not yet appreciated (Valentine-Selsey, 2017). BTRs differ 

from Private Rented Sector (PRS), although both are blocks of residential properties that developers 

can sell-off in a single transaction, like any other tradeable asset. However, unlike PRSs, BTRs cannot 

be sub-divided for sale in the traditional market (Myerson, 2020). Furthermore, BTRs can sit anywhere 

across the spectrum of Buy-to-Let properties covering the minimal letting legislation requirements to 

being fully serviced, long-stay hotel rooms or tailored residential experiences akin to social Airbnbs.  

The main BTR clients are singles and couples unwilling or, as discussed in section 2.2.2.2.2, unable to 

make longer-term financial commitments (Gardiner, 2020). Thus, BTRs tend to attract and concentrate 

uni-dimensional population structures. These groups value urban proximity for employment and also 

entertainment, such as restaurants and bars (Logan and LaRue, 2020). By conception, BRT services 

present themselves as a logical extension of Fielding’s escalator hypothesis: they cater to individuals 

who come to the metropolitan area to fulfil the narrow objective of progressing up the socio-economic 

escalator.  

As an asset class, BTR seeks to serve a dual role. It offers the added value of a particular ‘lifestyle’ to 

renters; whilst offering portfolio diversity and the promise of long-term returns to investors, notably risk-

averse pension funds (Hesse, 2020). Real estate investment trusts (REITs), investment vehicles 

introduced in 2007, enable investors to ‘efficiently access rental income streams from wide-ranging, 

underlying real estate assets’ (REITs on London Stock Exchange, 2020). As of the 2000s, such financial 

instruments have made capital fixed in the built environment have higher liquidity – making these more 

available for ‘continuous trading’ (Horton, 2020, p. 4). This means housing services can have a higher 

liquidity value. As a result, the design and production of the built environment are changing to match 

the standardised financial securities it represents (Crosby and Henneberry, 2015, p. 3). Horton (2020) 

argues that privately owned, specialised housing services – which she refers to as ‘liquid homes’ - are 

problematic because of the different pressures these need to do justice. Regulatory compliance, ease 

of management, and commercial imperatives need to be satisfied to justify their existence. 

Although BTRs might aim to offer many benefits to improve the quality and precarious nature of renting, 

these benefits are often above local prices (Valentine-Selsey, 2017; Macfarlane, 2018; Wedge-Bernal 

et al., 2018; Bedford, 2019) on average by 11% (Valentine-Selsey, 2017). Despite the government 

guidelines requiring that 20% of BTR units be affordable (MHCLG, 2018), the described price differential 

is particularly salient. Notably, the target demographic for BTRs - the generation of renters that are 

professionals under 40 (Skypala, 2019) – is already faced with a steep entry into the housing market. 

Whether the demographic profile of this tenure class is a sustainable or desirable one to aim for is an 

open question, which can only be approached by understanding the BTR market.   
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8.2 Data 

This chapter examines 373 developments with 40 041 residential units within London that were 

completed between 2005 and 2020 to identify common features (including size, amenities, and 

management) and map out their prevalence across the different subregions of London. The spine of 

this analysis is a primary dataset provided by Molior specifically for this research. Molior is a residential 

development market data firm specialising in developments of over 20 units within Greater London. 

Their products are the industry standard for monitoring the live market because observations are 

consolidated and cross-verified manually in house. BTRs are different from traditional PRS units 

because these are managed in a self-contained way and can be traded as ringfenced assets – i.e., 

assets that have additional protection should wider financial shocks occur. 

At the time of writing, the largest number of BTR developments by volume of operational units are 

located in London (Fletcher, 2020). These are noteworthy residential offerings because these units are 

only just emerging, with 24% (n = 90) of the total BTR developments covered (n = 373) yet to be 

launched. Of the developments released on the market, close to all are fully let. Table 8-1 shows the 

percentage of fully let units as a percentage of all such developments by subregion in London. The 

spatial subdivision into five subregions in Figure 8.1 is used to align with the conventions of the London 

Plan (Gov, 2015a).  

Although the first BTRs on the rental market were in Central London, the main market for BTRs is in the 

eastern London boroughs. These are both the largest in terms of development count (n = 130) and size 

– the average number of units in the region is 124 units per development. Figure 8.1 (bottom) shows 

that half of BTRs provide between 20 and 400 residential units. However, this type of tenure comes on 

a broad spectrum of unit deliveries per site. These can go up to the size of just over one thousand 

residential units, which is comparable to a village or small town. Their offering varies not only in size 

and location but in construction and management, but also in facilities provided and residential unit 

types. The BTR market niche is still evolving, so it does not do justice to place these under a common 

denominator. Instead, this analysis sheds light on the nature of these this increasingly growing tenure 

class to discuss its spatial implication on host neighbourhoods. BTRs combine key aspects known to 

catalyse the mobility processes within the metabolism framework: demographic concentration through 

tenure, life stage, and lifestyle. Indeed, BTRs are most often refused on planning applications for their 

‘negative impacts on the character or conservation of the local area’ (Savills, 2019). The main criticism 

of this residential arrangement is that it creates ‘business hotel[s] for middle-class millennials’ 

(Macfarlane, 2018), which have both social and spatial implications, as mentioned in section 8.1.  

 



 

138 
 

 

Figure 8.1 Overview of BTR Developments 

 

 

 
BTR 

Developments 

Average BTR 

Size by Unit 

Count 

Per cent of 

all Units in 

the Sample 

Construction 

Start 

Year First 

Let 

BTRs 

Fully Let 

East 130 124 40% 2005 2012 69 % 

West 93 122 28% 2007 2013 59 % 

Central 64 71 11% 2007 2009 58 % 

South 52 106 14% 2012 2013 69 % 

North 34 76 6% 2013 2015 65 % 

Table 8-1 Overview of BTR Developments 
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8.3 Results 

Despite increasing completion rates, the UK’s BTRs sector is still in its infancy (Scanlon, Williams and 

Blanc, 2018). Thus, a closer look is needed to assess whether this may be a superior housing product 

for all involved or whether it may predispose to the alteration of population structures with the built 

environment at scale. This section examines the key characteristics, locations and cost of BTRs to 

reflect on whether these developments may be creating pockets of inevitably transient places.  

8.3.1 Characteristics of BTRs 

8.3.1.1 Management 

One way to think about BTRs is according to the companies that own and are therefore in a position to 

make executive decisions on how these operate.  BTR developments can change hands at different 

points in time. There are, however, several critical stages in their making that are useful for thinking 

about this new type of landlord. The essential stages of involvement are construction, management and 

letting. At the design stage, the builder is often involved before setting the physical layout of units in 

stone.  A deciding factor in the quality and upkeep of properties is the management overseeing daily 

operations within a BTR. Finally, the letting agent is essential for the type of tenant BTRs can reach out 

to, influencing who might come to rent. Some developments are branded, which means that tenants 

have a direct relationship with the landlord from the very start because lettings are done ‘in-house’. 

This work suggests new naming conventions for discussing BTR landlords after close discussions with 

Molior’s data collection team. The two main types are involved in construction: Branded Specialist 

providers own and follow the BTR through the pipeline from construction to letting (BOML) – these are 

‘full stack’ landlords. By contrast, unbranded developers and investors who only build and own units 

(BO) outsource daily operations. In this sample, 20% or roughly one in five developments is held by a 

developer who builds, owns, manages, and lets units (BOML). Just over half (53%) are BO landlords. 

Full-stack providers are most common in the East, where there is land but fewer provisions. 

 East West Central South North 

BOML 25% 20% 17% 15% 15% 

BO 42% 56% 62% 60% 56% 

Table 8-2 BTR Landlords by type across Subregion 
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8.3.1.2 Amenities  

One of the unique selling points of BTR over other rentals is that this tenure is a clustered ‘community’ 

of units (Banks, 2020). Thus, it is expected that economies of scale should render the BTR residential 

experience closer to the purchase of a service. Services can range from commonly shared residential 

amenities exclusive to residents, such as a private garden, play areas or concierges. They can also 

include more specific facilities such as co-working spaces, conference rooms or private dining, and even 

curated activity spaces such as gyms and entertainment suits provided directly by the BTR operator. 

Figure 8.3 provides an overview of the most common types of facilities BTRs currently include.  

 

Figure 8.2 Facilities Mix 

The most popular facilities are first: a concierge (n=108) – which is expected given that BTRs units are 

mostly flats – and secondly: some garden space (n=104). Less prevalent are lounges (n = 48), which 

never exist on their own. Gyms are the least common amenity. However, it must be noted that the gyms 

considered here are exclusively managed by BTR operators for tenants. Therefore, a gym might be 

present near or under the block; however, it won’t be counted if its access is not included automatically 

with the tenancy.  

A closer look shows a great variance in the offering of facilities that accompany BTRs. This might be 

because this is an emerging market that has not devolved into distinct niches. Most BTRs (n = 219, or 

59%) currently do not offer any facilities. However, this varies notably across the London subregions, 

as shown in Table 8-2. 
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BTR 

Developments 

No Facilities Garden Concierge Lounge Gym Other 

East 130 45% 42% 35% 15% 17% 9% 

West 93 58% 26% 31% 17% 14% 6% 

Central 64 61% 23% 31% 13% 13% 5% 

South 52 77% 12% 21% 6% 4% 2% 

North 34 79% 12% 9% 3% 0% 0% 

Table 8-3 BTR Facilities 

BTR units in North and South London have the fewest facilities included and most closely resemble 

usual rental sector units. Facilities are taken on by BTR operators when these might not currently be on 

offer in the area, as would be the case in East London. The East also has both the highest number of 

BTRs with amenities included in the tenure and shows the largest diversity of facilities. Figure 8.4 

suggests that there might be a weak tendency for any facilities to be included as the block size 

increases. However, this claim is not straightforward because BTR sizes can vary greatly.  

 

Figure 8.3 BTR Size and Facilities  

 

Figure 8.4 Start Year by Presence of Facilities  

Figure 8.5 suggests that this new tenure’s building stock is moving away from including facilities 

integrated into the blocks. This might be because the inclusion of facilities under the present models 

has not found a way to engage tenants in a way to be viable. There is room for a better understanding 
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of why tenants should choose the BTR tenure alternative if these blocks resemble more usual private 

rental units in what they offer on the ground.  

8.3.1.3 Conversions 

Attempting to distinguish BTR blocks based on their physicality could easily lead to an impractical surfeit 

of architectural typologies. Individual developments are subject to specific site constraints, and each 

building could have been one of many design options. However, the most marked physical distinction 

between BTR developments is whether these were conceived of as residential developments or 

converted into residential use from offices under building Class O as per The Town and Country 

Planning Order 2015 (Gov, 2015b). These are also commonly known in the industry as Permitted 

Development or PD projects.  

Office blocks often have large and flexible floor areas that can be subdivided into autonomous units. 

They might come with planned common areas - ideal for shared facilities; and have self-contained 

maintenance cores. Their architectural characteristics are, in theory, ideal for accommodating a BTR 

block. In addition, tenants in conversions overlap with the BTR-intended demographic group of 18-40, 

consisting mainly of households with up to 3 people (RICS, 2018, p. 41).  

 
BTR  

Developments 

Per cent that are 

office 

conversions 

within the region 

Percent BTRs that provide 

some facilities for tenants 

within the region 

East 130 13% 55% 

West 93 46% 42% 

Central 64 23% 39% 

South 52 60% 23% 

North 34 50% 21% 

Table 8-4 Built environment difference in BTRs 

Approximately 33% of BTRs in London (n = 123) were created under planning Class O. Table 8-3 shows 

that conversions are scattered across all London subregions, and East London has the largest amount 

of purpose-built BTRs. Noteworthy is the South subregions where office to residential conversions are 

the majority, with 60% of BTRs having been granted permission under Class O. 

Croydon has the highest number of planning applications for Class O of any English local authority 

(RICS, 2018, p. 53). This local authority has been documented in an interview-rich, RICS-commissioned 

study, which notes that tenants who chose conversions do so firstly for their location and price; and 

secondly for the unit finish and size. Based on a small subset, there is evidence to suggest that tenants 

opt for converted apartments with the intent to stay in them for two years or less (RICS, 2018, p. 24). 

And though it is beyond the scope of this review to discuss the full merits and shortcomings of office to 

residential conversions, some important points are raised to justify why it is reasonable to delineate 

BTRs in this way.  

On the one hand, BTR conversions are appealing to developers because they allow for a swifter delivery 

by simplifying the planning permission process and by being a more cost-effective approach to taking 
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on the risk of construction (RICS, 2018, p. 53). They also allow for the re-use of existing buildings, which 

is not to be underestimated as this provides more than one environmental advantage.  

On the other hand, this building class is not bound by legislation to minimum standards on natural light 

or unit size. For buildings designed as places of work, natural light is less relevant a concern compared 

to that privacy. This is because offices usually display more glazing than normal construction. However, 

the deregulation of floorspace is a salient point. More so because BTRs are offered as self-contained 

units, not subject to minimum bedroom sizes as would Houses of Multiple Occupancies (Walmsley, 

2020).  Currently, there are no explicit size regulations; however, as of August 2020, has it become a 

requirement to demonstrate detailed floorplans of habitable units (Gov, 2020). One key criticism of 

conversions - and by extension, BTR conversions – is the lack of provision of local infrastructure and 

facilities, given the number of new residents that they bring.  

8.3.1 Units 

BTR units are predominantly small self-contained apartments. A closer look at 303 BTR blocks 

advertised across London shows that the average number of bedrooms in this tenure is 1.55 beds per 

self-contained unit, suggesting that most unit types are either one- or two-bedroom apartments.  The 

next most common type are studios which are 14% (n = 4 103) of the BTR stock in London and just 

under 10% being potentially family-accommodating homes with between three- and five-bedrooms. A 

closer look in Table 8-5 shows a similar distribution of units across London sub-regions.  

