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Abstract

Housing choice behaviour is made up of a wide array of dynamic individual level
behaviour which can be recreated and explored using agebased modelling(ABM).

In the UK, thee has been a renewed focus on urban regeneration policies over the past
decade by the national government. Such policies seek to deal with the problems of
deprivation in communities segregated by socioeconomic status. Using the case study
district of East and South Easel Leeds (EASEIlan area knownto have pockets of
disadvantaged communities, the impacts of regeneration policy will be explored A
computer simulation of residential mobility and regeneration policy is created,n this
way, the potentialoutcomes of regeneration schemeare explored.
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Chapter 1
Introducing the Housing Policy Question

1.1 Introduction

Urban communities are not formed by chance; they are a complex combination of
social worlds (TIMMS, D. W.G., 1971) Housing policy has the potential to shape the
future of urban communities by bringing about changes in the physical and social
landscape. It is one of the instruments used by government iofluence the structure
of the housing sector and includes as part of its remit a welfare component which
attempts to provide accommodation for and/or improve the dwelling conditions of
those unable to provide suitable homes for themselvesThus deprivation and the state
of the poor have played key roles in thalevelopment of somehousing policies. In
recent times, the repeated build and fixhousing policy methodologies engaged in by
government administrations of yesteryear haveturned into an attitude of enabling in
an effort to improve the lives of the disadvantged. These policies have been
presented under the umbrella of urban regeneration.

As defined by Bramleyet al. (2004) regeneration is the process of recovering and
renewing lost vitality in the physical and social dndscape of a community.
Regeneration policy is a combination of projects or schemes. These may include adult
education programmes with créche facilities for young mothers, the provision of
additional green spaces such as parks and play areas for childremixed tenure
housing developments as well as retrofitting residential dwellings in need of repair.
Such improvements can make a community more attractive to investors and with new
businesses established more jobs become available over time for thosethim the
regenerated community (TRUEMAN, Met al, 2004). In this context, physical and
social development complement each other; regeneration projects target community
development in a holistic way, equipping households wit the tools necessary to
improve life chances and better support themselves through improved access to

employment.
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One prime example ofa regenerated communityis the city of Liverpool. With
extensive improvements and development of the urban area, Liygool gained
recognition in 2008 after being named the European Capital of Culture. H{R2000)
argues however, that despite the physical changes in the urban mosaic of most
regenerated cities, urban regeneration policy des notresult in a narrowing of the gap
between the disadvantaged and tb rest of society Instead, urban regeneration is
often linked to the process of gentrification; a term used to describe the widening of
the gap between high income and low income sa@l classesand the slow exclusion of
the latter from regenerated areaqSection 2.4.3). Based on these contrasting reports,
the potential success of urban regeneration polies may be questioned.

Though there is evidence in the qualitative literatureoutlining the impact of urban
regeneration policy (Section 2.4.3), there is a paucityof quantitative literature on this
subject area. Quantitative analysis can be used to further examine hypotheses made in
the qualitative literature through statistical analysis and/or computational models and
simulations. Simulation allows for the use of actual real world data and is used to
understand phenomena in the real world as well as forecast outcomes in the future. As
a result, computational modelling will be ugd to analyse the effects of urban
regeneration schemes proposed for the case study area in the east and south east
districts of Leeds UK More specifically, the technique of agefiiased modelling (ABM)
will be used to build a model representative of reiglential communities in Britain.
Data from the East and South East Leeds (EASEtJeneration district will be used to
assess the possible outcomes of regeneration projects to be implemented in this
community.

In this brief introduction, the research question, aims, objectives and hypotheses are
presented. The case study area of EASEL will be descdlss well as the proposed
regeneration plans for the district. The introduction is concluded with summaries of
subsequent chapters.
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1.2 Research Question, Hypothesis, Aims and Objective s

What insights can ABM give on the impacts of regeneration policy is the research
question posed. The general hypothesis suggest that regeneration projects can lead to

socially mixed communities. This hgothesis is further discussed irSection 2.4.3.

The aims and objectives are as follows:

Aims

1. To build an agentbased modelto represent the relationship between economic
and socialdrivers by investigating residential mobility behaviours.

2. To create features within the agentbased model to simula¢ the
implementation process of regeneration projects.

3. To forecast the social mix of the populatiorafter regeneration in terms of
socioeconomic diversity and ethnic diversity

Objectives

1. To review the literature onurban regeneration andthe housing market, and to
elicit expert opinion on thesesubject areas so as to determine theesidential
mobility behaviours.

2. To build a hybrid computer simulation merging the concepts of
microsimulation and ABM in order to recreate residential mobility behaviour
and implementregeneration projects proposed for the EASEL area

3. To use the residential mobility model to assess the change in the
socioeconomic and ethnicitymix of the population over a 20 year period
commencingin 2001.

1.3 A Description of the EASELCase Study Area

With a population of over 700,000 residents as at the 2001 UK Census, Leeds is one of
the largest metropolitan districts in England (REES, Pet al., 2004) The city is
characterised by a booming financial sector and a large student populationDespite

this, the city of Leeds is noted to contairsome of the most deprived communities in
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England with at least 35000 Leeds residents liing in areas rated amongst the 3%
most deprived in the country (LEEDS CITY COUNCIL, 2005)These areas include
Lincoln Green, Burmantofts, Harehills, Gipton, Seacroft, Halton Moor, Osmondthorpe,

Richmond Hill and Cross Green.

As a result of this, Leeds Citgouncil intends to invest in the redevelopment of this
urban community. Much of the land around the city is earmarked for redevelopment
aimed at improving neighbourhood quality, providing educational opportunities and
improving the state of the local ecoomy to reduce unemployment. For example,
private homesare to be offeredfor sale as well as affordable housing for lovincome
households Rovisions for better access to goods, services and leisure activitiese
some of the otherfeatures of theregeneration plans (LEEDS CITY COUNCIL, 2005)

One area chosen to benefit from this programme of redevelopment is the EASEL
district. In general, the EASEL district is home to approximately 78000 people living in
35000 households(LEEDS CITY COUNCIL, 2007a)The district is an area noted to
suffer from high levels of deprivation when socioeconomic variableare assess as well
as the negative effects of crime, violence and antisocial behaviour. EASEL is also
resident to a large number of social housing tenants, several of whom rely on welfare
support.  Statistical data detailing the socioeconomic variation rel demographic
makeup of this district are presented in this section.This data has been derived from
the EASEL Needs and Aspirations Study as well as the EASEL Area Action WRhdie
other EASEL specific data related with preferences and housing trendsegpresented

in Section 2.3. The EASEL area is made up of the wards 8urmantofts, Harehills,
Seacroft,and Richmond Hill as illustrated in Figure 1.1. Note that MLSOA is a census
geography of approximately 7200individuals (OFFICE OF NATIONAL STATISTICS,
2011b).
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The EASEL District Illustrated in
the Context of England and Leeds

N

A

England

Legend

Legend
I EASEL District
| Gity Centre

[]Leeds Wards

Harehills Snaticht

*Burmantofts

o Richmond Hill
Il Leeds Boundary Legend
England [] EASEL Ms0A
0 45 90 180 Miles 0 05 1 2 Miles
S T T T ST TN T N | |

Figure 1.1 The EASEL District lllustrated in the Context of England and Leelg
MLSOA

Using the 2004 Indices of Deprivation, of the 53 MBOAs of the EASEL district, 45 were
noted to fall within the top 10% deprived areas across the nation{able 1.1) (LEEDS
CITY COUNCIL, 2007aJhis is in stark contrast to the Leeds Metropolitan District also

noted in the table.

Area Number of Number of MLSOAS in Rate
MLSOAs top 10% nationally

EASEL 53 45 85%

Leeds 476 100 21%

Table 1.1 Number of deprived MLSOAs in the EASEL District versus the Leeds
Metropolitan District

As of the 2001 census, 41% of individuals living in this area were noted to be
economically inactive individuals seeking employment (LEEDS CITY COUNCIL,

2007b). A further 5% were unemployed those individuals not able to seek
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employment due to long term illness among other§LEEDS CITY COUNCIL, 2007bin
terms of economically active individual, 58% of EASEL residents fell into this category.
Within the same time period, 34% of Leeds residents were noted to be economically
inactive while a further 3% were unemployed(LEEDS CITY COUNCIL, 2007b) This
can be contrasted to the Leeds district figures where unemployment and economically
inactive figures are lower than those for the EASEL district while economically active

figures are higher. These figures are illustrated ithe table below,Table 1.2.

Economic Activity EASEL Leeds

All People 53228 100% 520479 100%
Economically Inactive 22160 41.63% 177,773 34.16%
Economically Active 31068 58.36% 34706 65.84%
Unemployed people 2854 5.36% 17280 3.32%

Table 1.2 Economic Activityin the EASEL area compared to Economic Activity in
Leeds

Reported crime rates as shown inTable 1.3, are higher for the EASEL district as
compared to the Leeds district when the criminal damages category is considered. For
domestic burglary and vehicle crimes, the statistics for the EASEL district and Leeds
are considerably comparable when the rates ofrime are considered(LEEDS CITY

COUNCIL, 2007b)

Crime EASEL Rate Leeds Rate
All Reported Crime 15493 100% 98320 100%
Domestic Burglary 1219 7.87% 7793 7.93%
Vehicle Crime 1879 12.13% 12826 13.05%
Criminal Damage 4280 26.63% 22073 22.45%

Table 1.3 Crime Statistics for the EASEL district compared to the same for the Leeds
district. Source: West Yorkshire Police 2005

The area is a miture of accanmodation types including tower-block purpose-built
flats, terraces, detached and sendetached homes, some of which are in poor
condition. The latter may be due to the lack of grogramme of sustained maintenance
over the years. Figure 1.2 presents a set ofmagestaken around various communities

within the EASELdistrict.
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@) (b) (c)

Figure 1.2 EASEL urban landscape. Scene {&@rrace housing among tower block.
Scene (b) Green spaces available around tower block hous8sene (c) Terrace houses
in poor condition, originally built as temporary housing after the Second World War.

Housing tenures range from ownership, private rented and social housing with 41% of
EASEL residents living in council housing and 8% in housing provided by Housing
Associations. This may be compared to the Leeds district where 20%tb& population
reside in social housing and 4% rely on housing provided by Housing Associations
(LEEDS CITY COUNCIL, 2001@grble 1.4).

