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Abstract

This Thesis presents a series of empirical studies that investigate the community
dimension to opportunity and achievement in Britain. It looks at the impacts of social
interactions at the neighbourhood level, both in terms of the direct effects on educational
attainments, and in terms of the impacts of implicit trade in community goods that takes
place via the housing market. The research provides new empirical insights into
neighbourhood effects in Britain using micro-econometric techniques and presents some
new applications of semi-parametric methods. The first empirical Chapter explores the
link between educational outcomes and neighbourhood of upbringing and finds evidence
of direct neighbourhood impacts on early and adult achievements. Next, in Chapter 3 we
use school performance data and postcode-matched spatial data to evaluate the
importance of area-based factors and specific school level inputs in primary school
production functions. Here we look for spatial clustering of primary school quality and
urban effects on performance as evidence of school or neighbourhood social interactions.
Chapter 4 investigates willingness to pay for the stock of neighbourhood human capital as
a means to evaluating an upper bound to the benefits of neighbourhood and the
community benefits of education. The next essay in Chapter 5 looks at a particular
component of the demand for good neighbourhoods — the demand for high-performing
primary schools — and shows that households are prepared to pay for technologies that
improve primary school performance. Finally, Chapter 6 turns away from explicitly
educational issues and explores the importance of crime and community disorder at the
neighbourhood level, again using a property value model. We show that it is visible
crimes signalling community disorder that matter the most, and that willingness to pay to

avoid high-crime areas far exceeds the direct cost of these crimes.
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1 Introduction

1.1 Overview and context

Spatial concentration of economic and social disadvantage draws our attention to
these problems at the individual level. Geography mediates the individual experience of
deprivation to the public consciousness. Our perceptions of relative wealth and
deprivation are what we see as we move between neighbourhoods in the city, as we move
from region to region, and from nation to nation. At international and broader sub-
national levels, these spatial inequalities arise partly through differences in natural
endowments — the ‘first nature’ geography of terrain and natural resources — and partly
through historical processes of accumulation that lead to spatial diversity in the skills and
characteristics of populations as they migrate in search of economic opportunities. But at
the intra-regional and intra-urban levels, many of the patterns we observe arise through
the sorting of similar individuals into spatial clusters, partly because of shared desires,
needs and information, but — probably more importantly — because they are constrained in
their housing choices by their incomes and other resources. Differences in individual
conditions that would be lost to the observer in a random assignment of individuals across
space become vivid through this type of spatial segregation.

This spatial manifestation of inequality has become a key policy concern in Britain.
Over £2800 billion was assigned to DETR' controlled ‘area-based initaitives’ for 2000-

2002, including nearly £1700 million from the Single Regeneration budget targeted at

' The Department of Environment Transport and the Regions, subsequently the Department of
Transport Local Government and the Regions, and subsequently the Office of the Deputy Prime
Minister and the Department of Transport.
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deprived areas (Hughes (2000)). On top of this, other Government departments have their
own high-profile, area-focussed policies. In education, the Excellence in Cities
programme tackles spatial inequalities in school performance, with a budget of £120
million to £300 milion per year between 1999 and 2004 (Department for Education and
Employment (2001)). The Crime Reduction Programme is to receive some £200 milllion
over three years to tackle crime in high-crime areas, and a £96 million Phoenix fund
operates to encourage local enterprise in deprived areas (Social Exclusion Unit (2001)
p.9). But area-targeted policies are a blunt tool for dealing with individual disadvantages.
They are predicated on the idea that there are specific gains or economies of scale from
tackling these issues at the spatial-group level. Implicitly, these policy initiatives assume
that area status is a public good, and that tackling disadvantage at the area level offers
benefits to everyone — the residents, regardless of their personal circumstances,
prospective residents, local employers and the rest of the economy.

A proposition underlying this thesis is that this type of spatial segregation is not
Jjust an outcome arising from spatial disparities in employment, housing quality, amenities
and public services. It has external effects. The reason people care about the community
in which they live is because social interactions with neighbours generates spillovers
from group behaviour to individual well-being. These are classic non-pecuniary
externalities of the type introduced in any text on public microeconomics, and have some
of the characteristics of local public goods (e.g. Atkinson and Stiglitz (1980), p. 7 and
Chapter 17). These social interaction-based externalities provide the link between spatial
inequality as an outcome, and as a determinant of individual inequality. Importantly for
some of the methods used in this thesis, individuals express their preferences over the
characteristics of their neighbours through their housing choices.