 Number of Units Studios One or Two 

Bedrooms 

Potentially Family 

Accommodating 

East 12104 10% 77% 13% 

West 7669 14% 79% 7% 

South 4077 24% 74% 2% 

Central 3507 11% 76% 13% 

North 1552 33% 60% 7% 

Table 8-5 BTR Unit Distribution 

The North and South have a notably high proportion of studios within the BTR offering. The South has 

the strongest tendency towards the smaller units – this is probably to do with the high proportion of 

conversions associated with the BTR stock in the Croydon cluster. Central and East London offer the 

highest proportion of units of three- to five bedrooms. These are referred to as ‘potentially’ family-

accommodating because there is currently no guideline or regulation to stop these from being used as 

small houses in multiple occupations.    
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Figure 8.5 Sub-regional BTR Units Distribution compared to Private Rental Market 

Figure 8.7 shows that BTRs developments add smaller units to the market. In all regions – with the 

exceptions of Central London – the distribution of unit types contributed to the built environment by this 

tenure is consistently over-represented in units that are one bedroom or less. The existing stock of units 

in London’s private rental market is larger in size. However, it would be difficult to assess if the size 

differentiation is better by region and indeed for whom because how rental units are occupied - whether 

by larger family households or as economically convenient HMOs – is difficult to capture.    
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8.3.1 Rents 

Previous market research showed that the BTR tenure is, on average, more expensive (Valentine-

Selsey, 2017; Bedford, 2019). However, any residential rental market varies with every transaction in 

the local area. Therefore, rental measures can only be indicative. However, there are considerations 

that make these measures more robust. 

In the case of BTRs, unit prices can vary by BTR development within a region. However, these can also 

vary within the same development when there is a different price band for the same type of unit. This is 

the case when for example, different types of one-bedroom flats are offered within a block. Furthermore, 

some BTR operators provide more stock into the market than others. Therefore, these will influence the 

pricelist of an area more than smaller developments. For this reason, a weighted average median was 

used to ascertain an adequate measure of BTR rent by unit. This was done in three steps. First, for 

each development, the average monthly cost of each unit was calculated. Secondly, this cost was 

combined with the number of units that development provides in the subregion to create a pool with all 

BTRs rental prices for that type of unit. Finally, the midpoint of the pool was taken to provide the middle 

value paid for that specific unit in the specific subregion.  

The baseline for comparison of BTRs is the regionally averaged median private rental statistics provided 

at the borough level by the ONS. This dataset is based on an operational lettings information database 

from the Valuation Office Agency, which means that the samples are not randomised and, in some 

cases, are very small for some boroughs. In practice, this means that the values are not numerically 

robust in a statistical sense at the lowest level and so could be sensitive to movements on the market. 

The figures in Figure 8.2 are averaged across 2018 and 2019 to account for distorting outlier rental 

values.  

Figure 8.2 confirms that BTRs are, on average, more expensive than other private rental options in the 

wider private rental market. The only exception to this is the smaller studio and one-bedroom units in 

the South. Overall, the BTR tenure comes at a premium; however, the magnitude of this is not the same 

across all unit types. The highest premiums are for the larger two- and three-bedroom apartments, 

notably in the East, West and South.  

Larger units might come at a premium price because when these are used by sharers – they become 

more economically advantageous than their equivalent alternative as two or three studios for each 

tenant. However, shared BTRs cannot be compared to Houses in Multiple Occupation (HMOs) for 

several reasons. Firstly, HMOs are defined as having at least three people who are not a household, 

and, as shown in Figure 8.7,  the majority of BTR units have less than three bedrooms (Gov, 2021). 

More importantly, the residents within an HMO have a separate contract with the landlord and should 

some leave, the cost of the room is not shared amongst the other tenants. Sharers in a BTR, on the 

other hand, would hold a single contact with the operator as a household.   
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Weighted Average Median BTR Rent (Monthly) 

Region Studio One Bedroom Two Bedroom Three Bedroom 

Central 1 409 1 932 2 436 3 500 

East 1 120 1 446 1 831 2 515 

North 975 1 175 1 461 1 811 

South 750 1 071 1 609 2 769 

West 1 059 1 461 1 921 2 479 

Average Median Private Rent (Monthly) 

Region Studio One Bedroom Two Bedroom Three Bedroom 

Central 1 165 1 681 2 208 2 953 

East 884 1 120 1 362 1 674 

North 888 1 150 1 409 1 776 

South 862 1 106 1 386 1 728 

West 875 1 164 1 421 1 782 

 

Difference in Percent 

Region Studio One Bedroom Two Bedroom Three Bedroom 

Central 21 15 10 19 

East 27 29 34 50 

North 10 2 4 2 

South -13 -3 16 60 

West 21 26 35 39 

Table 8-6 BTR Rental Prices Against Private Rent 2018-2019 

 

An interesting observation in Figure 8.7 is that studio, and one-bedroom BTRs are slightly cheaper in 

the South. Smaller new units in Croydon have seen scrutiny for overcrowding and other quality of life 

issues (RICS, 2018, p. 46). However, there is an argument that quality of life means different things to 

different people. Quality of life also means different things to the same people at different stages of their 

lives. Notably, larger dwellings come at a price. A planning consultant for Croydon and Camden 

interviewed for the RICS report raises a contestable view. They argue that pushing for larger space 

standards – and indeed types of units – might be seen as an attempt to project ‘lifestyles on what other 

people want’ (RICS, 2018, p. 46).  Whether people prefer smaller units to larger ones - all other things 

being equal - is difficult to speculate on because homes can never be equal. Housing is bound to land, 

which is costly in London. Therefore, its derived value depends on more than the physical extent of the 

living quarters.  
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The premium value of small, self-contained units close to employment is understandable for those not 

yet close to the peak of their earnings. Young professionals in the early stages of often globally 

competitive work can get more returns from investing their time in their careers and nurturing a network 

of peers. At that stage in life, corners might be cut on domestic comfort, housekeeping, and 

maintenance, given the prospect of greater returns later in life. Residential compromise for small self-

contained units or HMO arrangments, in this way, is a hedge against opportunities missed, such as 

knowledge exchange or establishing professional networks by being away from the city.  

A concern raised for smaller units is the progressive utility of these for households over time – 

specifically as the young professionals reach later stages in their lives. For the case of Croydon, it has 

been observed that despite small self-contained units not being intended for families, ‘housing demand 

meant families would end up there’ (RICS, 2018, p. 40). This could be the case, especially if multi-

income young professionals are competing for the same units because the latter would have an 

economic incentive to occupy potentially family-friendly housing.  

8.3.2 Locations 

BTRs are often explicitly designed to form a community of rental units that are densely clustered on the 

same site. In London, these are predominantly in locations close to stations and often part of a larger 

spatial cluster. Figure 8.6 shows four large clusters when BTRs are spatially plotted, weighing how 

many units these provide. The clusters that emerge are Stratford in the East, Croydon in the South, 

Greenford-Sudbury, and Wembley in the West. Smaller groups of BTRs are scattered along the route 

of the Piccadilly line up to Hounslow Central and on the overground network in the central to east London 

boroughs.   

The well-connected location of BTRs around the terminal stations of train lines leading into the 

commercial centre of London reflects the intended demographic of the tenure type: working 

professionals between 18 – 40. For the cluster in Croydon, there is evidence to suggest that delivery 

based on accessibility was housing ‘where it was wanted’ (RICS, 2018, p. 40). The same case study 

notes that tenants who choose office conversions – do so firstly for location and price, and secondly for 

size and finish of the apartments (RICS, 2018, p. 42).  
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Figure 8.6 BTRs and Transport 
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Figure 8.7 BTRs in a Regional Context 

As BTRs provide smaller homes, it may be expected that tenants seek to move as their life 

circumstances change. Figure 8.7 shows a regional overview of BTR hotspots against land identified 

as potentially buildable based on Cheshire and Buyuklieva (2019). It shows how BTRs in North London 

may be particularly interesting as agents of local change. The arch of developments from Hounslow 

Central to Harrow-on-the-Hill is currently those with the starkest unit size difference from the surrounding 

rental market (Figure 8.5). These norther BTRs have a high density of commuter stations – i.e., those 
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with a 45mins or less connection to Zone 1 and 1/2 – and pockets of under-developed land (black). 

These BTRs are also least likely to have any amenities within the development (Table 8-3) and have a 

lower cost premium compared to the local PRS (Table 8-6). Unlike developments in Central and East 

London, which are more likely to have a strong precedent for housing as a service due to a saturated 

housing market, BTRs in the North may represent a testbed for the tenure. Indeed, BTRs in the North 

are least likely to be held by an end-to-end BOML developer (Table 8-2) and more likely to be office 

conversions as opposed to purpose-built units.  

8.4 Discussion  

Millennials and Generation Z are the first generations to experience housing as a formal service through 

BTR. This is a tenure class that has grown with the rising cost of property ownership (Skypala, 2019), 

as well as wider market uncertainty and deregulation (Nethercote, 2020). As discussed in 2.2, modern 

urban housing is taking a turn for residential service provision with the rise of private renting, most 

notably in the capital. The analysis showed there is variation in the BTR services. The tenure’s most 

divisive architectural feature is whether it is provided as converted (33% of BTRs) or purpose-built 

housing. The highest proportion of conversions is in South and North London, which also account for 

the lower end of BTR rentals. These findings are in line with previous work critical of permitted 

development, which suggests housing quality may be shadowed by local pressures to meet housing 

targets (Ferm et al., 2020).  

Spatially, BTRs are spread across London; however, currently, the largest submarkets are East, West 

and South London, respectively, regarding the number of units these have to offer. One in four BRTs in 

East London is provided by a ‘full stack’ landlord. Furthermore, larger units in East London are most 

likely to have some additional facilities for tenants (Table 8-2). These findings may reflect the rapid new 

residential growth as catalysed by the augmented planning powers of the London Legacy Development 

Corporation (LLDC) set up to oversee the redevelopment of the Stratford area after the 2012 Olympics.   

Despite the more formal and institutional approach to the landlord-tenant relationship, this analysis 

shows little evidence that creating communities of rental units generates a strong business case for 

added residential value. Only 41% of BTR providers directly offered some form of shared amenities 

(Table 8-2). Also, the most recent additions to the BTR residential niche bear a closer resemblance to 

usual private units (Figure 8.5). This may suggest that the novelty of added amenities does not provide 

a significant improvement for many tenants. Furthermore, across all of London, BTRs offer 

overwhelmingly small unit sizes. These add proportionally more studio and one-beds (Figure 8.7) and 

place a higher rental premium on potentially family-friendly units of three beds or more (Figure 7.10). 

These observations combine to reinforce the notion that BTRs are currently following the wider market 

direction aiming to provide boarding homes for those able and willing to pay a premium for location.  

As employment in developed economies is increasingly project-based within labour markets structured 

around short-term contracts and longer rites of passage into stable employment, Millennials’ residential 

strategies to stay at the heart of labour markets have shifted wealth into urban centres (Pfeiffer and 

Pearthree, 2017). At the extreme, the spill-over effect of this concentration creates ‘generationed’ 

geographies of high-density living (Moos, 2016) . These, in turn, reinforce market inertia toward smaller 

units (Pfeiffer, Pearthree and Ehlenz, 2019). This pattern is apparent in the trend towards a rise of 

corporate landlords that can standardise the renting experience, smaller unit sizes and generally higher 
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rental costs, as observed by the growth of the BTR stock within London. An implication of the 

concentrations of young professions in this way may be that they further reinforce local services 

optimised for life at this stage. Such reinforcement cycles may evolve to create hyper-specialised loci 

within London’s built environment that can support only very narrow uni-dimensional population 

structures. The concept BTR homes may optimise these for one life stage, necessitating migration at a 

later point to fulfil other life objectives. The rise of BTRs has implications for London’s Demographic 

Metabolism. A sudden succession of the BTR client base creates difficulties in planning local service 

providers such as schools, healthcare, and infrastructure.  

8.5 Conclusions  

This chapter tool a closer look at new developments in the capital, specifically Built-to-Rent blocks 

(BTRs), to discuss how trends in London’s built environment may have implications for the city’s future 

Demographic Metabolism. The analyses in this chapter describe population behaviours across three 

dimensions: with the spatial comparison of London to its hinterland, across the lifecourse and through 

a generational lens to operationalise London's Urban Demographic Metabolism. The findings suggest 

that there is interdependence between revealed Millennials’ preferences and real estate developers, 

which together are changing London’s residential fabric. Throughout 2020, it was estimated that one in 

five homes completed in London was a BTR unit (Isherwood, 2021). This high toll is unlikely to be simply 

a COVID pandemic anomaly. According to Savills Research, this niche private rental sector has seen 

double-digit growth since the early 2000s and is currently estimated as having provided over 180 000 

homes across the UK (Whittaker, Valentine-Selsey and Brentall, 2021). (For reference, this number of 

units is equivalent to the twenty-year average of yearly net additional dwellings in England (MHCLG, 

2020)!). The prevalence of smaller units added by BTRs to the London market means that these may 

be a housing product with built-in obsolescence as individuals age and should these develop family 

aspirations. Thus, the architectural design of these units in terms of size and their spatial concentrations 

merits planning and policy attention. 

If the current trend assumes the majority of BTR stock is accepted as a time-limited solution to living 

due to their size and value beyond housing, as might be the case for other forms of private rent, the 

burning question becomes what BTR tenants move on to. This question can also be asked differently: 

what could BTR tenants move onto given the tenure’s higher rental rates, which may skew residential 

spending in the present at the expense of savings? This is a wider planning problem of housing provision 

that needs to be asked at the regional and then revised again at the local scale. It is expected that there 

will be local variation to the extent to which BTR tenants may abstain from or move to sparser areas to 

satisfy homeownership or parenthood aspirations. Therefore, this trade-off or choice of lifestyle will also 

be an open question in areas that may specialise in offering housing as a service.  

This chapter suggests evidence that London’s demographic metabolism may show a predisposition for 

unhealthy burn-and-churn dynamics, especially of later generations, through a trajectory towards larger 

proportions of smaller-sized, higher-cost rental housing within the built environment. This does not mean 

that Built-to-Rent developments are ‘bad’. However, it does suggest that there may be large-scale 

structural alterations – in terms of tenure, unit type and relative cost – in housing markets where these 

residential services thrive. Therefore, an important avenue for further research and policy attention 

would be how BTRs have knock-on effects on population stocks through the household formation and 
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fertility behaviours in London and second-order cities, such as Birmingham or Manchester, that emulate 

wider conditions within the capital.  