Crime EASEL Rate Leeds Rate
All Households 33535 100% 301623 100%
Owner occupied 12693 37.85% 187645 62.21%
Social Housing Council 13970 41.66% 63075 20.91%
Housing Association 2683 8% 12990 4.31%
Private Rented 4189 12.49% 37913 12.57%

Table 1.4 Counts of Tenure Types for the EASEL district compared to the same for
Leeds adapted from the 2001 census

When accommodation types in the EASEL district are compared to those of the entire
Leeds community, there are considerably less detached homes in the EASEL district
than the Leeds community, while terrace housing and purpose built flats appear to be
more popular in the EASEL district than in the wider Leeds community. The latter may
be related to the wave of highrise homes built by government after the Second World
War in an effort to house aarge number of households on one housing planBSgction
2.4.1). These rates are detailed ifable 1.5 below.
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Households spaces and EASEL Rate Leeds Rate
accommodation type

All Households with residents 33520 93.62% 301614 96.52%
Vacant houses 2285 6.38% 10861 3.48%
Detached 1280 3.57% 46108 14.76%
Semidetached 13557 37.86% 121394 38.85%
Terraced housing 12953 36.18% 87361 26.96%
Purpose built flats 7640 19.40% 44179 14.14%
Flat/Maisonette/Shared house 343 2.9% 13115 4.2%
Temporary Structure 24 0.07% 398 0.13%

Table 1.5 Counts of Households spaces and Accommodation types for the EASEL
district compared to the same for Leedadapted from the 2001 census

In addition, the area is also home to high concentrations of ethnic minority groups
segregated from the wider communities. There is evidence to suggest that this type of
segregation creates disconnects diween minority groups and the rest of the
population (GIBSON, &t al., 1999). Historically, the EASEL community is one which
has attracted a higher than average number of ethnic minority groupby way of
immigration. Overtime and die to thelocality of specific amenities such as places of
worship, familiar goods and services the area grew increasingly attractive to these
minority groups (STILLWELL, J. and Phillips, D., 2006)The fear of harassment also
amplified this clustering. ©upled with the effects of poverty which early migrants
may have encountered, ethnic segregation and poverty may appear to be synonymous
though Stillwell and Phillips (2006) notes that many minority groups opt to live in
supposedly deprived communities because of the social networks and religious
institutions available. In general, hough the area is largely populated by White British
households, the number of households in minority groups is higdr for the EASEL

community than for the entire Leeds district as illustrated inTable 1.6 below.

Ethnicity Group EASEL Leeds
White 84.41% 91.85
Non-White 15.59% 8.15%

Table 1.6 Percentage of households by Ethnicity Group in the EASEL District and
Leeds

In terms of demographic details, the EASEL district is comprised of a larger number of
children aged 615 than the entire Leeds community though for older age groups, the
population counts for each age categorisatiofis comparable for both the EASE and
Leeds district as shown inTable 1.7 (LEEDS CITY COUNCIL, 2007a)
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Ethnicity Group EASEL Leeds

All age groups 78702 715402

0z15 20308 25.81% 143091 20%
16719 4283 5.44% 39439 5.51%
20729 10603 13.47% 108981 15.23%
30259 28917 36.74% 281176 39.3%
Over 60 14592 18.54% 142705 20%

Table 1.7 Comparing the counts of individuals by age groups for the EASEL district
and the wider Leeds community

Thus, gven the high incidences of welfare dependence within low income households,
higher than average levels of crime and violence, high levels of unemployment and
deprivation across the EASEL communityLeeds City Council believes that the area is

in need of change.

1.4 EASEL Regeneration Plan

The EASEL egenerationplan is a fousing-led regeneration scheme aimed at reducing
the gap between the most disadvantaged and the rest of the communityEEDS CITY
COUNCIL, 2007a)riginally the project was earmarked to beginin 2008, spanning a
period of 15-20 years andgoverned by details in the EASEL r&a Action Plan (AAP).
The EASELIAAP is a collection of proposalsvhich broadly aims to create communities
in which people willingly chooseto live and work. In this way; it is the belief of the
Leeds City Council thasustainable communitiescan be createdLEEDS CITY COUNCIL,
2007a). Note that the EASEL AAP is a dynamic plan whihdesigned toreact to
economic and other changesand for this reason, the plans outlinel may be subject to

change at any time.

The key objectivesof the EASEL AAPas documented by tle Leeds City Council
(2007a), focus on improvements in housing quality and housing opportunities by
increasing the available housing stockby tenure and type;the provision of job
opportunities; improvements to road network links; provision of more opportunities
for healthy lifestyles such as green spaces and leisure facilities; improvements in the
provision of suitable access to goagland services; improvement in the quality of the

natural environment and improvements in the built environment.
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Of primary interest to this researchproject is the role of housing in the regeneration
scheme. The council intends to introduce a greater mix of housing tenures in council
owned areas by introducing housingfor sale and for rent on the private market It is
felt that a greater mix of tenures ¢ads to greatersocioeconomicdiversity (LEEDS CITY
COUNCIL, 2007a) Sustainable communities aresuggested by the councito be the
result of successful mixed communities Leeds City Counit (2007a) believes that

sustainable communities improve the stability of the housing market.

In order to facilitate this, an estimated BOO new homes are to be built to create these
new mixed tenure communities, with at least 20% affordable housingavailable to
social housing tenants interested in private sector housingy 2011 and at least 25%
affordable housing between 2012 and 2016(LEEDS CITY COUNCIL, 20074} is
expected that several council housing estates will be dwlished in a piecemeal
fashion to accommodate the new housing. Displaced council tenants are expected¢o
reallocated to other social housingunits while those social housing tenants thatcan
afford it will be encouraged to take advantage ahe affordable housing provisions. In
this way, social housing tenants are able tgoin the owner occupier market. It is
through initiatives such as these thatthe council hopes thatdeprived communities
within the EASEL district may be transformed intcsustainable communities. It should

be noted, however, that due to the economic downturn in the 2008009 period and a
subsequent change in political governance during the 2010 general elections, some of
these plans have been changed. For example, thoutpe original plan indicated that
7800 new homes were to be built, today this number has been significantly reduced.
Alterations such as these do not directly affect this project, however, as the likely
effects ofa variety of proposed projects can still be modeled. A detailed account of the
AAP for the EASEL district can be found in the EASEL Area Action Plan 2007 produced
by the Leeds City Counci{LEEDS CITY COUNCIL, 2007a)
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1.5 Chapter Overview

Having introduced the resarch question, the case study area of EASEL and the
proposed regeneration policy for this area, this chapter overview will briefly describe
each of the proceeding chapters.

Chapter 2 discusses the themes of residential mobility, housing policy and the impacts
of regenerating disadvantaged communities. Much of the extant literature is discussed
with a view to understanding the process of residential mobility as well as identifying
mobility preferences and behaviours. These behaviours are those that govern the
types of households who choose to relocate and the housing choice process
undertaken when finding a new home. Housing polides and their effects on the
housing market over the &st century are discussed Urban regeneration as a policy is
discussed in detail with special emphasis placed on the impact of regeneration
programmes and the potential negative impacts identified in the qualitative literature.
Though the qualitative literature outlines the possible effects of regeneration projects,
there is little documentation on the actual impacts of past regeneration programmes.
For this reason, the chapter is concluded with the notion that quantitative analysis is
needed in this are to fully analyse the information presented in the qualitative
literature.

In Chapter 3 computer modelling is preseted as a quantitative methodologythat can
be used to examine the research question. The benefits of computer modelling are
highlighted. Computer models are abstractions of reality and are used to examine
theory and/or existing hypothetical daims. Several types of modelling techniques are
presented, namely microsimulation modelling, cellular automat (CA) modelling,
spatial interaction modelling and ABM. Examples are used to illustrate the usefulness
of each modelling techniquethough ABM is focused on aghe modelling technique of
choice due to its advantages in implementing and manipulating individual level
behaviour dynamically. Seeral agentbased models of residential mobility are
presented, comparing and contrasting the types and quantity of dynamic behaviours
simulated. A new model, he CHAIRS simulationis presented as an alternative to the

existing agentbased residential maility models. CHAIRSan acronym for Creating
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Housing Alternatives In A Rejuvenated Society, introduces additional behaviours when

compared to existing models of residential mobility.

Chapter 4 is a presentation of the methodological framework for the CHAIRS
simulation. The chapter is presented in the context of model inputs, model processes
and model outputs. Real world data is inputted into the model This data includes
census data represeting households created through the process of microsimulation
and spatial data used to represent neighbourhood entities such as houses, output areas
(OA), roads and schools. Note that a household is used to represent a group of
individuals residing in the same house.The algorithmic details of the model process
are then presented. Here the flow of the model is presented highlighting the process of
determining if households should move and the process of finding a new home. These
decisions are influence by the behavioural rules implemented in the modeleach of
which is verified in this chapter. General model outputs are then presented. Of
particular interest in this chapter is the list of assumptions made in the creation and
execution of the CHAIRSImulation. The discussion highlights the importance of all
model assumptions. With the methodological framework presented, the simulation

can be executegpaving the way for the model to be calibrated and validated.

Chapter 5 documents the process of calibrating and validating the CHAIRS simulation.
The calibration/validation datasets AAOE OAA  AOTResearch @inioh &dl
(ROP) are described in detail Behavioural rules in the model are noted as the
parameters to be céibrated. The CHAIRS simulation is executed with several different
combinations of these behavioural rules then the calibration/validation process is
applied as a test to the resultsThe validation proceeds bycomparing the results of the
model with the results of the RORand comparesabsolute counts of households in each
OA The behavioural rule set combination generating the least number of errors is
then optimised and used to generate the final results of the model. The chapter ends
by critiquing the performance of the CHAIRS simulation, providing support to suggest

that all results generated are sufficiently credible.

Chapter 6 is a detailed presentation of the model results when a select number of

regeneration projects are implemented. There are 3 scenarios presentedscenario 1
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outlines the addition of a new mixed tenure housing development, scenario 2 allows
for a change in a major road network directly joining the north and south of the EASEL
district, scenario 3 is a combination of scenarios &nd 2. Each of these scenarios is
implemented by altering the spatial data inputted in the model. The model is also
executed without the implementation of he scenarios; this is called thebaseline
situation. In this way, the results of the scenariosam be compared to the baseline
results so as to compare likely outcomes in the EASEL district when regeneration
projects are implemented and when projects are not implemented. All scenarios are
run over a simulation time period equivalent to 20 yearsthat is, 2001 to 2021. Issues
such as gentrification and neighbourhood stability are discussed in the context of these
results.