If we consider inequality expressed as inequalities in welfare (utility, happiness or
well-being), then the link from community to individual outcomes could be direct. There

is, perhaps, a personal utility cost to living amongst unhappy neighbours. We can also

-14 -



think in terms of a penalty for deviation from group behaviour, so that there is always an
incentive to conform to the neighbourhood norm (Brock and Durlauf (2001)). But we also
need to consider impacts from the status of a neighbourhood — average education, skills,
incomes, employment, crime or whatever — to the productive or social capabilities of an
individual. In particular we will be thinking about the effects of neighbourhoods on the
acquisition of human capital in children, and the effects this has on the residential choices
of parents.

Economics is a social science, and all of the processes we study are the product of
social interactions at various levels of abstraction (Manski (2000)). Markets work by
social interaction, whether this is at the level of the street market trader, or the brokers of
financial derivatives. But the kind of social interactions we should have in mind here are
the interactions that generate spillovers, or externalities in the economic sense. These
interactions between individuals crystallise as intangible commodities that are not bought
and sold explicitly in conventional markets. These commodities are not readily visible
and are hard to quantify. But a defining characteristic is that they are, to some extent,
geographically localised. This is corollary of their basis in social interactions, which are
fundamentally spatial in character. For sure, in this age of high speed
telecommunications, the net of social interactions is spread wider. Any yet there are deep
issues around the codifiability of knowledge and experience that mean that much of what
we share with others is shared within geographically localised spaces (see Leamer and
Storper (2001) for discussion in relation to production technologies). It is on this basis
that we look for evidence of social interactions and their value to individuals and society
through neighbourhood effects.

These considerations are not new. Theoretical analyses of the how preferences over
local public goods and community characteristics impact on spatial segregation date back
to Tiebout (1956) and Schelling (1969), Schelling (1971), with more recent examples in

Benabou (1996), Durlauf (1996), Epple and Platt (1998) and Fernandez and Rogerson
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(1996). Others have analysed the impacts of segregation and social interactions on the
individual (Coleman (1988), Becker (1996)) and on intergenerational mobility and
individual inequality (Loury (1977), Borjas (1992), Kremer (1997)). A vast, largely US-
focussed literature tries to measure these effects, with varying degrees of success (see
Chapter 2 for references). The main aim and contribution of this Thesis is to provide
empirical estimates of some these effects in the British case, to find improved tools for

measurement that are appropriate to the British setting and data.

1.2 Thesis structure

The focus of this thesis is on processes that link individual characteristics and
neighbourhood composition. These processes fall into two categories. The first is about
the impact of neighbourhood on outcomes of individuals who live or grow up there — here
we consider educational attainments in particular. The second is about the way in which
neighbourhood characteristics determine the composition of the community through
sorting processes. These are, obviously, interrelated. An aspect of community
composition that is valued for its contributions to life outcomes will partly determine the
equilibrium spatial distribution of community characteristics, assuming heterogeneous
preferences and incomes.

Starting with the first category, Chapters 2 and 3, explore the impact of
neighbourhood composition on educational attainments of local residents, each Chapter
considering two aspects of this process. Chapter 2 looks at the impact of neighbourhoods
on individual attainments by adulthood and focuses on identifying the impact of
community education levels, over and above family influences. Chapter 3 deals with local
effects on the attainments of younger pupils at primary school level in England, and
investigates the contributions of schools and local conditions to school performance.

Turning to the second category, Chapters 4, 5 and 6 look for evidence of

preferences over neighbourhood attributes, as revealed through property prices. These
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chapters use the hedonic-price framework (Rosen (1974)) to elicit marginal willingness to
pay for neighbourhood characteristics. The innovation here is to develop an estimation
strategy based on deviations of prices and characteristics from smooth three-dimensional
surfaces that describe the more general trends in these variables over geographical space.
We apply semi-parametric techniques to estimation of the models. The technique gets rid
of a substantial amount of nuisance variation attributable to distance-to amenity type
factors. This reduces the potential for biases induced by unobserved general
neighbourhood effects.