8.6 Limitations 

Another valid indicator to distinguish the residential experience in London compared to its immediate 

surrounding areas is residential cost. This was referenced in section 7.4.4.3 (Table 8-4) to contextualise 

the unit type cost of new BTRs; however, affordability is beyond the scope of this analysis because 

dwelling expenditures alone mean little out of context. For example, any data on residential costs would 

need to be adjusted again for the type of tenure (costs towards rent or ownership) and again over time 

to account for inflation. In addition, the perception of affordability is highly subjective to the specific 

occupant household's income (direct and indirect). A notable source of indirect income is 

intergenerational transfers, which can greatly skew measures of relative affordability. In a tight housing 

market, co-residence is a powerful form of intergenerational transfer (Hochstenbach and Boterman, 

2015; Worth, 2021), as is the use of family property as collateral (Walks, Simone and Hawes, 2017). 

Intergenerational transfers can further exist in the form of gifts, information or maintenance to create a 

greater divide between individuals with and without parental or family support (Kendig, 1990; Moos, 

2017; Ronald and Lennartz, 2018). In addition, an individual or household’s economic well-being would 

also include loans, access to credit as well as the ability to handle emergency expenses through savings 

or other means.  

Young adults of the Millennial generation onwards are increasingly burdened with student debt. Despite 

this, debt alone is not a clear predictor of affordability because better-off households may have larger 

magnitudes of debt, despite having lower relative burdens thereof relative to their income or assets (Fry, 

2017). In this way, housing affordability is a complex topic because what an individual or household 

could spend on housing is entangled with past, current, and future opportunities, commitments, and 

aspirations. The intergenerational lens is thus valuable within the context of residential arrangements 

and potentially more so than affordability on its own. Indeed, recent rapid developments in the UK 

housing markets mean a decade can greatly affect access to ownership and its benefits. However, a 

limitation of the generational lens to understanding housing is that it clouds inter-generational inequality 

(Searle, 2019). In the global North, these are particularly stark between educated and less-educated 

Millennial cohorts, notably compared to their parents’ generations (Mawhorter, 2017, p. 149). Thus, 

another topic beyond the scope of this analysis may be to examine how housing inequalities between 

peers are associated with intergenerational contracts.  

Indeed, there is some scattered interest in intergenerational housing and neighbourhood effects 

(Coulter, Bayrakdar and Berrington, 2020), but such efforts are largely bottle-necked by the availability 

of wide-spanning longitudinal data. Understanding the role of housing as a core asset in private wealth 

is important for planning later life care within the context of eroding pensions in the UK, as in most of 

the ageing developed world. Intergenerational housing support is also important to question whether 

and to what extent tenure-based social exclusion may have an effect on the spatial sorting of 

populations at the scale of regional and international gentrification in desirable cities such as London.  
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9 Discussion and Conclusions 

This concluding chapter summarises the principal contributions of the thesis to lead on to how they may 

motivate future research. Social structures and the cities that emerge from these are too wide-reaching 

and dynamic to be fully grasped; thus, these must be imagined and reimagined over time through 

systematic investigation. This final chapter aims to serve as a springboard for furthering a research 

agenda to scale the understanding of the Urban Demographic Metabolism as a holistic and 

interdisciplinary endeavour.  

9.1 Principal Findings 

(1) Discuss the social and environmental processes that regulate London’s Demographic 

Metabolism to identify mismatch cases where the city’s attractive benefits also incur 

population penalties. 

This research presented the Urban Demographic Metabolism through the intersection of residential 

mobilities, demography, and geography of housing in London. Chapters 1 and 2 outlined the 

presuppositions of this framework by articulating how social and environmental processes could 

regulate the health of London as a place to live and how this relates to migration. Importantly, to 

understand the Demographic Metabolism of London, one must understand this urban context. Living in 

London is expensive for a host of reasons. Despite this, younger populations will pay the cost of moving 

and being there, where they can reap the benefits of dense employment and lifestyle opportunities.  

It is necessary to remember that housing is a composite good within this context. Thus, there are many 

ways to ‘solve for’ shelter. There are three main coping strategies in residentially costly but desirable 

places like London: renting rather than buying, consuming less space to lower residential expenses, or 

moving somewhere else. This trade-off between location and residential comfort or security is subject 

to life aspirations, which evolve across the life course. Notably, as people age and households form, 

the benefits of being in London change relative to its residential penalties. In this way, the social 

processes regulating London’s Demographic Metabolism are a function of population behaviours, 

conditioned by life stage and approximated by age. In turn, behaviours are adaptive to socially shaped 

environmental stimuli such as housing opportunities measured in tenure and precedents for density 

arrangements and migration.  

Within the context of adaptive strategies mentioned above, an assumption of this research is that the 

health of a city can be measured by migration. The alignment between a person and place is highly 

subjective because it varies between individuals but also for persons at different points in time. 

Therefore, some migration may be expected. However, should a critical mass of persons continually 

vote with their feet against their homes in London - either through long-distance departures or short-

distance adjustments - this would signal a local failure to support its population holistically, notably 

across the life course. If London is a dead-end for its residents as they change, is it a ‘healthy place’? 

(2) Progress knowledge about the relationship between population, place, and mobility. 

a. Evaluate the current debates and approaches in migration studies.  

Chapter 3 addresses the challenge of using migration as a proxy for identifying mismatches between 

persons and the places they reside for two reasons. Firstly, because such a misalignment is subjective, 
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but also because what is known about why people move has historically been fragmented across 

different disciplines such as Geography, Demography, Economics and Sociology. This review, 

combined with Annexe A's analysis, concludes that the knowledge landscape at the intersection 

between internal migration or residential mobility and housing is wide and sparse.  

A core methodological approach in previous research is the use of case studies. Collectively, these 

suggest many reasons why individuals may move. Housing aspirations are equally complex. For 

example, migration can be examined from a household point of view (with an emphasis on space), from 

an economic point of view (with a focus on labour and location) or from a housing affordability point of 

view (with an emphasis on past and present policy or market forces). The sprawling interdisciplinarity 

of migration and housing in the context of an exponential increase and internationalisation in migration-

related research suggested that there is a gap in integrative rather than additive contributions to the 

subfield. 

b. Establish the relative contribution of individual, environmental and temporal 

factors associated with migration outcomes.  

Although Chapter 4 compared subgroups (e.g., owner to renters or different age bands) to show that 

some groups were more mobile than others, it could not answer how variables (e.g., tenure or age) 

compare relative to each other in their association with migration outcomes. Thus, Chapter 5 used the 

newly created dataset from Chapter 4 to set a mobility baseline across four scenarios: for the entire 

population (section 5.3.1), by census decade (5.3.2), controlled for age (section 5.3.3) and controlled 

for age and census decade (section 5.3.4).   

Not controlling for age or cohort, the relative contribution of geographic location (i.e., being in London 

or not) was not as strongly associated as temporal factors such as age and cohort or environmental 

ones such as living arrangements as measured by tenure and household rooms (Figure 5.1). The low 

rank of place suggests that London at the city level (as opposed to small area neighbourhoods as 

examined in Chapter 6) is only weakly associated with migration relative to other individual-level 

characteristics. When stratifying the comparative analysis by census decade, there was an apparent 

rise in the importance of tenure from the 2000s onwards (Figure 5.2). This is likely due to the rapid rise 

of private rent (section 7.4.3). 

When controlling for age as a proxy for the life course (section 5.3.3), the range of the Cramer’s V 

statistic showed only a low and narrow range suggesting that there is no one single factor that 

consistently distinguishes movers from non-movers. This contributes to wider migration research by 

clearly showing the great diversity of variables related to migration. However, tenure and variables with 

household arrangements (size, rooms available and type) were consistently influential across all age 

bands (Figure 5.3 and Figure 5.4). Contrasting age bands across the different decades reaffirmed that 

mobility is most common under 30, with the abovementioned variables playing an important role. 

However, the importance of household living arrangements varied considerably between the census 

decades. Notably, the relative contribution of tenure to migration showed a clear and steady increase 

for the latter cohorts (Figure 5.4).  

Chapter 5 suggests that the leading individual variables associated with migration are, in fact, temporal. 

These include age – a proxy of life stage - and when one is born – a proxy for the zeitgeist and broader 

societal cohort effects. Ecological factors significantly associated with migration are the immediate 
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residential environment, with geographic location at the city-level playing a minor role. Finally, Chapter 

5 showed the benefit of the metabolism framework for understanding processes in time by offering a 

clear evolution of the role of tenure and other demographic delineators to migration outcomes over time. 

(3) Review and create critical new data relevant to understanding internal migration in 

England and Wales as a reference point for evaluating London’s socio-spatial 

characteristics within the Demographic Metabolism framework. 

a. Embed London into a broader system of comparable places.  

 

The population stability classification allowed for migration to be used as a place characteristic by 

rendering neighbourhoods comparable over the geographic place (all of England and Wales) and time 

(between 1981-2011) despite changes to spatial data resolution. This metric flags up locations with 

higher than usual migration and those more likely to have a stable, longer-term resident population 

(section 6.4.4). Thus, low population stability – with high rates of population replacement or densification 

- served as a proxy for noteworthy local change.  

The classification created in Chapter 6 combines population stability – a social dimension – and 

population density - an environmental one – to ease an overview of the many small geographic areas 

within England and Wales. Although population stability is inversely related to density for all regions 

(Table 6-4) and most intensely for London (Table 6-4), the small correlation magnitude suggests a more 

complex relationship. An increase in either density or stability should not always necessitate a drop in 

the other. Indeed, as later discussed in Chapter 7 (section 7.4.2.3), migration may not be the only 

strategy to cope with an ecological mismatch throughout the life course. 

b. Develop a measure to quantify migration as a characteristic of place over time. 

 

Examining mobility in 2011 showed that London and its boroughs have remarkable but comparable 

migration profiles to other local authority districts in England and Wales (section 6.5.1). Population 

stability – the proportion of persons that remain at their current address for over one year - was used at 

the smaller level. Chapter 6 contributes a conceptual shift from considering the role of residential 

mobility as a link between specific places to its role as a proxy for certain qualities of places. An 

advantage of representing migration in terms of population stability is that it casts off the imminent 

problem of underestimating out-migration flows that occur when migration is measured retrospectively. 

Conceptually it introduces a neutral stance on mobility autonomy by avoiding the othering of incomers. 

Instead, this framing focuses on the local population as they are in the moment. Furthermore, as a rank-

based metric, population stability allows for a more nuanced discussion of named geographic locations 

which are more widely known (Figure 6.9).  

Despite changes in how neighbourhoods are defined over time, the mean population stability lay at 0.90 

units. This means that knowing nothing else about a place, one could assume the prior that nine out of 

ten residents previously stayed at the same address. Mapping out exceptionally high and low stability 

areas showed a clear North-South divide. London largely contributes to this difference as the capital 

consistently hosts few high and many low-stability places (Figure 6.17 and Figure 6.18). Despite the 

regional difference between the capital and the rest of the study area, pockets of London are similar 

and comparable to other places in England and Wales. There are as many places classed as ‘low 
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stability as there are ‘average’. Furthermore, subregional variation suggests that London's low 

residential stability may be spatially concentrated rather than endemic. For example, Central London is 

by far the least residentially stable. Neighbourhoods in the West and North were most likely to be either 

‘transient’ or ‘average’, with only very few highly stable places. By contrast, both the South and East 

hosted more stable places. East London was most residentially stable, but it showed an evident decline 

across the study period (Figure 6.19).  

(4) Examine how London is different to its broader hinterland of England and Wales  

a. as typologies of mobility behaviours across space over time 

 

The small area classification from Chapter 6 included two variables, population stability and density. As 

the stability and density variables are ranked, any move could be upward or downward in either metric. 

For example: a move can be from a transient to a more stable area (up), and from a denser to a sparser 

one (down). Using this gradient, a typology of mobility behaviours could express the neighbourhood-

level changes experienced when moving between locations (section 6.4.6). 

Although moves tend to occur between the same types of places across all years (Figure 6.20 (a)), the 

typology of mobility has shown some persistent change over time. Within England and Wales, moves 

into denser places are more often moves into more residentially stable ones. The mobility trend towards 

denser, higher-stability destinations (Figure 6.20(b)) may reflect increased urbanisation. Notably, high-

density, high-stability areas could be places that can sustain a stable population due to pre-established 

amenities. By contrast, moves down the concentration gradient - i.e., down a density class – tend to be 

to more transient places (Figure 6.20 (b-c)). This pattern could be explained by adjustment moves of 

households seeking more space, which in doing so, decrease the population stability of the receiving 

destination.  

Mobility from London showed a similar trend towards either less established but sparser - or more 

established and denser destinations (Figure 6.20(c)). However, there were many more moves down the 

concentration gradient because London hosts some of the densest small areas within England and 

Wales (Figure 6.18). Mobility within London accounts for over three-quarters of all moves with a London 

origin (Figure 6.21(a)). The majority of these are local. Within Borough are most common (Figure 6.21 

(c)), with the second most popular direction being into the nearby commuter belt (Figure 6.21 (b)). 

Further moves within London show a clear trade-off between population density and population stability 

(Figure 6.23), as previously observed for the rest of England and Wales. However, the main difference 

for London is the clarity of this trade-off due to a greater proportion of moves down the density gradient.  

b. as population-level life strategies across the life course  

 

Chapter 7 examined how population-level strategies differ in London compared to the broader system 

of England and Wales. A complete snapshot from 2011 showed that households have similar revealed 

residential preferences by type, although some trends are exacerbated in London (section 7.4.1). The 

most considerable difference in living arrangements between the capital and the rest of England and 

Wales is at the intersection of the residential built environment and its occupation - dissimilarities 

between London and its hinterlands manifest most prominently in tenure (section 7.4.1.4). For example, 

outright owners are most likely to have a spacious dwelling density. Private renters (most notably in 
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London) are more likely to live in a crowded setting (Figure 7.4). Also, privately renting households were 

more likely to be multi-person households, with non-student, multi-person households over-represented 

in London (Figure 7.5).  