Finally, Chapter 7 is a summary of the project and details the major findings of the
CHAIRS simulation.Reflections on this modding exercise are discussed including the
main challenges encountered. Additionalesearch themes arising from this project are
briefly identified and examined. These have beesuggested as topics of interest for

future research.
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Chapter 2
Residential Mobility, Housing Policy and the Plan to Regenerat e
Disadvantaged Communities

2.1 Introduction

The study of residential mobility is one of many interdisciplinary topics which has
captured the interest of researchers in both academic and nemcademic sphees.
Formal research on this subject dates back to Rog4i955), who explored the reasons
why households change location, strongly linking it to changes in the life course and
changes in the circumstances of househadd Over the years, other work has evolved
which further extends what was known about residential mobility. Table 2.1 is an
abridged list which highlights some of this research and the associated researchers.

2A0EAAT GEAI 11 AEI E Authors

Migration (BROWN, L. A. and Moore, E. G., 1970)
The Life Course and Housing Choice (MCCARTHY, K., 1976)

Life Cycle and Housing Adjustment (CLARK, W.A.V. and Onaka, J. L., 1983)

Segregation (PHILLIPS, D., 1998)

Housing Tenure and Labour Markets (BOHEIM, R. and Taylor, M., 1999)
School Mobility (CROFT, J., 2004)

Location ChoiceBehaviour (KIM, J. Het al., 2005)
Neighbourhood Change (CLARK, W.A.\&t al., 2006)
Neighbourhood Quality (RABE, B. and Taylor, M. P., 2010)

Table 2.1 Extendedresearch themes in the study of residential mobility

Residential mobility is a process initiated by a decision to migrate and follows on with
the selection of and relocation to a new home. In general, it is thought that the decision
to migrate is the reailt of a change in circumstance of households which prompts the
need to search for a new residence (ROSSI, P. H., 1955|DIELEMAN, F., 2001)
(RABE, B. and TayloiM. P., 2010). In fact, Strassmar(2001) asserts that when the
characteristics of a house no longer satisfy the characteristics of a household, the
household will try move. If no suitable alternative residence cahe found, households
may reassess their preferences and search for a new house based on the new
requirements or they may opt to remain at the current residence for a longer time
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(BROWN, L. A. and Moore, E. G., 197@s suggsted by McCarthy(1976), in this case,
relocation may be inhibited if there is no change in household income.

The factors which influence households to have a desire to move are many and the
subsequent process of fiding a new home is driven by household preferences. These
preferences are constrained by market forces and other regulatory factors such as
housing stock supply(TU, Y. and Goldfinch, J., 1996)When households move, the
results of the interaction between preferences and constraints can affect the pattern of
settlement across society (PEACH, C., 1996YAGUILERA, A. and Ugalde, E., 2007)
For example,if the housing options within wealthy neighbourhoodsand working class
neighbourhoodsare compared though households may prefer to live in a specific type
of house they are limited to houses they can afford. This is due to the fact thatadnd
prices vary accordingto amenities and features of the land, affording developers the
opportunity to build houses in such a way that the house prices are positively
correlated to the land value and neighbourhood quality. More practically, young
professionals may be contrastedo mature families. Whereas families may be more
concerned with the availability of amenities such as green spaces and prefer to avoid
built-up urban areas, constrained by their incomes, young professionals may find these
urban areas more accessible.

Housing policy creates an environment where exogenous constraints can be regulated
to satisfy the overall housing needs of societfHOLMANS, A.E., 1987) In this way,
problems such as those related to the inequities between demand and supply can be
addressed and the effects of economic policy such as changes in interest rates can be
cushioned; as in the case of the rent to ownership intermediate marketcBemes
presently offered by Local Councils. Thus housing policy is able to constrain the
market or can open opportunities to reduce the effects of the constraints that limit
households. It may be described as reactive; changes in the population profiendbe
observed, assessments on the overall welfare of communities can be made and
responses in the form of housing policy may be enacted in an attempt to improve the
welfare of a community. This may lead to improvements in the availability of
educational, recreational and healthcare facilities as well as other services. There is
therefore a direct link between housing policy and residential mobility(BROWN, L. A.
and Moore, E. G., 1970)
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Though housing policy is able to reguate activity in the housing market in general,
some of these policy interventions are geared toward helping the poor and socially
disadvantaged, many of whom rely on the housing provisions of the public sector
(MALPASS, P., 1999 UK councilhousing has been experiered by numerous
problems over the years for example, high unemployment and persistent welfare
dependency It seems apparent that many of the changes made by government were
with the aim of getting rid of these poblems, but today, challenges in this sector still
persist. Recent housing policies, geared towards urban regeneration, aim to
significantly reduce the problems experienced on council housing estates.
Regeneration policies aim to build sustainable commuities by creating mixedtenure
housing developments and by meeting the observed needs of communities in the form
of social care (LEEDS CITY COUNCIL, 2005) However, the effectiveness of
regeneration plans is yet to be documeied. Can urban regeneration policies lead to
the evolution of sustainable communities? If the process of residential mobility is
considered in the context of past housing policies it is apparent that past housing
policies had a role to play in creating @me of the problems in this sector; for example,
the problem of residualisation discussed irSection 2.4.1. With this in mind, a degree
of scepticism should be applied when the benefits of regeneration are presented.

In this chapter, the factors whichinfluence residential mobility will be discussed.
Specific reference will be made to residential mobility behaviour in the EASEL district
which will be contrasted to the residential mobility behaviour identified for the wider
Leeds community. A discsision on housing policy follows which highlightsthe role
housing policy has played in shaping the housing market. Though there is not
sufficient literature reporting the actual outcomes of regeneration projects, by
examining the trends in the housing marketas a result of policy interventions, the
likely results of regeneration programmes are explored.

2.2 Understanding why households move and where they go

Households and individuals move for many reasons. Traditionally, reasons for moving
have been strongy tied to changes in the life course or life cyclROSSI, P. H., 1955)
However, Clark and Onak#1983) point out that due to the increasing number of non
traditional households, it is nore appropriate to link the decision to move to reasons
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related to household dissatisfaction rather than the life course. Netmaditional
households may include, for example, unrelated individuals living in shared
accommodation.

Changes in household sizas well as changes in employment status, neighbourhood
quality and/or dwelling quality are likely reasons for a disparity between a dwelling
and a household occupying it(RABE, B. and Taylor, M. P., 2010) Partnership
formation or dissolution, births and deaths, and children leaving the family home are
life course events that alter the trajectory of households and cause them to expand or
contract ( (CLARK, W.A.V. and Huang, Y., 2000JULDER, C. H., 1995) Employment
gains or losses may affect what can be afforded and improvements in neighbourhood
quality may be sought after(BOHEIM, R. and Taylor, M., 1999)Also, as a result of the
deterioration of dwelling quality, a new residence may be needed. Such changes
directly influence the desire for reduced or increased dwelling featureg bedrooms,
nearby green spaces etc. In the case of employment, relocating to areas where job
opportunities are available may be necessary. Triggers such as these highlight the
differences between what households want versus what they have, and as such begin
the residential mobility process.

2.2.1 Life Course Triggers

Whether described as a life course or a life cycle, McCartl{$976) suggests that
individuals graduate through phases of family creation and dissolution over their life
span. These stages are largely driven by the agkthe individual. At each stage of the
life course, different housing requirements are thought to be needed in order to match
the characteristic needs of the household with an appropriate dwellingDIELEMAN, F.,
2001). In general, the life course begins with a single individual, and over time, family
units are formed with or without children. Children eventually leave the family home,
beginning their own life courses. Finally, parents revert to a stage of childlessss
until death brings their own life course to an end.

If leaving the parental home is considered to be the start of the life course, most
individuals are generally young in aggCLARK, W.A.V. and Onaka, J. L., 1983ub
persons are thought to be new entrants to the job market and/or seeking higher
education. In essence, this is the stage where mature children leave the parental home
in pursuit of their own interests. Incomes are generally low due to their lack of
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seniority and experience (MCCARTHY, K., 1976)As a consequence of this, renting is
the tenure of choice and the propensity to move is highest when compared to other life
stages. The pursuit of opportunities, wherever they ariseis foremost on the agenda
particularly for highly educated individuals (LONG, L., 1998) Apart from rented
accommodation, at this stage, small purposbuilt flats, close to the city centre are
most popular (SOUTH, S. J. and Crowder, K. D., 1997)

As the individual becomes older and more established, the propensity to move, though
high, reduces when compared to the previous stagd ONG, L., 1998) Moving to
opportunity z from one job to another or leaving institutions of higher learningz these
young adults begin forming family units through marriage or partnerships. Often
childless, the requirement for green space around the home is initially not as
important whil e rented accommodation is attractive and incomes become more stable
(SOUTH, S. J. and Crowder, K. D., 199%Vith incidents such as the birth of a child,
couples move on to more family type housing terraces, semidetached at detached
homesz which are often outside of the heart of the city centre. More likely than not,
the owner-occupier market is chosen once it can be afforded. At this stage, couples
often purchase bigger homes than necessary as they anticipate the comid growth

of the family (LONG, L. H., 1972) Thus the size of the house is one consideration that
does not always fall in line with the present family size. This is also the stage where
the quest for good schools becomes iportant and householders may opt to move to
prime catchment areas as children grow from toddlers to elementary school age and
then on to the teenage years (LONG, L. H., 1972JCROFT, J., 200%)

The next stage relates to more settled, mature families. With established jobs and well
integrated in their community, again the propensity to move is reducedLONG, L.,
1998). Often living further away from the city anl with more established incomes,
these families opt for owner occupation. Mulder and Hooimeijef1999) link the
stability at this stage to the tenure type and size; that is, owners are generally less
likely to move as the costs of moving can be prohibitiveLEE, B. Aet al., 1994)

As children move out of the parental homethe final stage of the life course begins.
Parents are left with houses which may be larger than necessary but they may opt to
continue to live in these homes to reduce the hassle and costs of moving and because of
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their strong ties to the community (LEE, B. Aet al.,, 1994) As the years progress,
parents enter into retirement, an event which causes a significant drop in income and
at times make the maintenance of these larger dwellings difficult. Coupled with the
consequerces of old age, and with untimely events such as the death of a spouse or
partner, smaller homes within relatively close proximity to goods and essential
services may be sought afte(BANKS, Jet al., 2011). Thus, homes inkte rental market
may also become more attractive.