If we think about popular conceptions of ‘good’ and ‘bad’ neighbourhoods in
Britain we probably think of three key things — education, crime, social housing. The
research here is motivated by these considerations. We start in Chapter 4 with a broad-
brush sketch of how houscholds value community composition — specifically its
educational status. We characterise this by the proportion of highly qualified residents.
We treat neighbourhood education levels as an index of neighbourhood status or
deprivation, and use our estimates to infer the value households attach to life in educated
communities. Whereas Chapter 1 asked to what extent neighbourhood educational status
influenced residents outcomes, Chapter 4 asks how much households are prepared to pay
for these and other benefits of educated communities. In subsequent Chapters we look in
more detail at specific neighbourhood attributes.

So, Chapter 4 looks at the value of communities as ranked by their educational
status. We treat the proportion of educated neighbours as a measure of community human
capital, and as a barometer of community ‘quality’. To be more accurate, we look at the
discount on owner-occupier properties in neighbourhoods with high proportions in social
housing — essentially an exogenous, historically determine policy driven variable — and
translated this into a value attached to educated communities. This analysis is predicated
on an assumption that the proportion in social housing is a key predictor of community

status in Britain, within broader geographical areas. It is easy to show that this is not
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general neighbourhood effects, to the analysis of two vital dimensions to community
quality — schools and crime. School quality receives a lot of attention in the policy and
media domains, and in Chapter 5 we look at how this affects house prices. This Chapter is
one of the first to extend the US work on hedonic pricing of school quality to England,
and is unique in showing the importance of local primary schooling in household
preferences. Whereas Chapter 2 examines the impact of neighbourhoods on primary
schools, Chapter 5 examines the impact of primary schools on the neighbourhood’.
Chapter 6 moves away from directly education-related issues and looks at how aversion
to neighbourhood crime and disorder affects house prices, and the implied costs of crime
in the London metropolitan area. Again, this is the first piece of evidence for Britain on

this crucial policy-relevant question.

1.3 The Chapters outlined

1.3.1 Neighbourhood Effects on Educational Achievements

Area-targeted regeneration policy implicitly assumes that neighbourhoods make a
difference to the prospects and achievements of individuals, especially children.
Surprisingly, the evidence for this in the British context is sparse. To address this, we
estimate the impact of a child’s neighbourhood on his or her final educational attainments
using data on British children who were teenagers during the 1970s. The paper is the first
to look at the implications of neighbourhood influences for social mobility between
generations in Britain. The focus is, however, quite specific: we ask whether the
characteristics of a residential neighbourhood community for teenagers influence the final

level of qualification they obtain. The emphasis is also on measurement of the size of

* In the Conclusion in Chapter 7 we will draw together these two strands.
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these effects, and on separating out the causal effect of neighbourhoods, rather than
seeking firm explanations.

A novel feature of this study is that we consider the impact on social tenants of
living in neighbourhoods with different characteristics. Differences between social
tenants in their neighbourhood quality — residents incomes, education or wealth for
example — are less related to their own incomes and resources than are differences
between property owners’ or private tenants’ neighbourhoods. This is because social
tenants’ choices of residential location amongst council homes are less determined by
their ability to pay for housing than are the choices of home-buyers and private renters.
One view is that relationship we observe between childhood neighbourhood and adult
attainments is purely attributable to parental resources, and the fact that more-educated,
wealthier families live in more educated, wealthier neighbourhoods. If this were true, we
would not expect to find a link between neighbourhood education levels and the eventual

qualifications of social tenant children.

1.3.2 The Neighbourhood Dimension to Primary School Performance

Primary schooling can play a pivotal role in influencing an individual’s ultimate
educational attainments, skills and life chances. This is clear from existing academic
research on the impact of early attainments on later success. It is also evident in parents’
willingness to pay for quality in primary schooling, either through prep and pre-prep
private schools or through house prices close to good state primaries. But primary
schools, particularly in the urban environment, are closely linked to quite small
neighbourhood communities. This means that they could have a strong role in mediating
community inequalities to inequalities in individual educational attainments and life
success. Local interactions between pupils and schools might also be important

determinants of school success. Here we investigate some of these geographical aspects
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of school performance, using data on most primary schools in England from 1996 to
1999.