Despite a difference in the distribution of household types, examining life course trajectories by tenure 

shows stark consistency in dwelling density arrangements. Households’ revealed preferences are to 

have at least one room available per person ( Figure 7.7 and Figure 7.8). Only a modest minority were 

found to be in circumstances that would always require some room sharing. This minority is most 

pronounced in the childbearing years for social renters (Figure 7.7 (b)), and to a lesser extent, in 

London’s privately rented sector (Figure 7.8 (a)). For the latter, those living in ‘crowded’ circumstances 

are high in the child-bearing ages between 28-31 and then again, several years later (after age 35), 

when a family might reach its complete size. These unusually higher living densities could signal 

mismatched residential arrangements where families may be delayed in finding more suitable 

accommodation in a constrained local housing market. 

The most common household types across England and Wales are singles, couples, and couples with 

dependent children. Across most ages, singles make up the largest share of private renters (Figure 7.9 

and Figure 7.10). One interpretation for the higher proportions of private renting may be a relatively 

lowered entry barrier. It is easier than securing homeownership against dual-income households and 

demanding that singles meet specific requirements that would qualify them for social rent.  

Coupledom rises in the mid-twenties for all tenures. However, the ages at which a higher proportion of 

these begin to have dependent children diverges by tenure. Social renters and owner-occupiers reach 

a majority in this household type in their later twenties. By contrast, private renters do so latest just past 

age thirty (Figure 7.9 and Figure 7.11). This delay may suggest that couples use rent as a sort of ‘waiting 

room’ whilst accumulating the financial or social confidence to take on the responsibility of dependent 

children. 

When considering age, there is evidence to suggest that the private renters in London are both less 

likely to be parents, and where they are, these tend to be almost half a decade older than the same 

group outside the capital (Figure 7.10 and Figure 7.11). Despite this, the onset of empty nesting shows 

only slight variation across tenures and within private renters within the capital and outside it. 

Households with dependent children cease to be a majority for all groups at ages 47-48 (Figure 7.9 and 

Figure 7.10). Two decades before this would align with the peak fertility years. Thus, the second wave 

of coupledom (as children move away may) be bound to natural fecundity, thus indicating a shorter 

natural window of parenting. 

(5) Discuss how trends in London’s built environment may have implications for the city’s 

future Demographic Metabolism.  

 

The findings from Chapters 6 and 7 suggest that pockets of London are not too different from other 

places in England and Wales. However, London is denser and often less residentially stable, with more 

than one in ten persons previously living at a different address. A closer look at mobility behaviours 

originating from the capital showed that these are often shorter distanced and tended to trade-off either 

space or residential stability. Moves are either down the concentration gradient to sparser places or to 

more residentially established but denser ones. Local density, however, does not neatly map onto 
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dwelling density as households tend to converge at having one person per room (Figure 7.7 and Figure 

7.8). Assuming this revealed preference is an aspiration individuals and families converge to, it would 

follow that these would adopt a range of strategies to achieve this. 

Examining Built-to-Rent (BTR) developments - the fastest-growing housing market product at the time 

of writing in Chapter 8 showed a trajectory towards large proportions of smaller-sized, higher-cost rental 

housing within London’s built environment. In a constrained residential market, populations may adjust 

their housing consumption on a ‘just-in-time’ basis by moving to such developments within or near travel 

hubs leading into central London. The size and transport-oriented location of BTRs suggest that, for 

many, these may be a time-limited solution to living. The resulting adaptive residential moves will 

incrementally create chains of migration that would manifest in ripples of residential instability. BTR 

hubs are stimulants that will likely create further ripples of change in their vicinity through migration.  

However, housing consumption in a constrained residential market can be limited in other ways too. 

Populations may adapt quiescent or abstinent strategies toward household expansion. The high degree 

of residential instability in the South East (Figure 6.17) combined with the household distributions within 

London’s privately rented sector (Figure 7.11) suggests that in addition to mobility, smaller household 

forming strategies may be an alternate way in which London may elicit different behaviours from its 

broader hinterland of England and Wales. Slower life strategies in the capital may affect population 

stocks by exacerbating unfair dependency age ratios between working and non-working adults as cities 

like London extract younger demographic groups and discourage their replacement. 

9.2 Significance and Critique  

Forming a mental image or concept of London’s Urban Demographic metabolism relies on assembling 

the vocabulary and concepts that operationalise the interactions between populations and the built 

environment. This operationalisation has required the examination of cross-disciplinary thinking and 

methods, but also an empirical analysis of temporal-spatial processes. Each chapter in this thesis has 

discussed specific limitations to the methods and thinking frameworks used. However, a unifying critique 

is that they can only provide retrospective portraits of places and population behaviours. These 

observations must undergo hermeneutic scrutiny within a larger context to offer a real-world impact. 

This section will do just this by reflecting on the significance and potential meanings of the leading 

research findings.  

9.2.1 Shaping the Built Environment  

Evidence suggests that long-term residential flows of persons – as mapped out in Chapter 6 – create a 

sprawl of mobility behaviours that radiate from London into the broader South. Short distance moves 

often from the central and densest corners of London ripple out into sparser areas in the commutable 

vicinity creating a high prevalence of low stability in the South East. Self-selected migration into 

opportunity-rich cities such as London may polarise these within their wider national hinterlands. As 

cities become increasingly younger, able to compromise on space but in competition for other 

opportunities, more rural and coastal settlements face ageing populations in larger homes amongst a 

dwindling workforce.  

The rise of asset-based wealth in housing and the gig economy's trend towards precarious, project-

based employment encourages slower life history strategies at a population level, fuelling demand for 
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smaller plug-and-play housing units. Young adults who are professionally employed and choose to 

delay child-rearing are most suited to mobile, dense and in-demand urban living. They appreciate 

walkability or bikeability in a way that families with easily tiring young children might struggle to do. 

Those with a comfortable disposable income and/or fewer commitments would also seek out and thus 

sustain amenity-rich neighbourhoods with non-essential retail and services on their high streets. These 

patterns combined can shape the built environment by transforming sleepy residential corners into 

activity-lit centres of production and consumption.  

Globally, there is a pattern of young professionals clustering in high-density urban neighbourhoods 

(Moos, Filion, et al., 2019; Smith et al., 2020). Such high-density practices rely on sustained migration 

levels as some residents move across the life course and/or the formation of smaller households. 

Though aggregate mobility behaviours within the study area seem consistent, the drivers thereof may 

change over time. Adaptive moves would combine residential ecologies of young persons looking for 

employment, families looking for more space, and geographies of investment or reinvestment that would 

either support or constrain such pursuits. Mobility - redistributing populations in space - operationalises 

the circle of social replacement essential for spatial demographic specialisation. Sustained over time, it 

iteratively reinforces spatial differentiation in the building stock, thus the momentum for social 

segregation by age and outlook.  

In Lee’s (2008) most cited paper on gentrification, she concludes: ‘if people prefer to live with people 

like themselves, we should not be forcing them to mix because ultimately this will fail; rather we should 

be keeping the possibility for mixing open to them’ (p. 2465). The rise of BTR developments reflects a 

lack of appropriate housing to accommodate London’s working population on a large scale. When the 

city has more suitors than space to accommodate these, it needs to grow. This means building a bigger 

table, rather than demolition or force mixing through excess concentration: ‘Real estate does not drive 

development; development drives real estate. This is the fundamental Jacobs lesson…Healthy urban 

neighbourhoods and commercial districts anywhere must allow for the fluidity of change’ (Neal, 2003, 

p. 33). People shape the built environment by their immediate needs. For London’s lifeblood population, 

and despite the COVID19 pandemic, an immediate need is to be near peers and places. Therefore, one 

possible policy recommendation for London’s next potential geographies of growth and change is 

proposed by Cheshire and Buyuklieva (2019). This would involve aligning incentives between 

residential and transport planning through policies that advocate more provident land use around 

stations in proximity to London.  

9.2.2 Being Shaped by the Built Environment 

As populations shape the places they reside in, so do places shape the experience of their residents – 

for generations ahead. Understanding the role of housing as a core asset in private wealth is important 

because, within the housing ladder paradigm, the transition from renting to owning is considered a 

milestone that parallels entry into employment and family formation (Clark and Dieleman, 2012). The 

academic discourse has shifted conceptually from discussing housing ladders or careers to an 

understanding of housing pathways because of changing and diverging living arrangements (Clapham 

et al., 2014). Figure 7.13 clearly showed that with the steady decline of social rent, housing outcomes 

increasingly polarise owners and renters with each passing decade. As the prominence of private rent 

rose, this met generational cohorts at different points across their life course. Private rent, which is 
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highly associated with migration, was commonplace for the Millennial generation in an unprecedented 

way (Figure 7.13).  

Given the findings and discussions related to tenure within this project, a tempting question is whether 

renting is ‘bad’. My immediate answer is: no. Choosing to rent allows for risk and opportunity 

management more than owner-occupation because of its lowered entry-level. However, insecurity 

through exclusion into the owner-occupier benefits of security, private wealth accumulation, and even 

social standing is ‘bad’. Though renting is just one of many possible living arrangements to hold a 

dwelling, it can be disadvantageous in a system favouring owner-occupation. Notably, cumulative 

advantage theory would suggest that being born to disadvantageous or advantageous circumstances 

is more likely to set persons into trajectories of decreasing or increasing advantage across the life 

course (Bosquet and Overman, 2016). Thus, renting in a market that favours ownership is expected to 

support this proposition. Parent owners are more likely to help their children into ownership through 

various forms of intergenerational transfers, as outlined in section 7.7. Furthermore, as cohorts in the 

UK age into a fragile pension system, their ability to continually pay for housing may be compromised 

by health.  

Suppose the aspiration towards homeownership and/or living space for families is no longer within reach 

in a demographically specialised urban core. In that case, tenure-based or space-based social exclusion 

may affect the spatial sorting of populations at the scale of regional and international gentrification in 

desirable cities such as London. As space, tenure, and location are concomitant considerations, a 

mismatch of individual aspirations and local opportunities could shape individuals when these are at 

odds. However, how the built environment can shape populations depends on how malleable these may 

be. Being shaped by the environment would be at least as probabilistic as it may be deterministic given 

the importance of time, as shown in Chapter 5 – both across the life course and through generational 

effects.  

9.3 Migration and City Health 

The analysis in this thesis contributes to the studies of the lifecourse by spatially operationalising 

demographic processes with a focus on housing. One would argue that a theory must have an 

explanatory force so that it may make circumstances, relationships, or events intelligible. The tempting 

first questions, therefore, are on causality: does the built environment shape populations, or do 

populations shape the built environment? Does constraint or choice take precedent in creating change? 

In a socially sustainable demographic metabolism, causality is circular such that no single choice or 

constraint would destroy any specific life strategy or opportunity trajectory of a place. In reality, this 

causality equilibrium swings as planning systems, government policies, and local social norms frame 

and motivate individual decisions.  

At the start of this project, London’s Demographic Metabolism was perceived as a machine with one 

measuring device – migration – and two switches – with opportunity creating positive feedback and 

housing creating negative feedback. However, as medical parallels continue to show, metabolic 

relationships resemble a game of billiard more than they do Newton’s pendulum. Within the framework 

of the Urban Demographic Metabolism, migration can only indicate febricity. It is merely a surrogate for 

understanding the functioning of individuals within cities. As Chapter 5 illustrated, migration is 

associated with many dimensions of life, and relocation may very likely be the result of the accumulation 
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of many factors. In simple terms: a fast metabolism of high population turnover may not indicate a place 

is ‘bad’. However, it does suggest the place may be unusual, which could, in turn, have ‘bad’ outcomes 

for those unaware of or unprepared for its unusual features. Indeed, the findings of Chapter 7 suggest 

that populations are resilient: they can adapt to environmental mismatches in unusual circumstances, 

not only through migration but also by adapting household behaviours.  

9.3.1 Upcoming Challenges 

9.3.1.1 Social Infertility 

The next step in a wider research agenda on understanding the Demographic Metabolism is to 

document the spatially differentiated experiences of social infertility. One avenue of future work is to 

address theoretical questions of how cities should be planned by intersecting the public issue of 

residential land-use/service provision and the private matter of family planning. Within the context of 

rising physiological problems and a morally urgent debate on assisted parenthood and reproductive 

technologies, ecological factors such as housing pressures, childcare support, and the socio-cultural 

norms of expectation prior to and during parenthood mean larger segments of the population are 

vulnerable to compromised family aspirations and preventable social infertility. 

Social infertility is broadly defined as wanting offspring but failing this desire through social 

circumstances, which may include: untreated infertility, as well as 'biographical' infertility in groups like 

women in the workforce, heterosexual couples that are geographically too remote for assisted 

reproductive technology interventions, LGBTQ couples, and simply those unable to afford the residential 

space to start a family. A landmark improvement in living conditions in the UK came with the 1875 Public 

Health Act, which ushered in an era of byelaw terraced housing to ameliorate urban life. There is now 

scope for other landmark improvements that would address more subtle effects of urban living, such as 

ontological insecurity manifested as psychological stress. 

A recent report in the Lancet proposes that the world population will peak by 2061 and be accompanied 

by shifts in age, creating grossly unfair dependency ratios of working to non-working adults and global 

geopolitical imbalances (Vollset et al., 2020). The Easterlin Hypothesis suggests that smaller cohorts – 

which in regimes of low fertility will increasingly be the younger segments of the population – will have 

compromised economic and social positions because they are outnumbered in key policy decisions 

(Doliger, 2004). Given that the named generations of the modern Western world (Silent, Baby Boomers, 

Generation X, Y and Z) are spaced by approximately fifteen years (Dimock, 2019), this means that 

population decline, as predicted by Vollset et al. with all its implications, is just over two generations 

away. Thus, current controversial migration attitudes, patterns of infertility, and intergenerational 

tensions in the UK are an augury of global demographic dilemmas.  

9.3.1.2 Educational Agenda 

The science of cities, including the understanding of their regional and global roles as well, is a young 

research field that has trailed developments in computing. Geographic Information Systems emerged 

in the 1960s when the first software tools that allowed for the creation and manipulation of spatial data 

were developed. This was a time when computers were the size of a household freezer and had yet no 

place in the common household. Geographic information was - and remains in some corners of the 

world - files of paperwork that might or might not be outdated by the time these were printed and 
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consulted. William Gibson (2012) is credited with the salient thought that the future is already here – it's 

just not evenly distributed. 