Evident in the transitional phases of the life span is the progression from the rental
market to home ownership. Kemp and Keoghaf2001) examine this progression and
liken it to a ladder, where the top rung of the ladder represents home ownership. The
ladder illustrates how movement from one tenure type to another is based on a
hierarchy of tenures; households are thought to step on to the housing ladder by
entering the rental market though ultimately aspiring to become home owners.
Households then move from the private rental market to social housing or home
ownership. Here social housings used as a stepping stone tbome ownership. The
purpose of social housingin the context of UK history has varied considerably over
time. Present literature suggests that government may be adopting this type of
intermediate market (MEGBOLUGBE, I. F. and Linneman, P. D., 19&3js discussed in
Section 2.6.

2.2.2 Other Triggers

The view of the life course as one wholly comprising of family oriented living has
limitations when used to describe households in the present day. With young people
opting to marry later in life, cohabiting adults and louse sharing fast becoming other
models of household structure, the traditional view of the life cycle is broken. In the
case of these notiraditional household structures, individuals continue to move to
improvement in search of better jobs and quality blife unless set back by other life
events (DIELEMAN, F., 2001) Thus, linking the decision to move to life cycle events
alone is not sufficient. It is more appropriate to link such a decision to overall change
in individual circumstances and/or other life events(CLARK, W.A.V. and Onaka, J. L.,
1983).
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Ultimately, the decision to move and the choice of a new home is constrained by the
ET AEOEAOAI 6 O (mHEEMANARE 2001) hdvid@l @ay compromise on
household features and other amenities based on this constraint. For example, an
individual with limited disposable income may seek low cost housing. The
consequence of this may be a compromise on igabourhood quality; for example,
areas where problems of crime and disorder may at times be problematimay be
selected Therefore, compromises on dwelling quality may be made as a means of
living within the available budget though household features sutas dwelling age and
overall quality tend to be subjective; depending on what is aesthetically pleasing to the
household (TU, Y. and Goldfinch, J., 1996)n general, the tenure chosen is dependent
on the life course stagen collaboration with the income; a settled individual who can
afford to purchase a house is more likely to do so than a young professional in search
of a better job.

Finding a better job often initiates the mobility process. This is especially true ihé
major breadwinner of the household is the one to find the job. If the job is in a
different region then a long distance move is necessary. If the job is within the local
vicinity and offers an increase in earnings then this may trigger a move to a et
house (DIXON, S., 2003) The lost of a job may also necessitate a move as earnings are
significantly decreased, while unemployed individuals may be willing to move to other
areas where job opportunities are thought to bemore readily available (BOHEIM, R.
and Taylor, M., 1999)

Local moves are often short distance migrations within a distance of five miles away
from the previous house, as individuals tend to move to areas with which they ar
familiar (RABE, B. and Taylor, M. P., 2010) This also reduces disruptions to a
minimum. That is, short distance moves retain reasonable access to transport routes
for travelling to work, schools if children are involved,doctors surgeries, shops and

other services.

Another factor to be considered is the location of the new home in relation to good
schools. Even before school age, some households think about the type of schools they
wish their children to attend and try to find houses in such areagCROFT, J., 2004)
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The aim is to find a house within a reasonable catchment distance and where the
school is thought to be achieving good results.

In the case of ethnic minority groups, thoughifie course events may occur, altering the
size of the home required, such households tend to find housing in areas where there
are others of the same or similar ethnic group. This is particularly true for Leeds
where the fear of harassment or actual inciences of racial prejudice are factors which
trigger the decision to move(PHILLIPS, et al, 2002). Again, this leads to a clustering
of similar households of the same ethnic backgroun(PHILLIPS,D., 1998) Phillipset

al. (2002) further highlights the behaviour of South Asians in the EASEL area, noting
that these groups do not display their wealth in material possessions. Instead, such
groups appear to comentrate on the overall neighbourhood make up, opting to live in
neighbourhoods where there are others of the same ethnic group. As a consequence of
this, neighbourhood quality may be sacrificed PEACH, C., 1996) Neighbourtoods
such as these become saturated and often are segregated from the rest of society. Such
communities are close knit; familiar goods and necessary services are easily accessible
within the community circle.

2.2.3 The Case of the Council tenant

Though council tenants are faced with the same type of life course changes, the factors
that influence them are slightly different from those on the regular market. As they
transition from one stage of their life course to another and housing requirements
change those reliant on council housing are limited to the available housing stock
within the Local Authority or may be forced to move to another Local Authority to find
housing. In addition to this, forced moves can be triggered by the council. These
moves may be a result of refurbishment plans or the total demolition of blocks of
council owned housing, as is the case with some regeneration schemes. Voluntary
moves on the part of the council tenant may at times occur. Such moves may be
triggered by dissatisfaction with housing and/or neighbourhood quality; high crime
statistics, increases in antisocial behaviour etcln general, council €nants are limited

to where council housing is located.
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Events along the life course can trigger the decision to mov&Vhere households go is
in part influenced by this hierarchy of tenures which is evident in the way the housing
market works. It is important to realise however, that though life course events trigger
movement in the housing market, the factor which appea to have the greatest
potential to limit or hinder progression up the housing ladder is the earning capacity of
the household (MCCARTHY, K., 1976) Households therefore choose tenure types
according to what they can afford. As a result, some households may not progress to
home ownership though they may wish to move. This is one example of where the
relationship between housing policy and residenial mobility can be seen. With home
ownership being the ultimate goal on the housing ladder for many, one of the aims of
housing-led regeneration projects is to give households stuck in the private or social
housing market an opportunity to progress to hone ownership by the creation of
affordable home schemes.

2.2.4 Exogenous factors

Residential mobility is affected by environmental factors which bear down on the

housing market. Most notably the economic recessiomhich has significantly affected

house prices and the housing market in general. Some properties may become

increasingly more attractive as market and institutional factors change. These factors

include mortgage rates, rates of return of housing investments and government

intervention in housing supply (PAWSON, H. and Bramley, G., 2084) ! ET OOAET 1 Ag
choice of dwelling is constrained by the demand for and the requisite supply of

housing as well as the availability and accessibility of financial instruments suctsa

mortgages. This ability to access a mortgage is dependent on the household income.

However, these determinants are governed by activity at the local, national and

international level.

Dieleman (2001) suggests that he fluctuation of the economy, inflation, mortgage
rates and demographic change play a role in influencing decisions. This is the case as
changes in interest rates or fluctuations in the economy have direct effects on house
prices. In a similar way, this eonomic activity can encourage or discourage house
construction that in turn affects supply and, through this, demand. As mortgage and
other interest rates change, lending agencies may alter the requirements for these
credit facilities. For example, anricrease on the initial deposit needed to purchase a
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house may be a deterrent to a household unable to raise the deposit. A household
experiencing positive equity may choose to move to make a profit on their house.
Similarly, a household experiencing nedgave equity may be forced to stay in the
present house even if there is a desire to move(BOHEIM, R. and Taylor, M., 1999)
(HENLEY, A., 1999)

Estate agents also play a role in matching houselds to neighbourhoods according to

OEA EIT OOAEI 1 A6O ET AEOEAOAI AEAOAAOAOEOOEAOS

opportunities and marketing areas thought to be more suited to the household, estate
agents are able to channel households into certaiypes of houses in specific
neighbourhoods(HICKMAN, Pet al., 2007).

Households are also affected by vacancy chains where a move may require a period of
waiting for each household (FERRARI, E., ®1). In the owner occupier market,
households may have to wait until a buyer for the present residence is found and in
turn they may have to wait until the new house becomes vacant. In some cases a move
to rental accommodation is necessitated if the lyer for the present house is found
before the new house is found or becomes unoccupied. In the latter case, owners of
the new house may also be waiting until their intended new house becomes vacant
(FORREST, R and Murie, A, 199 To some extent, a similar phenomenon exisis the
private and public rental markets.

2.2.5 Effects on settlement patterns

Using the life course alone one can build a picture of how the population is ordered
based on the preferences of individuals at different stages. Younger individuals, more
limited by income, appear willing to sacrifice amenities such as green spaces fatyc
living. As these individuals move further along the life course they also move further
and further away from the busy city centre. The interplay between preferences and
constraints is apparent as income is seen to be one of the most limiting factords a
result, the distribution of households across communities is affected by the general
income of each household giving rise to working class neighbourhoods, middle class
neighbourhoods, and studentcommunities among others. Thus communities become
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segregated based on the socio economic status of the households within théREACH,
C., 1996)

Residential segregation occurs when specific groups live separately from one another
despite existing in the same communitfPEACH, C., 1996) Communities are mainly
thought to be segregated due to differences in incomes, race and the structure of urban
space(MASSEY, D. S. and Fischer, M. J., 20083gregation need not alays be viewed
as a negative feature of society as communities are often structured in such a way that
stronger community groups and relationships develop. Not only is segregation linked
to individual preferences but also due to the actions of private devapers wishing to
attract high income households When segregation of this nature occurs, the problems
associated with concentrations of poverty are not prevalent in these communities.

If communities are segregated based on the socio economic statofthe residents
within it, it is likely that deprived neighbourhoods will exist. This has been especially
evident in the council sector where housing is reserved for those in dire need.
Coupled with the problems of crime, low educational attainment andtieenage
pregnancy, a general lack of job opportunities can plague these neighbourhoo(s
(MASSEY, D S, 19960)AGUILERA, A. and Ugalde, E., 20p7and because of the high
levels of unemploymentmany households in sch communities rely heavily on welfare
support. Concentrations of deprivation as a result of these issues are deemed to be
negative; they result in the social disadvantage and marginalisation of this vulnerable
group (KEARNS, A. and Parkinson, M., 2001)

Due to the preferences of some households, segregation based on ethnicity may also
occur. As mentioned earlier, minority groups may choose to live in areas where others
like themselves exist, to bufferthe effects of racial prejudice or the fear of it. Though
this creates a comfortable community for minority groups, it can lead to the discomfort
of long standing residents in the area causing these residents to move out of the
community if they can. Though this process, formally known as white flight,
communities become highly polarised based on ethnicitfJOHNSTON, Bt al, 2006).

It is thought that the actions of estate agents also contribute to high levels of ethnic
segregation across communities (PHILLIPS, D, 1981)PHILLIPS, D, 1988)
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Inevitably society is segregated for one reason or another. Though segregation is not
always to be viewed in a negativeontext, when segregation leads to concentration of
deprivation and marginalisation of households within a particular community, there is

a cause for much concern.