Firstly, we ask whether good primary schools are clustered together
geographically? If so, is this just due to similarity of pupil intake or teaching resources.
Or is it due to more subtle social interactions within neighbourhoods. The kinds of
interactions we have in mind here include role-model influences on children’s behaviour
and achievements, peer-group influences, and sharing of ideas and technologies between
schools. Next we ask to what extent neighbourhood quality influences primary school
performance measures, and what neighbourhood characteristics matter? Surprisingly
there is little existing systematic evidence on this. Given our attention to sorting and
selection issues, it is clear we must take some trouble to show that this relationship is not
due to better-off parents choosing to live near better schools. Finally we look at whether
more school resources overcome neighbourhood disadvantage? We tackle this problem
by examining whether additional key resources — more teachers per pupil and higher

Local Education Authority expenditures — affect school performance scores.

1.3.3 Paying for Neighbourhood Human Capital

Here we ask whether home-buyers pay more for property in ‘educationally-rich’
neighbourhoods than they do for a similar property in poorer, low-education
neighbourhoods. We might expect this to be the case, perhaps because of lower crime
rates and a better-maintained physical environment. Following on from Chapter 4, we
argue that education in the community matters because of the influence this has on
children’s acquisition of education and life-skills. These effects include direct effects
from adults to children through expectations, role models and skill transfers, alongside
peer group effects that operate through interactions between children in the street and at
school. The empirical work measures the property price premium attracted by higher-

education communities. Our approach is to estimate how property prices change from one
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neighbourhood to the next as residents educational status changes. Following the
literature on hedonic prices in property markets, we take this to measure the value, in
monetary terms, that a household places on improvements in the community. Assuming
that it is education specifically that matters, then we can infer households’ valuation of
educational improvements in general. This leads us to a rough estimate of the local
community benefits of improvements in education, expressed in monetary terms.

We address a number of important methodological issues that are relevant to
amenity valuation in many applications. The first innovation is to develop a semi-
parametric methodology for estimation of the implicit prices of local amenities, when the
data contains limited information on neighbourhood and property characteristics. Our use
of spatially accurate, non-parametrically estimated neighbourhood property price effects
allows us to strip down the number of explanatory variables in the hedonic price function
and work on variation within small geographical areas that are relatively homogenous.
Combining this with an Instrumental Variables approach allows us to deal with the
endogeneity of community characteristics in a property price equation, as implied by

residential sorting processes.

1.3.4 Valuing Primary Schools

Parents of young children in England are clamouring to get their kids into good
state primary schools. But high demand for good schools, coupled with policy that rations
admissions to local residents, means that parents who move close to good schools must
pay through higher house prices. And how much must they pay? This is the question we
answer in this Chapter. Government policy has, at least in principle, made parental
preference the key factor in primary school admissions. In practice, demand for places in
schools that perform well outstrips the number of places available. Constraints on class
sizes mean that it is no longer possible to increases school size to accommodate excess

demand. As a result, places must be rationed on the basis of other criteria — most
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importantly residential proximity. One of the few ways parents can increase the chances
of admission to school of their choice is to move as close as possible to it. Indeed, we
know of lots of anecdotal evidence to suggest that parents are prepared to move to try to
secure admission to a good school, and that they pay a high premium for this privilege.
Although widely recognised and researched in the US academic arena, this issue
has received much less attention in Britain, despite the popular interest. This research fills
this gap. We measure the price premium attracted by neighbourhoods with observably
better schools. The empirical approach is similar to Chapter 4. We estimate how property
prices change from one neighbourhood to the next, and over time, as primary school

performance changes.

1.3.5 The Costs of Urban Property Crime

Whilst earlier Chapters focus on the production of education in the local
community, the last empirical chapter looks at crime and social disorder. We turn the
empirical tools of Chapters 4 and 5 to measure the impact of neighbourhood crimes on
property prices for a large metropolitan area — London. Again we deal carefully with
issues to do with endogeneity issues and omitted neighbourhood amenities. The Chapter
reflects on the extent to which we measure the direct costs of crime to the individual, or

more intangible dis-benefits of community disorder

1.4 Data sources

There is nothing new in the idea of a role for geographical location in the
determination of educational outcomes, or in the idea that educated communities are
desirable commodities. But analysis of these issues in Britain — except through small-
scale case studies — has been hampered by the lack of useful data. A principle
contribution of this thesis is to undertake an empirical analysis of these relationships in