The academic job description does not explicitly demand software literacy, and there are many familiar 

ways to do a task. However, conducting research in a digitally dexterous manner is essential to take 

advantage of the opportunities that computing has and will continue to offer. Though parallel 

development may offer an advantage for the fittest ideas to compete and survive, research in isolation 

is costly and does not scale. Thus, another avenue for future work is to consolidate interdisciplinary 

knowledge on the lived experience, spatial distribution, and socio-political climate of regional metabolic 

processes by building and strengthening bridges between daily research operations (data creation) and 

increasingly computational methodologies. 

Embedding research is fundamentally a task of education – an activity core to every university and at 

the heart of the very best. A lesson learned during this research is that an education agenda sensitive 

to computing standards also needs to be considered because understanding a process like the Urban 

Demographic Metabolism can only expand through interdisciplinary education and epistemic 

camaraderie. Lobo et al. (2021) discuss in greater detail what an educational programme for the science 

of sustainable urban systems, which the Demographic Metabolism would ascribe to, could entail. The 

lessons from this research motivate an emphasis on consolidating best practices for numeric and data 

operations for the different steps of core research procedures and the skills to pass this knowledge on 

clearly. In an increasingly abstract world represented through data, seemingly mundane research 

choices are essential because they will dictate who will have the control to see and do what. Technical 

literacy and dexterity may be the greatest power divide between disciplines and, more urgently, between 

which populations are seen to count.  

9.3.2 Reflections: London’s Demographic Metabolism 

This thesis offers evidence to suggest that London is unusual. Its Demographic Metabolism is very 

different from its immediate hinterlands and then again further stratified by residential arrangements 

within the built environment. Housing, however, also increasingly reflects economic privilege. What this 

means is that London, as a place defined by mobility and exchange over centuries, may in the future 

be less of a place that gives power to mobile population but more one that holds power over these 

through constraints in the built environment. However, a paradox of spatial segregation by economic 

privilege may make London into a place where none can afford to not be rich – which could demean the 

city’s appeal as a dense centre of employment for many.   

As this thesis has shown, radical policy interventions over a short period of time, such as the Right to 

Buy, can greatly alter the lived experience from one cohort to the next. Thus, swaying the social-spatial 

processes of London’s Demographic Metabolism with quick-fix policies such as Built-To-Rent are, in 

fact, non-trivial issues of spatial justice that can ripple across the city’s immediate national and 

international hinterlands. If increasingly large streams of people conclude that the gains of being in 

London can only be realised upon leaving it, the ripple effect of London’s Demographic Metabolism may 

increasingly define that of its hinterlands.  
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9.4 Concluding Statement 

Healthy cities, I argue, are those that maintain or improve the development of their populations - 

sustainably. They support the basic processes that define life: responding to stimuli, including 

movement; ability to grow and develop; capacity for order and organization; and reproduction or heredity 

in the broadest sense. However, social structures and the cities that emerge from these are evasively 

wide-reaching and dynamic. Thus, these must be imagined and then reimagined to create hermeneutic 

circles that iteratively examine and explain population behaviours. The practical reason for this inquiry 

is immediate: to inform planning, building use, and ultimately social sustainability. My hope is that the 

work presented here will contribute to understanding the metabolic processes of how populations shape 

and may be shaped by the built environment. 
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Appendix A: Literature Mapping 

Introduction  

This meta-analysis provides an overview of developments in migration research with a focus on internal 

migration and housing. Assuming normal reading speed and no fatigue, the average research output of 

5 000 words would be at least 22 minutes of reading per document. It would take at least 90 years to 

manually cover the corpus of papers programmatically analysed below – a long lifetime of dedicated 

reading with no holidays!  

Understanding the role of housing in mobility decisions is a question between disciplines because it 

combines many themes. However, this is difficult in the context of a vast and exponentially increasing 

number of papers on migration. This analysis uses natural language processing techniques to explore 

how key terms in the titles of previous literature overlap before describing how documents are 

interrelated. The analysis aims to construct and measure the links between existing migration research 

that includes housing to identify guiding principles for a contribution to the subfield. The generation of 

data in this analysis was done in collaboration with Dr Juste Raimbault, and the data openly is available 

at Buyuklieva and Raimbault (2020). 

Bibliometrics and Scientometrics  

The science of reporting on literature whilst numerically analysing it has grown in the past half-century 

in tandem with the rise of computing and digitalisation of research output that can be used as data 

(Fortunato et al., 2018, p. 359). The creation of the Science Citation Index (CSI) in 1961 (Cozzens, 

1981, p. 16) has led to the growth of bibliometrics – ‘the quantitative study’ of written communication – 

and scientometrics – ‘studies of scientific activities’ such as the sociology of science through citations 

(Hood and Wilson, 2001, pp. 298–299). Different approaches to bibliometric analysis can be expressed 

as a function of rigour (reproducibility) over effort (manual or programmatic). These are shown in Figure 

3.7, which was created after wide reading and consultation with the library services of UCL and 

Columbia universities. The essence of the graph is that there are many ways of reviewing academic 

literature, with a steep curve when reproducibility is considered.  
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Figure 10.1  Methodological Approaches of Reporting on Literature 

At the far right of Figure 3.7 are formal ‘systematic reviews’, which use ‘‘accountable rigorous research 

methods’’ (Gough, Oliver and Thomas, 2017, p. 2) and involve a "minimum of two reviewers with a third 

to serve as a tiebreaker" (Roth, 2020). Examples of reporting on academic literature on this side of the 

spectrum are the family of protocols that make up the Cochrane Reviews (Higgins et al., 2019) or the 

guidelines provided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses – 

PRISMA (Moher et al., 2009). One level above these is ‘umbrella review’, or the synthesis of ‘multiple 

reviews into one accessible and usable document’ (Grant and Booth, 2009, p. 95). In a data-driven 

model, these would be created via an automated pipeline that stores papers matching a certain query 

into a database of relevant literature. One semi-automated example is the project to consolidate climate 

change and migration scholarship in the CLIMIG database (Piguet, Kaenzig and Guélat, 2018, p. 375; 

CLIMIG, 2020).   

Reporting on literature for the critical assessment of relevant scholarship is most developed in the 

medical sciences. This is because controlled experiments across different groups and detailed article 

indexing yield themselves well for following pre-defined review protocols. Beyond the natural sciences, 

‘true’ systematic reviews adherent to protocols are not always feasible due to the lack of two resources. 

Firstly, these are done in a team of at least three to include a tiebreaker when deciding for relevant 

articles, which is not always possible with solo research. Secondly, protocols are impossible to prescribe 

where there is a lack of consolidated meta-information across different databases that would allow for 

exhaustive and repetitive searching (Roth, 2020). In such cases, alternative approaches that involve 

more judgements can be employed. These are shown to the left of Figure 3.7. At the left extreme are 

rapid or state-of-the-art reviews that are usually done in under five weeks and serve to gather evidence 

on an issue (Roth, 2021b). Further to the right from these are the traditional (narrative) reviews that are 

characterised by unique but non-replicable descriptions and appraisals of previous work to contextualise 

new research (Roth, 2020). The preceding sections provide an example of a narrative review. Beyond 

these, one begins to enter the data-driven, computational approaches to assessing previous literature.  

At the steepest point of rigour is meta-synthesis, which can be quantitative or qualitative. What all these 

have in common is that they are broadly based on the researcher's judgement for numeric consistency 
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and acceptable sensitivity of statistical results for ‘meta-analyses’ (Deeks, Higgins and Altman, 2019, 

p. 241); alternatively, judgement and interpretation of thematic compatibility and conceptual consistency 

for ‘qualitative evidence syntheses’ (Grant and Booth, 2009, p. 94; Roth, 2021a). The multitudes of 

methodological approaches and scope of data coverage used to understand migration (DeWind, 2020, 

p. 5) can make meta-synthesis on its own difficult and potentially misleading.  

In such cases, ‘literature mappings’ can provide an alternative way for reporting on literature after it has 

been scoped through a narrative review. This approach aims to ‘map out and categorize existing 

literature’ (Grant and Booth, 2009, p. 94) where the field does not adhere to strict publication keyword 

classifications or has an inherent diversity of research outputs and therefore indexing. Mappings are 

useful to trace developments in a lineage of research and form the basis of ‘systematized reviews’, 

which provide a ‘best evidence synthesis’  on a thematic where systematic reviews are not possible 

(Grant and Booth, 2009, p. 94).  

Google Scholar Database 

Although migration studies are a natural candidate for bibliometric analysis due to their interdisciplinary 

nature, there only recently have been few precedents that have incorporated this approach 

(Nestorowicz and Anacka, 2018; Piguet, Kaenzig and Guélat, 2018; Sweileh et al., 2018; van Dalen, 

2018; Levy, Pisarevskaya and Scholten, 2020; Pisarevskaya et al., 2020). This is likely because the 

social sciences are not as clearly indexed as the natural sciences, and migration is a relatively young 

field. The major providers of bibliographic databases are Scopus (Elsevier), Web of Science (WoS) and 

the freely available Google Scholar (GS) (Dhammi and Haq, 2016, p. 115). GS has broader coverage, 

especially in the Humanities and Social Sciences than the other two major citation databases (Martín-

Martín et al., 2018, p. 20), despite this it has not been used as a primary source for bibliometric analysis 

of migration studies. 

 An advantage of using the Scholar database is that it has good coverage of various disciplines and 

books (often monographs), not only journal articles. The latter is an essential point because books are 

difficult to capture with more structured bibliometrics, whilst also popular output formats for research in 

geography and the built environment (Richards et al., 2009, p. 12).  However, citation data is often 

bound to licensing and is collected by proprietary algorithms, which means that this is either not 

accessible for free as in Scopus and WoS; or open with meta-data access restrictions (Martín-Martín, 

Thelwall and López-Cózar, 2020, p. 6).  

Methodology 

This section will provide the specifications used to gather papers at the intersection of migration and 

housing. Previous bibliometric studies in migration are based almost exclusively on subscription-based 

academic databases such as Scopus or Web of Science. These also have different document coverage: 

N = 1 193 documents between the 1990s - 2018 (Piguet, Kaenzig and Guélat, 2018, p. 357), N = 2 750 

documents between 1945-2015 (Nestorowicz and Anacka, 2018, p. 291), N = 21k documents between 

2000-16 (Sweileh et al., 2018, p. 5), N = 30k between 1959-2017 (Pisarevskaya et al., 2020, p. 461) 

and N = 49k between 1975-2018 (Levy, Pisarevskaya and Scholten, 2020, p. 6). This chapter will build 

on their work, adding one order of magnitude to the numeric analysis whilst focusing on a narrower 

search scope - the intersection of housing in migration studies. 
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The corpus of bibliographic data used for this analysis consists of N = 445k documents from the openly 

available Google Scholar database with a temporal coverage between 1885- 2020. The choice of range 

begins with Ravenstein’s first paper to reflect the overview of the developments within migration studies. 

Figure 10.1 provides a summary flow diagram of how the corpus of papers for this analysis was created. 

The rest of this section will explain the individual steps of the chart.  

 

Figure 10.2 Flow Diagram of Papers Included following the PRISMA guide 

Scraping Google Scholar 

Bibliographic data was co-created with Dr Juste Raimbualt. We used a scraper to emulate a manual 

search on GS given an anonymous request – i.e. a search was done without a user login and website 

cookies as shown in Raimbault (2017, p. 5). For each query (Figure 10.2-1), the first data collection step 

consisted of gathering the top 100 paper results per query. Figure 10.2-2 illustrates how the top results 

are ordered using the GS ranking algorithm. This first step creates a scoping corpus, which underwent 

manual inspection to create a seed corpus of papers. After the manual sanity-check of results, the 

subsequent data collection steps involved gathering the top 100 documents citing each of the 

documents in the seed corpus (Figure 10.2-3). A complete description of the tool used for data collection 

collaboration is provided by Raimbault (2017) under ‘Database Construction’.  
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Figure 10.3 How Queries Relate to Papers 

Eleven queries were used (as shown in Figure 10.5) to exhaustively gather papers relevant to 

understanding the Demographic Metabolism through migration and housing and create a scoping 

corpus of papers for manual inspection. The large number of queries combined with the limited number 

of requests permitted to GS meant that collecting papers necessitated several weeks.  

The most time-consuming stage was the second step of data collection – the gathering of citing papers 

– because of the exponential nature of links between papers. Citation collection was done in two layers 

(depth = 2). This means that papers collected were those that cite the seed corpus up to two references 

way (see Figure 10.2-3). 

The first layer was produced by including the top 100 articles that cited each of the papers within the 

seed corpus (shown in Figure 10.2-3). The second citations layer was created analogously by collecting 

the top 100 papers that cited documents in the first level. The relationship between the two layers is 

shown with an example in Figure 10.3. Together all documents gathered at this stage completed the 

citation corpus of documents for this analysis.   
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Figure 10.4 Layers of the Citation Corpus 

Key Words and Queries Overview  

The most important part of the methodology is the choice of queries and consistent keywords, as these 

ultimately define the scope of papers included in the final corpus. This next section will present the logic 

for choosing keywords, queries and four references of notable interest.  

It is important to note that the aim of the first stage is to be exhaustive in harvesting papers within the 

scope of interest. For this reason, although the GS does not have a thesaurus classification (Gibson, 

2020), it was useful to consult other databases’ classification of keywords. The wording of queries 

entries (as shown in Figure 10.2-1) was guided by a manual literature exploration, and examination of 

various library database thesauri, notably the Humanities and Social Science Electronic Thesaurus 

(HASSET) compiled at the UK Data Archive (UK Data Archive, 2020). Consulting the Humanities and 

Social Science Electronic Thesaurus (HASSET) of the UK Data Archive was useful for signposting 

keyword combinations and literature. It reassured the intuitions developed from unguided reading and 

created the queries in the next section. The keywords of interest within the HASSET hierarchy of 

synonyms are mapped out in Figure 3.2.  