2.3 Notes on the EASEL district and the wider Leeds Community

A comparison can be made lieieen the residential mobility trends recorded in the
literature and the trends observed in the EASEL district. The EASEL Housing Needs
and Aspirations Study 2007 provides some basis for this comparison to be made
(LEEDS CITYCOUNCIL, 2007b) This study is notably based on a very small sample
population of 166 households out of a possible500 EASEL area households. This is
the only study available to date however, therefore the actual statistics will not be used
here butrather the general trends observed will be highlighted.

In general, those living in council housing in the EASEL area express an interest in
moving to other council housing in the surrounding district. Favouring family homes
of at least 3 bedrooms, therds a general feeling that residents are satisfied with the
access to goods and services though the desire to move may be fuelled by problems in
the current neighbourhood, for example, crime. Other residents express an interest to
move to be closer to fanily in neighbouring districts. There is not much consideration
for access to transport routes and jobs as the majority of the residents interviewed
were unemployed. Access to schools was also noted though this was not a general
concern for the majority of residents. There is also not much interest in home
ownership though the survey suggests that this is due to a lack of understanding of
how the intermediate tenure market works; Local Authority housing schemes which
allow tenants to rent with the goal d ownership are referred to as the intermediate
market as they transition tenants from the public renting market to ownership
(GJESSING, M., 2010)

Using the Leeds Housing Market Assessment 2006 more can be gleaned alirds
in the general Leeds district outside of council housin_.EEDS CITY COUNCIL, 2007c)
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This survey recorded a higher response rate than the EASEL Needs and Aspirations
Study 2007. 3,543 residents responded and this itils more confidents in the results.

According to the Leeds Housing Market Assessment 2006, respondents noted that the
choice of a new area takes into consideration the close proximity to work, schools,
family, shops, leisure facilities, healthcare faciliés and religious and cultural facilities.
Households also move to a specific area because suitable housing is available; good
quality housing. Areas where low levels of crime and antisocial behaviour are reported
are also prime considerations. For Bldcand Minority Ethnic groups (BME), an area
where there is no fear of racial and other harassment in the area is also very important.
The consideration of house prices is very important, for households can only move if
they can afford the new home.

In general, established households move to outer suburban areas and are likely to
move to ownership because of their higher earning capacities. These types of
households also move to larger homes. New forming households tend to rent in the
private market and are likely to live in more central, urban areas. There is a general
interest in the intermediate tenure market and demand for council housing remains.

Overall the trends established in the literature are comparable to those observed in the
EASEL districtand the wider Leeds area. In other words, there are similarities in the
way that households in the public market and households in the private market make
the residential mobility decision. For example, all households move to areas they can
afford and take into consideration access to work, goods and services as well as
neighbourhood quality. All households consider areas to which they are familiar
among other factors. Thus, though clauses will be included to amplify the behaviour of
social housing terants, there will be no specific behaviours implemented in the
gquantitative analysis targeted at this group only. For example, the intermediate
housing sector is not simulated.

The EASEL district is a large area with a high concentration of social housingmidst
residential mobility trends and household preferences, the district isaffected by
various social and welfare problems which appear to be exacerbated with time. In
light of this, there appears to be a drive by government to reduce the number sdcial
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housing provisions while allowing for an increased number of private housing
provisions. Social housing tenants are encouraged to join the intermediate housing
market which, over time, can lead to home ownership. For this reason, it is important
that the policy background affecting areas such as these is clearly understood and the
drivers influencing the change from social housing to private housing are discussed.

2.4 Housing Policy

Housing policy is used to regulate activity in the housing markeind has evolved over
the years in an effort to do so. Fundamentally affected by the supply of, and demand
for, houses, the housing market is driven by competition between suppliers to satisfy
housing consumption needs and the people who purchase houses this market. For
private developers, it is a market where profit making is the ultimate goal. Households
will buy what they can afford, sacrificingpreferred house features, such as number of
rooms, in some cases. For those unable to compete in thiswronment, it is a market
from which they are automatically excluded. Faced with few choices, such individuals
are prime candidates to be forced into homelessness. It wéar the benefit of this
group in the market that social housing was established It isa low-cost alternative for
the working class. Today, thougtsocial housing continues to exist, the problem of
poor housingand poverty persist in this sector,defeating the very purpose for which it
was createdz to provide decent and affordableaccommodation for the working class.
To an extent, the issues in working class areas like that studied in this thesis are tied up
with the history of social housing in British cities, and to understand these issues the
manner in which successive governmes have tried to cope with them through social
housing policies must be understood. This is not to say that these problemsdo not
exist in private sector markets however, the strong control that the government has
on the social housing sector means thdts development and management is a major
branch of housing and regeneration policy. In particular, the release of social housing
to the private sector is a significant development in the last thirty years.

The social housing policies of local governemt have tended, historically, to focus on
build and fix methodologies but these have done little to solveproblems of
disadvantage. As a result of this, in recent times, there has been a drive in urban
regeneration polides (MEGBOLUGBE, I. F. and Linneman, P. D., 1983jnake the
private housing market more accessible to all.Housing policy now supports a hew
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wave of programmes aimed at enabling the poorest of households to compete in the
private housing market. Mixed tenure developments are being proposed where
communities are diversified by socioeconomic classThe intermediate housing sector
has been created, affording lowncome households the opportunity to begin their

housing careers on the rental market, leading td OOAOA 1T £ 1 x1 AOOEED EI
I xT 68 DOIRCOAIAIORET ¢ Cci OAOT T AT 680 OA-HO®evdr,LOEAET EOU

much can be learnt from the pastearlier policy attempts directed at improving poor
conditions in the housing sector suggestthat many of the problemsof disadvantage
were created by the policies themselves.A major aspect of this thesis is to examine
whether this release of social housing into the private market is likely to introduce
genuine diversification. More immediately, howeer, this raises certain key questions:
How have pasthousing polides altered the dynamics in the housing markeé? Can
urban regenerationfocussed policies really help to cure the ills oflisadvantaged
communities?

2.4.1 Earlier Attempts to Regenerate Di sadvantaged Communities

Regeneration is defined as the renewal of lost physical and social vitality in a
community (BRAMLEY, Get al, 2004). Over the years, traditional housing policies
have largely focussed on improving thejuality of life in and around communities and
may be described as regeneration schemes in their own right. Such improvements
ranged from the creation of additional green spaces, renovation and/or the provision
of dwelling houses. Thus by improving the pysical layout of a community, new
businesses could be attracted thereby creating additional avenues for employment. As
a part of these regeneratiortype initiatives, the social housing sector was created for
those not able to compete in the private housig market. Today, modern varidons of
council housing have ariserin the form of Housing Associations and other charitable
organisations. In general, these philanthropic groups are called Registered Social
Landlords (RSLs) and fall under the umbrella okocial housingz any subsidised
housing provided by or on behalf of the government.

Early legislation such as the Lodging Houses Act (1851), Labour Classes Dwelling

(1T O6AOG 'AO jpywoeq AT A OEA ! OOEOAT 086 AT A
gave Local Authorities the power to purchase and clear areas of unfit dwellings,
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condemning nuisance dwellings deemed to be unsuitable for human habitation
(HOLMANS, A.E., 1987) Poor ventilation and water supply, lack of proper sewerage
services and structurally unstable buildings contributed to these bad housing
conditions (MULLINS, Det al., 2006) This legislation regulated the market so as to
ensure that the prime suppliers of housing provided better homes for the working
class and in so doing helped to improve social conditionst ahe time. This
regeneration-focused legislation helped to improve the living conditions of those less
fortunate and unable to improve living conditions on their own. Despite attempts to
improve living conditions the poorest of the poor continued to suer. Thus, he
Housing of the Working Classes Act charged Local Authorities with the responsibility
of creating and maintaining new and existing homes for which reasonable rents were
to be charged(MERRETT, S., 1979) Thoughgovernment was then charged with this
responsibility, public provision of housing was seen as a last resort; satisfying the
needs of only those in dire need. In a way the public market was its own type of
residualised sector, as those occupying this hourgy were known to be very poor.

For a while the government aimed to improve the conditios of existing housing and
built more housing where needed. The effects of the First World War changed this,
however. With the introduction of the Housing and Town Rnning Act (1919),
government was forced to temporarily remove the responsibility of house building
from the private sector until the market recovered in such a way that house prices
were more affordable to the average worke{MALPASS, P, 2000) These new homes
were not limited to council tenants and saw the reintroduction of many family houses.
Much emphasis was placed on green spaces and neighbourhood amenities such as
schools and shopgMALPASSP, 2000) The Housing Act (1930) and the Town and
Country Planning Act (1944) continued the programme of slum clearance started
before the war, allowing Local Authorities to acquire land at less than market values
for the purpose of development as wellas demolishing privately owned houses in
AOAAOG AAAT AA O1 AA OI Oi 08 )y O xAO Cci O6AOT i Al
overcrowding, poor ventilation, sewerage and inadequate housing supply. With the
building of three to five storey flats, rents were redued to ensure that the pooresin
society could afford homes. Importantly, these acts also saw the government taking
more control over local building plans and where residences could be built, with a
more rigorous set of quality demands required from privée housing developers.
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It was after World War Il that the need for housing was further exacerbated. Fuelled by
the widespread destruction, housing construction was again the main thrust of housing
policy between the years 1945 and 1958MULLINS, Det al., 2006). Again the Housing
Act (amended in 1949) gave Local Authorities the responsibility of providing housing.
This housing was available to anyone who could afford it and not just the working class
(MERRETT, S., 1979) As a result, thesocial housing setor grew significantly.
Traditional detached, semidetached and terrace houses were the preferred housing
option for families and the polarity among housing tenures became less pronounced as
communities, mixed by socioeconomic status, were formed within public housing.

These housing policies were created to bring improvements to the housing sector by

removing slums, retrofitting existing homes and created new homes for those in need.

To a lage extent, the policies responded to the demands of the market whether those

demands required improvements to poor quality housing due to lack of maintenance

or new housing provision as a result of the destruction of the war. In the case of the

war,the AUT Al EAO ET OEA O1T AEAI ET OOETI ¢ OAAOI O AEA
housing was no longer limited to poor people, rather such provisions were made

available to anyone displaced by the war. Again, though not labelled regeneration

policies, housing licies such as these helped to bring general improvements in
neighbourhood conditions for those in genuine need.