Migration literature in this analysis is captured in four theoretical nuances, or genre knowledge 

subdomains, as shown in Figure 10.5. The most open-ended query is ‘internal migration housing’. It 

was expected that this would be dominated by anglophone case studies. However, the extent of this 

was unclear. Therefore, this query was intentionally kept broad.The remaining three are: ‘residential 

mobility’ – a sociological nuance that implies individual-level studies; ‘internal migration’ – which is the 

preferred term in the British literature; and ‘urban migration’ – an equivalent term used especially in 

North American scholarship in the context of moves relating to urban housing. Urban migration was 

included because it was expected that the urban setting would be where internal migration and housing 
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would interconnect.  However, as urban migration translates to very different phenomena in the global 

south vs north, this query was further narrowed down with thematic and geographic specifiers. 

‘Population migration’ was not included because it has an ambiguous meaning that differs between the 

over-represented natural and less-represented social sciences within GS. 

The three theory-related queries mentioned above are further narrowed down to zoom in and exhaust 

all relevant papers to this thesis. This meant adding specifiers to the queries for the relevant context 

(Britain OR UK OR England), the dataset of interest (‘census’) and housing subtheme (‘housing market’ 

was used where housing on its own is too broad to yield relevant results). The resulting query strings 

are shown in Figure 10.5.  

 

Figure 10.5  Queries Overview 
 

References of Notable Interest 

In addition to the queries in Figure 10.5, four key papers for the framing of this project are included as 

seeds for the final corpus. These are shown in Table 10-1. Although it is tempting to include more papers 

at this stage, references of interest were chosen sparingly. This was done because the exponential 

nature of citations means that each paper added could add up to 100 000 papers to the final corpus 

(100x100 papers, for two citation layers, as shown in Figure 10.3).  

The four papers included reflect a specific theme and are each a highly cited work chosen based on 

exploration during research for the narrative literature review in Chapter 2. Ravenstein (1889) is included 

because this paper is widely considered the starting point of modern migration studies, but also the first 

of a linage of quantitative population geography papers (as Ravenstein himself was a geographer!). 

Similarly important is Sjaastad (1962), who examines migration quantitatively at a macro level. However, 

unlike Ravenstein, Sjaastad takes a distinctly economic angle by framing migration in terms of resource 

allocation and income differentials. Sjaastad (1962) is also among the top five most important papers 

both within internal and international migration (Nestorowicz and Anacka, 2018, p. 295).  

To complement the top-down theories, the final two references - Lee (1966) and Rossi (1955) - are 

included to reflect a micro-level approach important for understanding the characteristics of migrants. 

Lee (1966) extends the theoretical scholarship by introducing the idea of individual-specific ‘intervening 

obstacles’, which are essential to understand migration as a demographically differentiated experience. 
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All three papers mentioned thus far are listed in this order as ‘classic writings’ on migration (King, 2020, 

p. 4) - a curious coincidence noticed in retrospect of data collection for this chapter. The final reference 

of interest is Rossi (1955). This monograph is included as a starting point for sociological excursions 

into the role of the household unit over time for migration.   

 Title Author Year Journal Citations 

(1) The Laws of Migration EG Ravenstein 1885 Journal of the statistical society of 
London 

5012 

(2) The costs and returns of 
human migration 

LA Sjaastad 1962 Journal of Political Economy 6057 

(3) A Theory of Migration ES Lee 1966 Demography 6592 

(4) Why families move PH Rossi 1980 SAGE Publications 1833 

Note: Cited by counts are correct as of August 2020 

Table 10-1 Key Papers 

Natural Language Processing 

Titles of documents were converted to lowercase, cleared of numbers and all punctuations except for 

hyphens within compound words. A Bag-of-Words approach was taken to identify the most frequent 

terms, where titles of documents were tokenised into individual terms and pooled together. Furthermore, 

to highlight the most important terms, 174 common English stop words from the SMART and Snowball 

list were removed. These include words such as ‘the’, ‘of’, ’from’ and others (quanteda, 2019) which 

add little thematic insight.  

A term document matrix representation was used to compute the correlation score between words or 

how likely two words are to co-occur within the same title. This is a binary matrix such that each 

document title is represented as a column, and all possible words within the corpus are listed as rows. 

Because this creates a very sparse matrix (213k unique terms, across 445k document), only terms 

occurring over fifty times were included, and words were stemmed using the Porter algorithm (Porter, 

2006). Stemming involves normalising terms by removing common endings, such that only the root or 

‘stem’ of the word remains, allowing for variants of a word to be grouped together. Lowering the 

resolutions of terms using this process was only useful for evaluating correlation scores. This is because 

different words of interest within this corpus have a common stem; specifically: ‘house’, ‘housing’ and 

‘household’ would all be reduced to ‘hous’. 

An R implementation of Google’s Compact Language Detector 2 was used to identify the language of 

titles. This is a probabilistic model that searches for tuples and triples combinations that are 

characteristic of a language to identify one of 83 languages (CLD2Owners, 2021). Although his 

algorithm is superseded by a neural network model (CLD3), the earlier implementation was found to be 

more successful by providing a coverage of over 90% successful translations of titles within the citation 

corpus of 445k documents.  

Properties of a Network 

Density  

Network density ( 15 ), also known as connectance, is a ratio of all connections present in a network 

divided by the maximal number of possible edges, given the number of vertices n (Newman, 2018, p. 

128). It gives a global measure of vertex connectedness within a network.  
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m is the number of edges or flows, 

n is the number of nodes, 

and the maximum number of possible edges is given by: 

 

 

( 15 ) 

 

Betweenness  

Betweenness ( 16 ) after Csárdi (2019) is a centrality measure of a graph that takes into account how 

important a vertex is based on the shortest path between places in a system. Vertexes with a high 

betweenness score serve as links or bridges in a system by being at the intersection of many shortest 

paths. By contrast, vertexes with a low score are those at the fringes of the defined graph.   

 
 

 

 

v is the vertex (place)  

g is the shortest path from vertex i to vertex j, and 

   givj is the shortest path from vertex i to vertex j, through vertex v 

                    gij  is the shortest path from vertex i to vertex j, over all vertices 
 

( 16 ) 
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Results 

Manual Pruning 

After the selection of queries, the second crucial step was the manual evaluation of papers in the 

scoping corpus – the corpus of documents gathered in the first scrape. This closer manual examination 

involved pruning 100 from 760 papers in the scoping corpus. The elimination of papers was done in 

three steps. The first step involved sifting through the titles only to split these into five groups, listed in 

order of interest: ‘4 - Look into’ (n=107), ‘3 - Suitable’ (n = 212), ‘2 - Check’(n=137), ‘1 - Marginal’ (n = 

81), ‘0 – Unlikely’ (n = 223). The last three groups were pooled together for a more laborious evaluation 

which involved checking the abstract (n = 237); or full papers (n = 204). The focus was placed on the 

last three groups was because it is more advantageous to remove irrelevant papers rather than miss 

potentially useful ones within the queries. For example, group ‘2 - Check’ included case study papers 

that were included based on the quality of their literature review, specifically with reference to migration 

theory. In total, just under one-third of titles had their full text inspected during this manual evaluation.  

After the set of eligible papers has been identified (N = 660), screened and pruned, as shown in Figure 

10.1, these were used as the main ‘seeds’ for harvesting papers for the final corpus. The seed papers 

were complemented with four additional references of interest discussed in section 10.1.4., such that 

the total number of seed papers was N = 664. Where seed papers have been cited more than 100 times 

(as in the example in Figure 10.2-3), only the top hundred papers ranked by their ‘Cited by’ count are 

included. This yields a citation network that consists of the manually screened eligible papers and the 

most popular papers in these seedlings’ academic linage. Two layers were enough to gain a wide 

coverage for two reasons: citation networks grow exponentially with each new paper, but also the 

references of interest included older papers, such as Ravenstein (1889).  

Scoping Titles 

Top Titles  

According to Google Scholar's proprietary but openly available ranking algorithm, the scraping 

technique returns a scoop of the first 100 relevant papers. To use a metaphor: the returned top one 

hundred articles are only the tip of a mountain of documents related to the search terms. The top title 

per query is shown below.   
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Table 10-2 Top Titles per Individual Query 

Figure 10.2 shows that queries achieve a narrow thematic scope as the top documents correspond to 

more than one query. It also shows that the oldest paper (1970) and top result for ‘urban migration’ 

(4_UM) has the highest citation count with 1 223 citations. Furthermore, the theoretical queries from 

Figure 10.5 are almost all at least one order of magnitude above the top results when these are 

narrowed down by geographic context. The only exception is ‘internal migration housing’ (1_IMH). The 

top entry for this is both the newest paper in the list and the least cited one suggesting that the 

scholarship on internal migration coupled with housing is a comparatively younger subfield.  

file:///C:/Users/billi/Dropbox/_PhD/__PhD%20Book/Writing%20Drafts/_September_Draft/Versions%20to%20Pull%20Content%20from/top_papers_Table.xlsx
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Four Thematic Genres  

As discussed in section 3.7.1, different disciplines may use language differently to give concepts 

meaning and frame research. Jargons of genre knowledge can then delineate epistemic communities 

and create discipline-specific enclaves for migration scholarship to be advanced. This means that 

different thematic genres of migration scholarship needed to be considered for an exhaustive 

identification of relevant papers. The thematic genres used to create the scoping corpus correspond to 

the four theory groups in Figure 10.5. 

Figure 10.6 is a Venn diagram of seed papers returned by the four broadest theoretical queries, as 

shown in Figure 10.5.  It clearly shows that the most popular document results on residential mobility 

form a distinct body of scholarship relative to internal migration and urban migration. It also shows that 

the housing thematic features only in a small subset of the most popular and influential (by citation 

count) papers on IM: of the top hundred documents under IM, only 25 papers (25%) include some 

reference to housing. Finally, Figure 10.6 shows that UM, similarly to RM, is less quickly associated 

with the epistemic communities around internal migration. 

 

Figure 10.6 Seed Results of the Key Search Terms 

Most importantly, Figure 10.6 shows that the RM and UM lens on mobility is distant from the general 

body of scholarship on internal migration. Distant, however, does not mean distinct. This is because if 

one considers enough papers, the exponential nature of citations means that any two papers will 

eventually become related.  
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Overlap of Thematic Genres  

To collect papers at the intersection of the genres discussed in section 10.2.1.1, these were further 

narrowed down by geography, data, and theme, as shown in Figure 10.5. Noteworthy is that the unique 

set of papers in the scope corpus is 760 papers - as opposed to 1100 titles - which would have been 

the case if each of the eleven queries returned one hundred mutually exclusive papers. 

 

Figure 10.7 Seed Results Overlap of Paper Themes 

The purpose of having eleven queries was to be exhaustive. However, when examining eleven groups, 

this is unwieldy; therefore, these are shown by their thematic genres. The total scoping corpus by theory 

genre is shown in Figure 10.7. This mirrors the results shown in Figure 10.6: even with the additional 

query specifiers, the four epistemic communities are distant as measured by their most popular papers. 

The Venn diagram depicts the number of papers that are covered by more than one query group. Each 

paper can co-occur in more than one query – i.e. it can come up as one of the top results in more than 

one GS search. Should IM and IHM be considered jointly, there are only 40/760 papers – 5% of 

documents - that overlap between theory themes.  
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Query Overlaps 

Figure 10.8  takes a closer look at how papers in the seed corpus overlap across all eleven queries by 

thematic genre.  Given all papers, each paper can be thought of as an element in intersecting query 

sets. However, as eleven sets are hard to see and make sense of in a Venn diagram, the intersection 

of queries is shown as the columns of Figure 10.8. Rows in Figure 10.8 are query strings. 

At the top of each column is a bar chart showing the total number of papers that match that specific 

intersection pattern of queries (this is equivalent to the surface area in a Venn diagram). Query rows 

are grouped by their theoretical framing (as per Figure 10.5) into boxes. Therefore, each row is either 

one of four theoretical query abbreviations (shown as stars) or a version of these with narrower search 

specifiers (Figure 10.8, bottom right). 

 

 

Figure 10.8  Query Intersections by Paper Frequency 

The first thing to notice about Figure 10.8 is that, as expected, the four broadest theoretical queries 

(IHM, RM, IM, and UM – shown in stars) return the largest number of unique papers. Notable, however, 

is that ‘urban migration’(UM) is most distinct of all (97/100 unique papers) – capturing the anticipated 

split in meaning associated with the phrase for the literature of the Global North (to mean within city 

moves) and South (to mean moves to urban areas). The next largest distinct group of papers were 

those unique to ‘internal migration’ (IM – 70/100 unique papers). This is the case because IM is - by 

definition - bound to national boundaries, which may not include or engage with a comparison to the UK 

context. Noteworthy too is that the maximal overlap is six queries for two papers (shown in purple in 

Figure 10.8) – both cover all queries related to RM.  

Papers of Maximal Overlap 

Figure 10.9 shows a closer look at the amount of overlap between the queries showing that a double 

overlap is most common. This is due to the exhaustive approach taken. The double overlap corresponds 

to a match on a ‘theoretical query’ as shown in Figure 10.5, and the same theoretical query narrowed 
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down to include engagement or comparison with the UK or census data. Table 10-3 lists the papers 

that were overlapped.  

 

Figure 10.9 Overlap of Eleven Queries 

 

Titles Hits Year  Cited by Author 

The definition of housing market areas and strategic planning  6 2002 113 Jones 

Moving house, creating home: Exploring residential mobility 6 2002 182 Winstanley et 
al. 

Intercensal mobility in a Victorian city 5 1977 44 Dennis 

In and out of Chinatown: Residential mobility and segregation of New 
York City's Chinese 

5 1991 173 Zhou and 
Logan 

Does land use planning shape regional economies? A simultaneous 
analysis of housing supply, internal migration and local employment 
growth in the Netherlands 

5 2009 63 Vermeulen 
and Ommeren 

Interregional migration and housing structure in an East European 
transition country: A view of Lithuania 2001-2008 

5 2009 29 Bloze 

Ethnic segregation and residential mobility: relocations of minority 
ethnic groups in the Netherlands 

5 2010 138 Bolt and 
Kempen 

Explanations for long‐distance counter‐urban migration into fringe 
areas in Denmark 
  

5 2011 43 Andersen 

Table 10-3  Papers with Maximal Overlap 

 

Table 10-3 shows that few papers are covered by many queries simultaneously. Those papers are very 

different despite all bearing relevance to understanding some element of the Urban Demographic 

Metabolism (as discussed in section 2.2). For example, Jones (2002) – whilst presenting an empirical 

analysis of Glasgow - argues that the key variable in the geographic delineation of housing market areas 

should be ‘migration self-containment’ (2002, p. 549). Importantly he provides a review of how housing 

market areas are understood and defined differently by academics - who might advise on policy - and 

planners - who translate policy guidance into decisions on the ground. By contrast, Winstanley et al. 

(2002) take a qualitative ethnographic approach based on interviews of families in Christchurch, New 

Zealand, to unpack themes of ‘house’ and ‘home’ over time, highlighting the complexity of mobility 

decisions. This paper uses anecdotes following the scholarship of Rossi (1955) to discuss adjustment 

moves as a function of family needs on housing, thus acknowledging a plurality of possible life course 

trajectories.  
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Demographic Metabolism is the collection of synergetic processes between the built environment and 

its inhabitants. Therefore, how the built environment features in the analysis of previous literature is 

essential. The papers in Table 10-3 show the full spectrum of how a place can be taken into account. 

There are three broad approaches. Firstly, Jones (2002) – like Vermeulen and Ommeren (2009), Bloze 

(2009) and Andersen (2011) - take an ecological, macro approach within a spatial nuance through 

empirical studies of specific, named geographies. By contrast, Winstanley et al. (2002) – like Zhou and 

Logan (1991) – present the anecdotal, interview-based approach where the prominence of places is 

subjective to the individual experience. These are the two polar approaches for representing the role of 

geography: by focusing either on ‘named’ places and thus giving greater insight on the characteristics 

of a place, or ‘named’ people and thus giving greater insight into the motives of individuals.  

Finally, the midway path of linking place to social processes is to use it as a category. This requires a 

differencing metric that can be applied to the built environment to delineate geographies based on their 

features into places that are broadly ‘the same’ or ‘different’ based on a generalised description of a 

place. In this approach, the focus is no longer on ‘named’ places or people but rather on ‘types’ of places 

and people. This midway approach is often taken using feature-rich census or household panel data, 

as is the case with Dennis (1977) and Bolt and van Kempen (2010), respectively.  

Seed Titles 

Pruning Papers 

Whereas the previous section described the typology of relevant papers, this section will discuss which 

papers were less relevant and therefore discarded before commencing the citation collection. Each of 

the eleven queries lost papers during the manual pruning of the scoping corpus (n=760). The papers 

removed fell broadly into three groups. These included: medical papers (e.g.: ‘Selection bias from 

differential residential mobility as an explanation for associations of wire codes with childhood cancer’); 

descriptive foreign case-study too specific for comparisons with the UK (e.g. ‘Internal migration in the 

Klang Valley of Malaysia: Issues and implications’) and historic studies pre 1800 (e.g. ‘What's in a 

settlement? Domestic practice and residential mobility in Early Bronze Age southern England ‘). The 

stepwise methodology of pruning papers at this stage is discussed in section 10.1.3. 

 

Figure 10.10 Manually Pruned Papers by Query Group 
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As expected, Figure 10.10 shows that the broadest search queries -i.e. those relating to theories - had 

the largest amount of tangential papers. Of these, UM had the largest volume of omissions. This 

keyword pairing is often associated with the literature of case studies in developing countries. By 

contrast, close to all the papers returned by combining both ‘housing’ as a theme (T) and the relevant 

geographical specifiers (G) were retained.   

Interestingly ‘residential mobility’ as a search term is associated with a handful of historic papers using 

isotope analysis to measure migration (e.g. ‘Anglo-Saxon residential mobility at West Heslerton, North 

Yorkshire, UK from combined O-and Sr-isotope analysis’ published in an edited volume on plasma mass 

spectrometry).  The most entertaining outlier title removed in this stage was one from the field of 

ethnomusicology entitled “Moving away from silence: Music of the Peruvian Altiplano and the 

Experience of Urban Migration". A total of one hundred papers were methodically removed at this stage 

(as discussed in greater detail in section 10.1.3), leaving N = 660 papers in the seed corpus of papers.   
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Themes and their subqueries 

Most migration research is published as papers or monographs (Pisarevskaya et al., 2020, p. 457) and 

across many interdisciplinary journals. These types of academic output can vary in length by source. 

However, the average paper manuscript can be assumed to be between 25 – 40 pages of double-

spaced text, including necessary data depictions (Borja, 2015).  In a conservative estimate, one could 

consider the average research document as a paper with twenty pages of text, allowing between five 

and twenty for figures and references. A single page of double-spaced text is approximately 250 words 

(HCC Library, 2020); therefore, a conservative document length would be about 5 000 words. There 

exist many modes of reading, and different readers can have higher and lower bounds for reading 

compressions. However, the estimated average reading speed is 225 words/minute (Duggan and 

Payne, 2009, p. 15).  

Assuming the grossly conservative Fermi estimate of reading one document within 22 minutes, the seed 

corpus of N = 660 papers would take close to 7 weeks to ‘read’ at a rate of 37 hours/week. Therefore, 

to give a more efficient sense of the seed corpus, this section provides a short overview of the key 

themes based on the wording of document titles.  

 

Figure 10.11 Overview of the Four Thematic Genres 

Figure 10.11 provides an overview of the four thematic genres as keywords (1) and as represented by 

papers at each stage of creating a corpus of relevant papers (2). The Venn diagrams illustrate the 

corpora at each step, most notably the final citation corpus of papers for which there is a greater overlap 

of the thematic genres. The top twenty keywords from the titles of papers within the seed corpus are 

shown where the size of each term depends on its frequency. The first thing to note is that all themes 

include housing (because this was specified by the queries shown in Figure 10.5.); however the 

prominence of the term differs most notably between IHM and IM. The IHM scholarship shows a nuance 

towards studies of the former Eastern European bloc with words such as ‘soviet’, ‘transition’ and 
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‘Germany’. This focus is likely because the transitions of these places from a socialist to a democratic 

model of governance included the radical shift from almost exclusively state-owned housing to a 

privatisation thereof in conjunction with free movement after the fall of the Iron Curtain. IM, on the other 

hand - without the forced focus on housing - features top keywords such as ‘Britain’, ‘England’ with 

‘ethnic’, ‘groups’ and ‘population’ as themes. This suggests that the focus of the IM linage of papers lies 

in the Anglo-centric case studies of segregation. As expected, RM introduces a focus on individual-level 

household and family themes through terms such as ‘life’, ‘cycle’, ‘children’ and ‘social’. By contrast, UM 

ushers in macro spatial themes with terms such as ‘rural’, ‘development’, ‘change’ and ‘urbanization’.  

Citation Corpus  

 

Figure 10.12 Top 15 Words used in paper titles 

Figure 10.12 juxtaposes the seed and citation corpora and examines the top five most prominent terms 

in the titles of each set of papers. The citation corpus is much larger as it consists of the seed corpus 

and the top hundred most popular papers citing these up to two steps (as illustrated in Figure 10.3.). 

The is why it has many more terms, as seen in Figure 10.12-b). Noteworthy in this juxtaposition is the 

prominence of ‘social’ over ‘migration’ as a term within the citation corpus. This suggests that migration 

and housing research is cited widely beyond the epistemic communities of its researchers to help 

understand other social processes. The essence of these processes can be seen by examining which 

terms ‘social’ is most associated with within document titles. Figure 10.13-a) suggests that there is a 

precedent of relating migration to specific social processes, notably to do with individual-level benefits, 

such as social capital, network(s), and support; and to a lesser extent, processes that might manifest 

themselves across space such as exclusion and cohesion.  
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Noteworthy from Figure 10.12-b) is the lack of ‘housing’ as a top term. This is because it only ranks 15th 

in popularity within the citation corpus. ‘Housing’ is less prevalent than ‘health’ (ranked 5th), but with a 

frequency within the same order of magnitude as ‘economic’ (ranked 12th with 132k mentions). This is 

unsurprising when the term is examined closer, as shown in Figure 10.13-b): housing has a theme 

features prominently for its market nuance to do with affordability, price, and to a smaller extent tenure. 

The relatively low correlation scores for both terms - indicative of how likely pairs of words co-occur - 

reflect the diversity of terms as well as the breadth and plurality of themes these are used in conjunction 

with.  

 

 

Figure 10.13 Stemmed term associations for ‘social’ and ‘housing’  

Citation Network 

After examining the seed corpus, the next step was to examine the full corpus as the network of 

scholarship relevant to understanding the link between migration and housing. The citation network 

consists of all papers within the final corpus, where each node is a title indexed by a unique ID, and 

each node has its own paper-level properties. Citation networks are valuable to show how cohesive a 

body of scholarship is by virtue of how connected its outputs are. Table 10-4 shows that the citation 

corpus is interlinked by just under one million citations between documents, creating a sparse network 

(density = 4.73 x 10·6). More tangibly, assuming an estimated 22 minutes needed to scope articles, an 

estimation can be made of distant research papers are in terms of reading time based on their citations. 

It would take on average eleven papers to link one paper to another within the corpus (average path 

length = 10.77, estimated minimum reading time = 4 hours).  

 Documents Links Network 

Density 

Average 

Path Length 

Fringe 

Documents 

Corpus 455 080 978 542 4.73 x 10·6 10.8 293 583 

Trimmed 161 497 684 960 2.63 x 10·5 9.56 - 

Subset 30 046  32 243 3.57 x 10·5 4.37 15 880 

The subset corpus are titles that include: 'housing', 'rent', 'own*', 'tenure', 'room*', 'dwell*' 

Table 10-4 Citation Network Overview 
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A deficiency in the relevant literature is the sparsity of the network and the presence of many fringe 

papers. The total number of such papers with a degree of one is 64.5 % (N =293k).  These are 

documents that cite some other document within the corpus but themselves do not visibly contribute by 

being referenced.  Richards et al. (2009, p. 237), referring to papers within geography and the built 

environment, note that papers gain the majority of their citations within 4-5 years of publication. The 

data collection for this analysis was finalised in July 2020. Therefore one can assume that papers post-

2015 might not have been in existence for long enough to gain exposure and due references. However, 

of the fringe papers, only 29.6% (N = 87k) were published in 2015 or later. One possible explanation for 

the documents prior to 2015 that are cited only once is that these are specific case studies or, in another 

way, too specific, and therefore difficult to relate to more widely in the context of the corpus. Removing 

fringe papers makes the network less sparse, but the average distance between documents remains 

at, on average at ten documents.  

The wording of titles was the most reliable way to sift through documents that explicitly deal with housing 

in some form due to a dearth and imbalance of meta-data availability. Identifying a subset that relative 

to housing creates a smaller body of scholarship that is just under 7% of all documents, suggesting that 

the role of housing arrangements for understanding migration is an under-examined thematic. The high 

percentage of fringe documents (52.8%) within the subset suggests that despite being smaller, the 

subset is sporadic as opposed to thematically self-consistent, as might be expected from a mature body 

of scholarship.  

Bridging Documents 

Although the networks are overall sparse, not all documents within these are of equal importance. 

Documents with a high betweenness centrality are those that commonly appear on the shortest path 

between other documents within the corpora. These are important documents because they serve as 

bridges that keep the body of scholarship connected. The top bridging papers for the final corpus are 

shown in Figure 10.15, and the equivalent for the housing subnetwork is shown in Figure 10.16.  

It is worth noting that the primary bridging documents by a large margin in both networks are books. 

Although there are three clear bridges within the citation network of housing, the full corpus of papers 

examined has several highly connected nodes. Figure 10.15 shows the multi-edition book on 

international migration by de Hass et al. (2020) to be the most important document by a considerable 

distance. It argues that as of the 1990s, migration – notably international migration – may be the single 

most important factor of global change with socio-political implications. This argument is revised and 

refined across the different editions between 1993 and 2020 to reflect emerging concerns such as the 

implications of the 2008 economic crisis as well as a broader discussion of non-Western regions. The 

Age of Migration is followed in rank by other books and edited volumes that engage with international 

moves, the rural-urban distinction and development more broadly.  

Two papers stand out against the older, longer documents. These are Champion (1994) in Urban 

Studies and Schewel (2019) in International Migration Review. Champion (1994) argues for a 

demographic lens to interpreting international migration. He thus urges efforts towards harmonised 

statistics on the topic, which resonate almost three decades later as migration data is still a contentious 

issue, as discussed in Chapter 4, section 4.2.2. The only other journal article that emerges as an 

important bridging document in Figure 10.15 is Schewel’s (2019) positional paper on migration’s flip 
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side – immobility. She argues that the capability and aspiration to move or stay may lie on a continuum, 

such that diverse methodological strategies could give indications of stability by capturing individuals’ 

centres of gravity over time. Importantly, this paper argues that the framing of mobility and immobility 

are equally important responses to wider structural forces (an idea that is embedded in Chapter 6 of 

this thesis).   

Examining the housing subset (Figure 10.16) shows a triad of bridging documents. Unlike the larger 

corpus, only the top reference is a book with two papers ranked second and third. The top bridging 

papers are Dietz and Haurin’s (2003) agenda-setting review of homeownership and Clark et al.’s (2003) 

US case study, which suggests a mostly upward trend in quality, price and tenure for adults between 

1968-93. The lack of monographs and books more generally in the top bridging documents might in 

itself suggest the under-developed nature of housing within migration research. Indeed, only the very 

top document is a book first published in 1998 and again in 2012 by Prof. William A. V. Clark in 

partnership with Prof. Frans Dieleman (Clark and Dieleman, 2012), which focuses on household choice 

and outcomes in the US and Dutch contexts. The importance of their book is its ability to link households 

to features of the housing stock such as tenure and size (or housing hierarchies as referred to in their 

book). It suggests that households provide an important lens to understanding migration and housing 

outcomes in shifting socio-economic and political realities. This triangulation between the life course, 

tenure and space is revisited in Chapter 7 of this thesis.  