Housing policy continued to respond to the needs of the market.n time, traditional
houses and backo-back terraces were no longer thereferred building option as the
need to house large amounts of people in areas with limited space encouraged the
construction of high rise flats, and tax incentives for builders at this time favoured the
building of this housing type over any other(JONES, P., 2005However, high rises
were unpopular as the prefabricated design proved unsuitable for the cold and damp
British climate, the concrete and flat roofed structures were prone to condensation,
and they were also poorlyinsulated ( (POWER, A., 1993XSTEWART, J. and Rhoden,
M., 2003). Long corridors, poorly lit passages obscured from public view, and other
design features increased public expenditure for policing, court costs, prisons and
social serviceSTEWART, J. and Rhoden, M., 2003)he tragic ollapse of Ronan Point
in 1968 did not serve to reassure government that this housingesignwas sustainable
(POWER, A., 1993)Thus, the problems of the housing sector continued despite policy
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attempts to provide resolutions; quick fix solutions sacrificed quality for quantity.
Such problems affected the social housing sector more so thanetlprivate housing
sector where the market did more to act against poor quality housing

U OEA opiablyomsing) as@reated by government in previous interventions, was
failing. The problems in the sector persisted despite the continued efforts bhe
government over the years. The solutionmplemented was the Right To Buy Act
(1980) which encouraged home ownership and depleted the social housing stock
owned and managed by governmenfFORD, J. and Burrows, R., 1999iving tenants
the option to buy their homes at a reduced cost saw the loss of a significant number of
council owned homes; wealthier families and those who qualified for high discounts,
because of their long tenancies, took the opportunity to become home owners
(BRAMLEY, @t al, 2004). There appeared to be an underlying notiothat this would
be the beginning of the end of public housing as government aimed to privatise many
of its housing assets(FORREST, R and Murie, A, 1988)As council tenants took
advantage of the Right to Buy Act, two signdant developments occurred: the more
attractive council properties were sieved out of the public market through house sales
and the betteroff council tenants became home owners. Though thRight to Buy
policy increased home ownership significantlyit also created a more residualised
social housing sector This, in turn, drew forth questions as to thepurpose of social
housing. Whitehead1993) suggests that the housing market had failednd needed to
be fixed; the provision ofsocial housing by government was inefficient and not able to
meet demands. The government believed that by encouraging individuals to the
private sector, thesocial issuescould be fixed MEGBOLUGBE, I. F. and Linneman, P. D.,
1993).

While greater home ownership might be regarded as positive, increasing economic and
social engagement, the Right to Buy Act left Local Authorities with a mixdzhtch of
properties. Local Authorities now ownel a larger proportion of flats and non
traditional residences because the prime housing stockz mostly family
accommodationz was bought up (MULLINS, Det al., 2006). Also, the tenants who
remained were those heavily relianton welfare support; the unemployed, longierm ill

and the disabled. As a result, poverty, high incidences of crime, antisocial behaviour
and drug abuse became the tolerated norm across social housing estates causing
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greater divides between those living wder social care and those living in other
housing tenures(POWER, A. & THE JOSEPH ROWNTREE FOUNDATION,. 195®)
the adoption of a new Housing Benefits system under the Social Security and Housing
Benefits Act (1982), tesing the welfare of applicants ensured that only those in dire
situations could be housed by government and the concentration of the most marginal
in society became more apparent. Bramlegt al. (2004) point out that with a limited
amount of stock and a rationing policy adopted, persons with more acute problems
assumed a higher profile than others, though both groups claimed to have a need for
housing. These changes in housing policy continued to narrow the scope of tkos
qualifying for social housing making the intensity of social problems across Local
Authority estates more prevalent.

As housing policy evolved in the early to mid 20 century there was a continued focus
on increasing the housing stock and providing demt housesall falling in line with the
remit of urban regeneration. A lack of a programme of sustained maintenance saw
many of these buildings in poor conditions and in some cases in ruins. Repeated
rounds of programme intervention did little to prove that these areabased building
projects were sufficient to reduce the prevalence of poverty or provide sustained
housing. On one hand, housing policy positively filtered out those able to survive in the
private sector market but these same policies failed tsuccessfully improve the core
problems of the disadvantaged and failed the test of sustainabilif/CGREGOR, A. and
MacLennan, D., 1992)Traditional approaches to housing policy were losing their focus
as a more holistic appoach was being promoted (MULLINS, D.et al., 2006)
Government was of the belief that by tackling neighbourhood problems in a
comprehensive way there was a chance that investment would mean lasting
improvement, an aim at the core of the early 1990s social policy plan for regenerating
urban communities (BRAMLEY, @t al, 2004).

2.4.2 A New Approach to Urban Regeneration

The realisation that traditional approaches to housing policy did not provide lasting
benefits to those dependent on itcaused a shift from directly providing housing to
those in need to enabling or helping people into mainstream housingOver the years,
regeneration focussed policies have evolved. Originating in 1995, the Single
Regeneration Budget shifted the focus of housing policy away from ardéased
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housing-led approaches. The New Deal for Communities (NDC) followed in 1999 with
an emphasis on community ownership and involvement, joinedip thinking, public
private partnerships and a longterm commitment to real change(BRAMLEY Get al,
2004). More recent in the regeneration policy agenda is the National Regeneration
Policy 2001 and the Housing Market Renewal Pathfinder Initiative 2002. In the case of
the latter initiative, nine pathfinder projects were created as a means diargeting
deprived communities in parts of the North and the Midlands. These Pathfinder
DOl EAAOO xAOA OEA cCci OAOT T AT 060 AiTii EOI AT O OI
were somewhat pilot projects used to test and refine the results and relationshipsf o
the social partners. Most recent is the Housing and Regeneration Bill (2007/08),
introduced to provide guidelines for the regeneration process.

As earlier mentioned, egeneration is not a new area of policy. Millgf1959) mentions
three approaches to neighbourhood regeneration; redevelopment, rehabilitation and
integration. Redevelopment consists of the removal of existing buildings and the-tese

of cleared land for the implementation of new projects(MILLER, M. J., 1959)
Rehabilitation is largely concerned with improving deteriorated buildings by way of
refurbishments, while integration may be a combination of the two. Traditional
housing policy focused on redevelopment and rehaliiation but this proved to be
unsustainable. Newer approaches to regeneration in the 1990s emphasise durability
and use the above approaches to revive the economy of deprived neighbourhoods
(MCDONALD, Set al, 2009) Thiscollapse plays out as a stagnation of the local
economyas the decline of a local economy is directly linked to market failure

There is difficulty in defining the term sustainable but it connotes a state of
permanence and or durability. By rehabilitatirg people, reviving physical
infrastructure and injecting life into the neighbourhood economy, disconnected social
groups can be reconnected with mainstream society more permanently therefore
creating some measure of sustainability. By providing avenues rfmacademic and
vocational training, improving the appearance of neighbourhood surroundings,
providing adequate services and jobs, the persistent need for welfare support can be
reduced. As surmised by Carley and Kirkl998), sustainable regeneration is a process
which ensures that activities today leave future generations better off.
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Overall, the success of regeneration relies on joined up polici€KLEINMAN, M. and
Whitehead, C.M.E., 1999)and requires the cooperation of each government
department with an impact on the key problems of deprivation in disadvantaged
neighbourhoods. Taking into account policies for employment, education, health,
housing and their physical environment, the plas are intended to affect government
departments directly engaged in developing these services. But with a policy with such
a broad altinclusive goal, creating successful, joinedp partnerships is likely to be a
challenge.

2.4.3 The Impact of Regeneratio n

While regeneration offers positive results that inject life into communities, there is a
lack of consensus as to whether these positive effects are sufficient to eliminate the
challenges that threaten the success of this national policy ar¢iLEINMAN, M, 2000)
There is evidence of the success of physical and economic regeneration plans in
Liverpool where the improvements in the physical surroundings and an injection of life
into the economy saw the city winning the bid fothe European capital of culture 2008.
Developments such as the Museum of Liverpool, Pier Head Canal Link and Mersey
Ferry Terminal are some of the improvements of note. The social impacts however are
in question.

Leeds Local Government believes that witlthe aid of mixed tenures, regeneration
efforts are likely to be sustainable(GJESSING, M., 2010yhis is because in theory,
different classes of people have the potential to attract a wider range of new
businesses and new reidents. Mixed communities are such that owners, social hong
residents and private sector renters are meshed together into one community. Itis a
mechanism to enact social mixing at the local levéTUNSTALL, R., 2003) These types
of cross tenure communities comprise of a range of people at different soeg@onomic
levels, with different lifestyles, values and attitude¢BRIDGE, G., 2002)

Proponents for this form of tenure diversification ague that mixed communities can
contribute to a smaller concentration of unemployed people by attracting economically
active households to previously deprived neighbourhood¢BEEKMAN, Tet al., 2001).
Kleinhans (2004) also notes that diversification of tenure brings improvements simply
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through the presence of less deprived households reducing the incidence of problems
across council estates and in turn improving the liveability score. O#rs argue that the
dispersal of the disadvantaged over larger areas can aid in reducing the social costs of
individual local authorities and this thinning out of deprivation can lead to
improvements in sociceconomic indicators ((UITERMARK, J., 2003JATKINSON, R.
and Kintrea, K., 2000).

However, it is not sufficient to argue that, by diversifying tenures as a consequence of
regeneration, the problem of deprivation is thinned out or that statiical indices are
improved. Such side effects may be favourable but do not help to prove that these
neighbourhoods, which may see a temporary reduction in crime and other nuisances,
are sustainable. The heart of the problem still exists; deprivation is mely spread
wider and is thinned out on individual estates. This reduces the prevalence of nuisance
behaviour when estates are examined individually but collectively the problem
remains the same. Forrest and Kearns (1999) note that regeneration projects
involving tenure diversification on predominantly council estates have the potential to
exacerbate physical and social difference and increase social tensions. This may be a
consequence of the fact that despite exposureesidents may not share core values and
lifestyle habits (BEEKMAN, Tet al., 2001).

Bramley et al.(2004) view such exposure differently. They claim that this can improve
the chances of developing social networks by bringing betteoff, better-connected
people into once deprived areas and can help to reconnect excluded individuals. To
accelerate this processlocations where social networking takes place between owners
and tenants need to be readily available. Such places include schools, local shops
and/or pubs (BRAMLEY, G. and Morgan, J., 200Bespite theorised results, reseah

by Jupp(1999) concluded that in practice there is limited contact between owners and
renters living in mixed tenure estates. These conflicting views are evidence to the fact
that the true impact of mixed tenure conmunities, created for the purpose of

regeneration, is still uncertain.