 

Figure 10.14 Bridging documents of the Final Corpus 
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Figure 10.15  Bridging documents of the Housing Subset 
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Discussion 

This analysis examined key term overlaps (Figure 10.11, Figure 10.12, and Figure 10.13) to show 

research themes in the literature. Importantly, it situated the scholarship on migration and housing, thus 

reflecting on the quantify of links between the two. Data used in this analysis is from Google Scholar – 

the most extensive bibliographic database due to its inclusion of a range of sources (Gusenbauer, 2019; 

Martín-Martín, Thelwall and López-Cózar, 2020). The analysis used four thematic genres (Figure 

10.11), each with a different angle of framing the synergetic processes between the built environment 

and its inhabitants through migration. Examining the documents at intersections of several queries in 

section 10.2.1.5 showed a triad of typologies discussing the role of place. These typologies include: 1) 

a descriptive approach on the characteristics of ‘named’ places, 2) a causal/subjective approach based 

on experiences or judgments of places by ‘named’ persons and 3) a contrasting approach focusing on 

‘types’ of places 

Examining the final corpus of papers reaffirmed the expectation that most documents were empirically 

driven case studies: the third most popular key term in Figure 10.12-b) is ‘study’. The prominence of 

studies is noteworthy because it reaffirms the suspicion that literature at the intersection of migration 

and housing relies on empirical case studies and inductive reasoning. Such studies are observations of 

reality that, at their best, generalise to create theories and paradigms that interlink to stand the tests of 

time when a topic area matures. As the scholarship around migration and housing spans across many 

disciplines, the findings of this chapter suggest that Understanding the Urban Demographic Metabolism 

through migration and housing is a task of grafting diverse ideas into a shared, integrative framework.  

Citation networks are useful for a broad identification of the ‘essence of the field’ (Foster et al., 2007, p. 

3) where the scholarly output pushes on the limits of human reading time. Given the exponential 

increase in migration-related research output as confirmed in this analysis and observed by 

Pisarevskaya et al. (2020, p. 463), a case study’s ability to generalise is increasingly urgent. Especially 

so with the growth of international case studies and the second wave of comparative scholarship these 

triggers. Across the corpus, 17% of the top articles returned by the search method are not in English. 

Also, not all publications that are in English refer to the English context. Therefore, the percentage is a 

lower estimate research beyond the expected British and American contexts because papers included 

within the corpus are only the highly cited ones in GS and consequently unlikely to represent the actual 

volumes of research activity at a world scale. Replicable research – that can be generalised across 

places - is therefore essential, arguably taking precedent for the merit of their contribution over 

traditional descriptive or anecdotal accounts in the age of data and computing.  

Though bibliometric analysis may identify and assess retrospective ‘impact’ through citation counts, the 

manual and peer review may be a closer approximation of contemporary perceptions of ‘quality’. 

However, both reviews and bibliometric analysis are examples of engagement, which drive the 

epistemic endeavour. Journal articles – the most widely indexed content in specialised academic 

databases - are not the only, or in fact, the universally best form of knowledge dissemination. Books are 

essential for the collaboration and curation these undergo to ‘produce a benchmark analysis of 

considerable influence and longevity’ (Richards et al., 2009, p. 3). However, more timely output such as 

working papers or blogs, white or policy papers, and teaching may have a much broader reach and 

more profound contribution to the development of a field.  
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Limitations 

This analysis situated the scholarship on migration and housing, thus reflecting on and quantifying the 

links between the two fields. Despite providing a global overview, citation rates are a metric to be taken 

with a grain of salt for several reasons. Occasionally, papers of contest quality may be highly cited 

because the binary process of publication induces an ecological fallacy of the quality of the output in 

highly regarded versus new journals (Richards et al., 2009, pp. 7–10). More importantly, however, 

citations are retrospective. They will imminently give older documents an advantage over newer ones. 

Furthermore, the popularity of documents is also dependent on differing indexing standards. Notably, 

within-discipline indexing provides an advantage with knowledge accumulation within pre-defined key 

terms and concepts. This is advantageous in the medical sciences, notably for controlled clinical trials, 

but more difficult to keep pace with evolving social paradigms.   
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Appendix B: Key Harmonisation Tables 

Key data aggregations from Table 4-2 are included below and on the Harvard Dataverse research 

repository (Buyuklieva, 2021b). Table 10-5 and Table 10-7 include those in communal establishments 

(com. est.), which are a very small minority of LS members. These are often members with incomplete 

one-year-ago migration histories. The one-year-ago migration variables are shown in Figure 4.2. The 

complete data catalogue of LS variables is available through the CeLSIUS Data Dictionary (ONS LS, 

2021), which often references Hattersley and Creeser (1995). All tables below have been created in 

discussion with UCL CeLSIUS and the ONS LS teams.   

 

Table 10-5 Harmonisation of Tenure 

 

Table 10-6 Harmonisation of NS-SEC 
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Table 10-7 Harmonisation of Household Type 

 

Table 10-8 Harmonisation of Education 
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Appendix C: StabDen Manual Classification Validation  

A manual check was done on a few samples as a validation of the stability-density classification. As the 

focus of the chapter is wider mobility trends, these case studies did not have a place in the main body 

of the analysis and thus are included here for reference only.   

 

Figure 10.16 Manual Validation Samples - 2011 

Peak mobility in crowded and low-density settings is related to higher education establishments. High stability in crowded 

or high-density settings occurs in the urban and suburban settings, commonly within walking distance of rail stations, 

often against a backdrop of historic ethnic migration. (Top left) Transient and crowded: The output areas contain the 

northern Ranmoor Village and southern Endcliffe Village student accommodation developments near Sheffield University. 

(Top right) Transient and low density: The area immediately surrounding Kent University, which is similar to the area 

surrounding Durham University (not shown). (Bottom) High stability and crowded: Shown above as map and satellite 

image are the residential side of Birmingham’s Balti Triangle neighbourhood, west of Small Heath Station.  
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Figure 10.17 Manual Validation Samples - 2001 

(Top left) Transient and crowded: Devonshire Hall is student accommodation in Leeds. (Top right) Transient and low 

density:  The residential Manadon Park in North Plymouth is shown, which includes the Quarters development by 

Burlington Estates. Prior to recent housing developments, this area was home to an engineering college of the Royal 

Navy (Wikipedia contributors, 2021a). (Bottom) High stability and crowded: Such areas were mostly located in London 

and Birmingham. (Bottom left) Map of London’s Maida Vale area showing Vivian Court in the south and the Alexandra 

and Ainsworth Estate in the north of side of Kilburn High Road Station. (Bottom right) Images of the two social residential 

blocks as seen from Google Street View.  
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Figure 10.18 Manual Validation Samples - 1991 

(Top left) Transient and crowded:  Bayswater in Westminster, London, experienced a wave of Middle Easters and later 

continental western European expatriate settlements from the 1980s (Hidden London, 2021). (Top right) Transient and 

low density:  The Royal Air Force College Cranwell, an education, and training academy, including the residential Offer’s 

Patch. (Bottom left) High stability and dense: Tower Hamlet’s St Dunstan and Stepney Green in London, which has a 

history of migration since the 17th century (Wikipedia contributors, 2021b) and most recently a residentially established 

Bangladeshi community(Aftab, 2005). (Bottom right) High stability and crowded:  Areas in Liverpool’s historically 

residential Kirkdale (Historic Liverpool, 2011) neighbourhoods and northern part of the Norris Green Estate. 
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Figure 10.19 Manual Validation Samples - 1981 

(Top left) Transient and crowded:  Western London, notably the residential areas of Bayswater, Earls Court, and Pimlico; 

and eastern Bloomsbury near the International Hall and Goodenough College student accommodations. (Middle left) Low 

Stability and crowded: Eastern side of Leicester’s Spinney Hill Park, which has a large Indian community (StreetCheck, 

2019) and was also one of the densest places outside of London in 1981 (Lloyd et al., 2017). (Middle right) Transient and 

low density:  Transient and low density: Areas in Thetford, Norfolk between the Royal Air Force’s Lakenheath, Barnham, 

and Honington bases. (Bottom) High stability and crowded: Pockets of modern Eastern London including the Stevenson 

Crescent Estates in Bermondsey; the residential area above the East Ham Jewish between Plaistow and East Ham; and 

Dagenham’s Valence Circle. 

 



 

220 
 

 
 

Correlations 
 

 
 

Ƭ-b p Ƿ p 
Difference 

1
9
8
1
 

Not 
London 

-0.07 0.00 -0.10 0.00 -0.03 

London -0.25 0.00 -0.37 0.00 -0.12 

Central -0.07 0.18 -0.11 0.15 -0.04 

East -0.22 0.00 -0.33 0.00 -0.11 

North -0.20 0.00 -0.29 0.00 -0.09 

West -0.16 0.00 -0.24 0.00 -0.08 

South -0.20 0.00 -0.29 0.00 -0.09 

1
9
9
1
 

Not 
London 

-0.07 0.00 -0.11 0.00 -0.04 

London -0.28 0.00 -0.41 0.00 -0.13 

Central 0.03 0.61 0.04 0.63 -0.01 

East -0.28 0.00 -0.42 0.00 -0.14 

North -0.24 0.00 -0.37 0.00 -0.13 

West -0.24 0.00 -0.36 0.00 -0.12 

South -0.42 0.00 -0.59 0.00 -0.17 

2
0
0
1
 

Not 
London 

-0.10 0.00 -0.14 0.00 -0.04 

London -0.17 0.00 -0.25 0.00 -0.08 

Central 0.06 0.00 0.09 0.00 -0.03 

East -0.16 0.00 -0.24 0.00 -0.08 

North -0.14 0.00 -0.21 0.00 -0.07 

West -0.16 0.00 -0.24 0.00 -0.08 

South -0.26 0.00 -0.38 0.00 -0.12 

2
0
1
1
 

Not 
London 

-0.13 0.00 -0.20 0.00 -0.07 

London -0.23 0.00 -0.34 0.00 -0.11 

Central 0.01 0.25 0.02 0.00 -0.01 

East -0.24 0.00 -0.36 0.00 -0.12 

North -0.19 0.00 -0.28 0.00 -0.09 

West -0.20 0.00 -0.29 0.00 -0.09 

South -0.29 0.00 -0.42 0.00 -0.13 

* p < 0.01 

Average difference: -0.09 

 

Table 10-9 Comparing Tau-b and Spearman’s Rank Correlations 

A comparison of different techniques for measuring the relationship between population stability and density. 
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Appendix D: Sample Questions 2011  

These questions were used to derive the variables: household type and Persons per Bed (PPB). 

 

Figure 10.21 Questions 9-10 and 12-13 of the 2011 Census 

These questions were used to derive the variables: PPB and tenure. 

  

 

Figure 10.20 Questions 1,2 and 6 of the 2011 Census 
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Appendix E: Census Effects   

Figure 10.22 Cohort Overlap 
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Figure 10.23 Migration propensity by generational cohort across the life course 

Figure 10.24 shows the migration propensity of different generational cohorts across the life course, 

with the 95% CI in grey for each point. Migration propensity is measured as a percentage of all 

individuals who lived at an address one year ago over all persons within the age group. It shows that 

migration propensity is slightly higher in London compared to the rest of England and Wales for all 

generational cohorts, although the propensity to move follows a similar pattern across different ages for 

all cohorts and both geographic disaggregation. The shape is consistent with previous age-migration 

schedules (Rogers, Raquillet and Castro, 1978, p. 476). 

A closer look at the formative adult years between 26-46 in Figure 10.25 shows a minuscule overlap of 

confidence intervals of Millennials with other cohorts at the same age. This suggests that Millennials 

are significantly the most mobile group. By contrast, Boomers had the lowest propensity to migrate. This 

generational trend is stronger in London compared to the rest of England and Wales.  

 

Figure 10.24 Ages 26-46: Migration 

  

P
ro

p
o

rt
io

n
 M

o
v
e

d
 

P
ro

p
o

rt
io

n
 M

o
v
e

d
 



 

224 
 

 

Figure 10.25 Tenure by Generation 

 

Figure 10.26 PPR by Generation 
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Appendix F: BTR Management 

One way in which BTRs might be different from private rentals is because the relationship between 

tenants and a landlord is between a resident and a larger institution. One way to think about BTRs is 

according to the companies that own and therefore are in the position to make executive decisions on 

how these operate.  BTR developments can change hands at different stages. However, there are 

several key stages in their making that are useful for thinking about this new type of landlord. 

 Builds Owns Manages Lets 

Unbranded Developer & Investors (BO)  X X - - 

Branded Specialist providers (BOML) X X X X 

Service brands / Branded Investors (OML)  X X X 

 

Figure 10.27 BTR by Landlord Company 

 

 

Figure 10.28 BTR Landlords by type 

 

 

Figure 10.29 BTR Landlords by type across Subregion 

 

The key stages of involvement are construction, management and letting. The builder is important 

because they set in stone the physical layout of units.  A deciding factor of quality and upkeep of 

properties is the management that would oversee daily operations within a BTR. Finally, the letting 

 BO BOML ML OML Other 

East 42% 25% 11% 14% 9% 

West 56% 20% 11% 5% 8% 

Central 62% 17% 5% 9% 6% 

South 60% 15% 12% 4% 10% 

North 56% 15% 6% 6% 18% 
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agent is essential for the type of tenant BTRs can reach out to, thereby influencing who might come to 

rent. There is also a branding distinction. This has to do with whether lettings are done ‘in-house’ so 

that renters would have a direct relationship with the landlord from the very start. Based on these 

distinctions, BTRs as institutions can be divided into several broad groups. 

Many companies can be involved at any stage. For example, a site can be jointly developed by several 

firms. Similarly, a BTR development can be in the ownership of more than one company. Finally, these 

can advertise simultaneously with a different letting agent to reach different types of prospective tenants.  

Groupings made in this analysis looked at whether one company was consistently present at some of 

the four key stages of the BTR development pipeline, as shown in Figure 10.27. This was a non-trivial 

task because not only can multiple companies be involved in one stage, but also these can have 

different names for subsidiaries. For example, the same entity might have a different company that does 

construction, a different one for holding the asset, and a separate customer-facing entity that does the 

management and/or lettings. To account for this, companies and their subsidiaries were consolidated 

based on industry advice from the data specialist at Molior. 

Two types are involved in construction: Branded Specialist providers own and follow the BTR through 

the pipeline from construction to letting (BOML), whereas Unbranded Developers & Investors (BO) 

outsource daily operations. Branded Specialists are both the investor and brand name of the BTR.  This 

provider would need to take on the greatest risk but could, in theory, also make the most profit by virtue 

of being able to control risk exposure at each stage.  
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