Not only is social networking hoped to encourage interaction between owners and
tenants but it is hoped that owners become good role models for tenants. The role

model function is defi AA ET OAOIi O 1T & PAI pIl A60 AOOEOOAAOD
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home, the living environment and general aspirations, as influenced by someone held
in high esteem(TUNSTALL, R., 2008 )1 EEO OOOAU O4EAsod OOI U $EC(
(1987) provided evidence of social exclusion in segregated urban neighbourhoods as a
result of a lack of role models provided by successful middielass working families.
Without having working examples of good fenily dynamics and positive values, Wilson
(1987) argues that disadvantaged groups could not be improved. This theory is
somewhat weak as it ignores the fact that role models may also exist outside of the
immediate community. Also, households within mixed tenure developments where
different social classes live on different streets are unlikely to share resources and
effect serious changgJUPP, B., 1999)This not only limits interaction but also makes
the process difficult to monitor, as it may be condescending to ask tenants whether

they view middle-class residents as their role models.

There is also the notion that propertyled regeneration plans are a form of
gentrification ultimately acting to drive low-income families out of areas. However,
Cameron (1992) in following the outcomes of regenerationplans in Tyneside and
Newcastle, notes that social housing tenants can benefit from regeneration schemes
because there are housing provisions tailemade for them as part of the scheme.
Furthermore, the introduction of a middle class who can purchase hoas in newly
regenerated developments is not in itself a negative thing as this is likely to attract new
businesses and provide job opportunities for the unemployed. Turokl992) adds that
housing-led regeneration canalso provide jobs as a result of the constructiomelated
activity and has the potential to attract investment in the form of new businesses as
well as improve the general appearance of the neighbourhood. Jones and Watkins
(1996) caution, however, that there is a need for longerm investment in such projects
by all stakeholders if the regeneration of ruadown areas is to be a success.

In the context of the EASEL Redevelopment Plan, mixed communities are communities

mMEGAA AU O AET AAT T 1 i £1899)Gayde®i®rOgans f& ihd EABRL * OPDPS O
area suggest that though houses will be of various tenures they will all follow the same

pattern. The distribution of owners, private renters and social housing tenants is

planned to be of a pepper pot style with social haing tenants scattered throughout

the new developments(GJESSING, M., 2010)Therefore it should not be possible to

clearly differentiate one type of terure from the other.
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Arguments to promote and limit the use of tenure diersification as a part of

regeneration policy are diverse(ATKINSON, R. and Kintrea, K., 2000)Whether the

policy of creating mixed communities to bring sustainable regeneration will yield the
required results is questionabk - there are not sufficient results on which to base an
informed judgement. What is known however, illustrates that the theory overshadows
the practicality of the results.

Examining the results of housing policy over the last century it seems apparentét
government is now relinquishing the role of housing provider to the private market
where the ultimate goal of the housing career is home ownership. Over the years,
there has been a continuous sieving of households, with buildings moving from social
housing to ownership or private rental to ownership. In line with the notion of the
housing ladder, and bearing in mind the view that households view ownership as an
investment, the private rental and social housing markets are seen as temporary stop
gaps onthe upwardly mobile route to home ownership.

With the introduction of the intermediate sector, again more sieving can be
anticipated. Local councils are likely to choose tenants who are able to pay the rental
fees and are sufficiently able to sustain s an agreement until ownership. This
satisfies the better off council tenants, enabling them to compete in a market which
excludes them because of low wages. But with the ongoing plans to demolish poor
quality council owned housing without plans for regacement (GJESSING, M., 2010)
new mixed tenure communities are not sufficient in mass to provide housing for those
in the council sector. If the better off tenants are sieved out to join new mixed tenure
developments, wherewill the remaining council tenants go? Remaining council estates
will retain the poorer council tenants, council housing will retain its stigma and the
problems of residualisation will continue. How then are regeneration schemes helping
the worse off cowncil tenants? It seems likely that the very people social housing was
created for are the ones who benefit least from such interventions. If the housing
market is largely facilitated by the private sector, the goal of achieving profits will
continue to make this market unattainable for those reliant on social care. Though
new affordable homes rules now mandate that new developments must meet the

standard of providing at least 30% cheaper housing, there seems to be a need for



-56-

subsidised housing in the maket more extensively. This is in direct conflict with the
goals of private sector companies.

2.5 Conclusion

Residential mobility and housing policy are interrelated processes in the housing
market. Housing policy is used to regulate activity in the hoursg market and as such is
able to limit residential mobility behaviour. Over the years, several housing policies
were created to meet specific needs of the day. Many of these policies helped those
reliant on the government for housing in the social housig sector. Social housing is
not devoid of its problems, however. Issues such as under supply, inadequate
maintenance and residualisation challenge the success and viability of this housing
tenure from the inception of this housing form to the present dga (Table 2.2).

Recent research has highlighted the role housing policy has played in creating some of
these problems, namely residualisation as a result of the Right to Buy AEORD, J. and
Burrows, R., 1999) With urban regeneration schemes taking shape and with the
problems of residualisation and segregatioraffecting social housing estates, a change
in the state of council housing is anticipated. Sustainable communities are expected to
be the results of such schemesub with few case studies available to provide the
needed scope to critically analyse the success of such projects over time, the impact of
regeneration policies is not clearly understood.

As regeneration plans unfold in the EASEL district seeking to tde serious problems
of social disadvantage among council tenants, the potential for improvement is greatly
anticipated. However, whether mixed communities area stable outcome fromthis
policy implementation in such a complex market is questionable; themarket is driven
not only by political ideologies but also by individual preferencesChapter 3 presents
a discussion on computational modelling, it forms the basis and justification for
introducing a model of housing choice as a powerful way of explorinthe likely
outcomes of regeneration projects in this complex system. Through modelling
residential mobility behaviour can bereplicated at the individual and the results of
interacting individual level behaviour examined on theaggregate level In thisway, the
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effects ofregeneration policy can beexplored. Thus whether regeneration policy can
increase diversity within communities can also be examined.

Period Problems arising Legislation Key Objectives Resulting issues
Introduced*
Late 19th | Inadequate housing Lodging Houses Act | Eliminate poor Slums still exist
Century supply 1851 quality housing Interventions
House prices not Labour Classes and interrupted by the
within the reach of the | Dwelling Houses Act | overcrowding world wars
working class 1866

I OOEOAT 06

, AAT OOAOOS
Dwelling
Improvement Act
1875

Housing of the
Working Classes Act
1890

Housing andTown
Planning Act 1919

1900sto | Widespread Housing Act 1930 Increase housing | House quality was
1970s destruction after the Town and Country guantity and sacrificed for the
war PlanningAct 1944 improve housing | quantity of houses
Urgent need for Housing Act 1949 quality built
housing Building Materials
and Town
Development Act
1952
1970s to Housing Act 1980 Privatise some Residualisation of
1980s (Right to Buy) council owned housing stock
housing stock Shortage of council
housing
Social exclusion
1990s to Residualisation of New Deal for Create Uncertain
2007+ housing stock Communities 1999 sustainable
Shortage of council Housing Green Paper| communities
housing 2000 through the
Social exclusion Housing and introduction of
Regeneration Bill mixed tenure
2007/2008 housing

Table 2.2 Summary of the Evolution of Housing Policy; Key Objectives and association
problems during each period

*O, ACEOI AOETT )1 001l AOAAAS OADPOAOGAT 6O OECGT EAEAA

** 2007 is used as the cubff point for this study
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Chapter 3
Modelling Residential Mobility

3.1 Introduction

Much has been discussed on residential mobility and the ingnce of urban
regeneration policy. Though this theoretical view is critical, further insights can be
gained if a replica of these processes is modelled computationally. Computer models
are abstractions of reality; they are explicit representations of sgcific phenomena in
the real world which allow for the analysis of conceptual ideagDAVIS, F. Det al.,
1989). Through computer modelling, core dynamics of a specific phenomenon can be
illuminated allowing for the examination of causal relationships(CROOKS, A&t al.,
2008).

Computer models can be used to optimise processes and/or simulate behaviour in the

real world so as to focus policy arguments, highlight new questions, challenge acceapte

theory and unearth complex dynamics in seemingly simple system{STERMAN, J. D.,

1988). Optimisation models are largely prescriptive in nature; they are used to

improve an existing process or find the best way to execute @ocess. For example,

I DOEI EOAOGETT 1 TAAT O 1 AU AA théieadelling SelesmanOiT OEAA (¢
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travel when he/she visits several locations. On the other handjmulation models are

descriptive in nature; they are used to describe real world events by simulating real

world systems at different time periods under changing conditions. This may be

likened to what-if scenarios (HILL, R.R. Mcintyre, G. A. Narayanan, S., 2001Models

such as these use decision making rules to govern behaviours, the results of which are
descriptions of modelled decisions. By using simulation models, modellers are able to
systematically alter model paraneters and compare results in a way not possible in

reality.

Models have long been used to explore themes in the realm of ethnic segregation, land
use, transport and retail planning as well as meteorology and flood risk management
amongst others ((BANTON, M., 1994)(PARKER, D., 2006JZERGER, A. and Wealands,
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S., 2004). Such models include those by Schellir@969) who illustrated how slight

preferences could result in the total segregation of a community. Y{2009) built on

SAEAT T ETC60 IiTAAl AT A Ei 1 OOOOAOAA OEAO xEAT O
segregation could bereduced if racial sensitivity was low. Each of these examples

addresses spatial problems; they are deterministicif with stochastic elements, and

dynamic models. Conversely, models may be static, and/or mathematical in nature,

the latter often used to nvestigate questions in the field of economics.

Amidst the usefulness of modelling, it is not without its challenges; the outcomes of
computer models are said to be difficult to validat( CROOKS, A&t al., 2008); their
predictive power is often questioned(STERMAN, J. D., 1988imulation modellers are
faced with the challenge of accuratelychoosing and quantifying soft variables
documented in the qualitative literature and explicitly defining kehavioural rules
derived from the same; also, defining model boundaries is noted to be a challenge in
spatial modelling (STERMAN, J. D., 1988) Despite these challenges, it must be
reiterated that computer models are abstradbns of reality; they are used to explore
specific aspects of the real world. Though faced with challenges, modelling provides a
controlled environment where real world problems, conceptualised only in thought,
can be examined in a way not possible in réity. When predictions are intended,
however, model outcomes must be considered in the context of any assumptions made.

Simulation models can be used to recreate residential mobility behaviour and examine
the influence of urban regeneration policies To date, there exist some residential
mobility models which have been created to address various themes within this topic
area (Section 3.3.2). Recalling the original research question introduced i€hapter 1,
@vhat insights can computational modelling gév about the success of the urban
regeneration policy schemes enacted in the EASEL disBidi? OEEO AEADPOAO xEI I
demonstrate that existing residential mobility/urban regeneration models arenot able
to adequately address this question. Various types of modelling techniques will be
presented complemented by simple examples of existing documented models.
Relevant nodels of residential mobility and/or urban regereration policy are then
reviewed in more detail. Finally, tre modelling technique of choice is applied to the
residential mobility theory discussed in the previous chapterChapter 2. It is the
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introduction to the rudiments of a new model of residential mobility, the CHAIRS
simulation.

3.2 A Description of Contrasting Modelling Techniques

There are at least four contrastingspatial modelling techniques that may be used to
explore the residential mobility problem posed in the research question. These
techniques include spatial interaction modelling, microsimulatim modelling, CA
modelling and ABM. Each of these modelling techniques will be discussed in this
section complete with an example of an existing model or real world systenABM is
identified as the modelling technique of choice because of its ability toeplicate
dynamic behaviour at the individual level. Table 3.1 below is used to highlight the
differences between each modelling technique.

Characteristics Spatial Microsimulation Cellular Agent-based
Interaction Automaton Modelling
Main Purpose Explanation, Projection Explanation Explanationand
Projection Prediction
Building blocks Aggregate Individual Individual Individual
Applications Store location; Policy implications, | Urban growth; Theory
retail planning population physical analysis | formulation,
prediction verification
Investigation focus | Spatial flows Aggregate trends Aggregate trends | Emergent
behaviour
Communication No No Yes however, no | Yes
between agents movement

Table 3.1 Comparison between four modelling techniques adapted frorable 1in
Mahdavi et al.(2007; 367)

What is important to note is that spatial interaction modelling focuses on aggregate
flows between a source and destination This type of modellingdoes not drill down to
the individual level. Thoughmicrosimulation modelling drills down to the individual
level, there is no interaction between individualgherefore meaning that the behaviour
of one individual does not rely on the behaviour of others.Like microsimulation, CA
modelling drills down to the individual level and there is communication between
agents, however, with CA modelling there is no movement of individuals from one
location to another. ABM is an individual level modelling technique where
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communication between agents can be facilitate Also, individuals can move from one
location to another.

3.2.1 Spatial Interaction Modelling

Spatial interaction models are used to examine the movement or flow of real world
objects betweensources and destinations (FOTHERINGHAM, A. and O'Kelly, M., 1989)
These objects may include people, goods and services, among others. Interaction flows
are normally estimated based on indicators such as distance and dema(BAILEY, T.
and Gatrell, A., 195). The number of interactions is a function of the attractiveness of
a destination from the origin and the impedance between the two locations; it is a
tradeoff between attractiveness and accessibilitf{HAYNES, K. and For#ringham, S.,
1984). Spatial interaction models can be used to access a wide array of research
questions estimating in/fout migration between small areasz local communities, and
larger domains z country to country; retail planning to identify the most profitable
location for a new store and/or access the current performance of a particular brand of
stores; and to evaluate the demands for other services such as transport, assisting in
transport planning. In this way, migration totals can be assessed, fits and losses can
be estimated and movement counts analysed.

Residential flows are an important element ofmany spatial interaction models. A
policy relevant application involving residential flows is presented byClarke et al.
(2002) in which a model of spatial interactionis usedto access the impact of opening
new food retailing stores on food deserts. Here food deserts are described as areas
where there is poor access to food outlets. The spatial interactionadel is used to
guantify the level of interaction between residential zones and grocery stores. In this
way, the potential performance of grocery stores can be reported. Interactions are
calculated using a mathematical function taking into account manyadtors such as
expenditure by household type, attractiveness to grocery retail destinations, distance
decay parameters by household type, distance between residential zones and grocery
stores, average weekly expenditure by household type, number of housdts in each
residential zone and average revenue per square foot of grocer floor space. Results
from this model were able to show how the closure of Netto and Gmp stores in
Seacroft, Leeds could affect the local area; though these closures only decrdastere
access of households by 13%, the results of the model suggests that the closure of
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these two low cost grocery stores would likely affect lower social classes; those with a
high probability of being less mobile(CLARKE, Get al., 2002).

Likewise Hincks and Wong(2010) present aspatial interaction model of housing and
labour market interaction. Using a case study of North West England commuting flows
between housing maket areas were analysed. Housing market areas are noted to be
areas in which households may search for a new home such that changing jobs is not
necessitated (HINCKS, S. and Wong, C., 2010Using a case study of North West
England,housing market areas that were coincident with labour market areas tended
to be the one with the highest commuting flows. Much like the previous example of the
work by Clarke et al. (2002), residential flows are replicated in this exampleall at the
aggregate level. Thus the modelling of individual level dynamics is not facilitated when
spatial interaction models are constructed

3.2.2 Microsimulation Modelling

Microsimulation is a stochastic, statistical pocedure for estimating the characteristics
of individuals based on knowledge of the aggregate characteristics of the population to
which the individuals belong (JOHNSTON, R., 2000) Clarke (1996) describes
microsimulation as a deductive technique used to model society by reproducing
demographic, social and/or economic characteristics of human behaviour.
Microsimulation modelling is therefore used to examine aggregate trends over time.
Unlike spatial interaction models, microsimulation operates at the individual or micre
unit level; individuals include entities such as people, households and organisations
and are used to project future eventsuch aspopulation growth and the impact of
public policy. Dynamics at the individual level are of average complexitysually based
on the statistical rolling-forwards in time of populations, and there is no interaction
between individuals (MAHDAVI, Bet al., 2007) The fact that there is no interaction
between individuals is significant when the comparison is made to ABMs as the latter
technique allows for interaction at the individual level.  Therefore, though
microsimulation models are able to replicate individuallevel dynamics, the added real
world functionality of simulation interaction between these individuals cannot be
facilitated. Two examples of microsimulation models are presented, the first applied to
the housing market and the second used to illustratedw government policy can be
analysed.
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Wood et al. (2006) use the microsimulation technique to create a model of the
Australian housing market focusing mainly ontenure choice that is, ownership or
rental. The model ©nsidered house prices, household wealth and borrowing
constraints related to each household when the decision to find a new house was to be
made. The model was also used to assess the effects of government interventions
when these variables were altered.Thus supply and demand functions of the housing
market are modelled using the microsimulation tool. Individual level behaviour is
largely based on thewillingness of a household to pay a specified price for a new home
Nothing that households have a fadamental preference for ownership, constraining
factors such as wealth and access to credit facilities are all part of the behavioural
functions included. Though the model results showed that there was a high demand
for home ownership, households were legely limited by the large downpayments
required by lending agencies. The writers concluded that with the help of government
grants to assist with the required downpayment, some households could be guided to
home ownership.

In a similar way, Ballas and Clarke (2001) explored the impacts of major national
policy related to government benefits such as unemployment and housing benefits as

xAl1 A0 ET AOAAEAOOS AI 1T xATAA 11 ETOOAEIIT AO

developed for the Leeds urban system, explored the spatial impacts of changes in
taxation policy and child benefit policy on household¢$BALLAS, D and Clarke, G, 2001)
Where the child benefit policy is concerned, the modeljrBLeeds, illustrated that areas
with the highest amounts of child benefits paid are the most affected when this policy
is altered. Though thisstandsto reason in theory, the model is used to explore the
extent to which raising and/or lowering child benefits could impact households, an
exercise not automatically possible in reality. This is possible by assigning behaviours
and attributes to households at the small area level and producing outcomes as a result
of policy implementation in the form of simulded scenarios. The techniques of
iterative proportional fitting and simulated annealing reweighting in collaboration
with conditional probabilit ies derived from the household 8mple of Anonymised
Records (SAR) and the small area statistics (SAS) were ttveo methodologies used to
create the base population and estimate behaviour throughout the model. These
techniques are defined in greater detail in the article by Ballaset al. (1999). The
household and individual level attributes used in the system included age, sex, marital
status, housing tenure, and employment status.
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3.2.3 Cellular Automaton Modelling

CA modelling is a discrete, deterministic modelling techniquéBENJAMIN, S. @t al.,
1996). CA models are made up of cells in a tessellated grid space which may be likened
to squares on a checkerboard. Thstate of each cell is governed by a set of simple
rules applied iteratively over a period of tme and is based on the state of current cells
and neighbouring cells(AL-RABADI, A, 2011) Each cell in the CA grid space may be
used to represent entities such as neighbourhoods and households, in this way, spatial
simulation can be carried out. Thus CA models can be used to analyse residential
mobility and other urban phenomena. Though CA models operate at the individual
level and can be linked to a geographic information system to represent real life
phenomenon, theytend to be abstractas with other modelling techniques(MAHDAVI,

B. et al, 2007) Also, there is no movement of individual entities in this type of
modelling.

The model created by Caruset al. (2007) is used to illustrate how CA can be applied
to the housing market. Using households and farmers as the major entities of interest,
each cellin the CA grid space corresponds to a residential plot and @ccupied by
either a household or a famer. Farmers commutes to the central business district
(CBD) in order to sell produce while the head of each household commutes to the CBD
to buy goods as well as to work. In this way, commuting costs and other expenses are
the factors that constrain these householdsasthey are limited in terms of their ability

to pay rent based onthe amount of money available tdinance these expenses. As a
result of this rent adaptations across the landscape are effected to match what
individual households can affordat a given time. In this way, the characteristics of
neighbourhoods change over time. The underlying economic relationship in this
model are driven by an economic model. Economic models are discussed in a

subsequent sectionSection 3.2.5.

CA models caralso be used in simulating traffic systems. For example, Benjamét al.
(1996) analysed traffic flows along a highway. Defined on a simpMby N lattice grid,

this CA model illustrated how the presene of a road junction could improve traffic
flow. With each grid cell having a state of occupied or vacant, all movement was
governed by a set of basic rules; each vacant cell assumed the state of the cell on its
immediate left, and each occupied cell asmed the state of the cell on its immediate
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right (BENJAMIN, S. @t al., 1996). In addition, the