Britain using large-scale datasets, which up until a few years ago would have been
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infeasible. Confidentiality issues mean that individual or household level information
with identifiers of residential location are rarely available. On exception is the National
Child Development Survey, which tracks at intervals up to the present, a cohort of
children born in 1958. This data set has residential address Postcodes and matched
Census data available for 1974s and 1981, allowing us to track the impacts of
neighbourhood in a child’s teenage neighbourhood on their adult outcomes. This is what
we do in Chapter 1. The NCDS offers the benefits of a rich individual and family data,
plus a life-cycle perspective. But we need to trust that there has been no fundamental
change in individual responses to neighbourhood conditions since the 1970s if the results
are to have contemporary policy relevance. Subsequent chapters find other ways to
investigate neighbourhood impacts using more recent data.

Up until the 1990s, the decennial Census provided the only information on local
conditions in Britain, and despite being a rich data source, provides no information on
local incomes, property prices or educational attainments of young residents. Since the
mid-1990s, new data sources have become available which allow us to say something
more interesting about the processes at work at the neighbourhood level. School
performance ‘league tables’ published by the DfES allow mapping of school performance
to geographical locations for the whole of England. The availability of information on
Postcoded property transactions from the Land Registry means we can now track the
geographical distribution of property prices at a locally disaggregated level. Since 1996,
the marketing company CACI has produced a commercial dataset of local incomes based
on their own surveys and Census information. It is these data sets, coupled with the

Census, that form the backbone of the empirical analysis in this Thesis.
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2 Neighbourhood Effects on
Educational Achievement

2.1 Introduction

Does neighbourhood quality affect a child’s ultimate educational attainment? This
is the central question addressed in this Chapter. Specifically, we consider whether or not
the educational composition of the resident population in a neighbourhood makes a
difference to the academic achievements of children who grow up there. We will focus on
identifying this effect. For sociologists and psychologists, accepfance of the effect of
neighbourhoods on behaviour, development and action follows naturally from social and
psychological theory. The relevant empirical questions are more along the lines of “how
big are the effects” and “through what channels are they mediated”. Economists, on the
other hand, tend to be sceptical about the very existence of neighbourhood effects on
attainments. We are more inclined to attribute apparent associations between
neighbourhood and individual outcomes to family-based inputs and geographical sorting
of like families, or to local school quality and funding. This study carefully compares the
results of various econometric approaches to uncover evidence that neighbourhood does
indeed matter, albeit in a relatively small way once we account for family and individual
differences, school quality differences, and parental selection of residential
neighbourhood.

The main results are based on data from the National Child Development Study
(NCDS). This data set is unique amongst large British samples in observing individual
educational outcomes, providing a rich description of family and school background, and
identifying childhood neighbourhood residence to the neighbourhood level. From this, we

can match data on neighbourhood characteristics from the 1971 and 1981 Census to the

-25.-



cohort’s residential addresses in childhood and early adulthood. The original NCDS birth
cohort dates from 1958, so any results based on the experience of these children in the
1960s and 1970s have something of a historical flavour. A newer cohort survey, the 1970
British Cohort Study (BCS), has neither neighbourhood identifiers nor address Postcodes,
so is less useful for our purposes. However, we can compare broader area effects and
changes in overall intergenerational educational mobility between the NCDS and BCS.

Measurement of neighbourhood effects on individual outcomes is plagued by well-
known empirical problems. The most serious issue arises from the sorting of families by
resources into areas of differing residential quality, and the potential for like-minded
parents to select neighbourhoods and schools on the basis of their anticipated effects on
child outcomes. These factors mean that similar families tend to be spatially clustered.
Separating contextual neighbourhood influences from the direct effect of family inputs is
difficult. Saturating an empirical regression model with parental characteristics is a
doomed strategy, since the precise operational neighbourhood group is rarely defined or
known, and the relevant neighbourhood characteristic is measured with error. Parental
characteristics can be good proxies for neighbourhood characteristics and tend to swamp
background variation in measured neighbourhood attributes. Estimates obtained this way
will most likely be small or imprecisely measured, since selection by parents on
neighbourhood characteristics means that there may be little useful variation in
neighbourhood quality, conditional on parental characteristics.

In practice, no single, non-experimental method can provide consistent estimates of
the influence of a neighbourhood on a randomly assigned individual. The approach taken
in this Chapter is to compare results from a number of empirical strategies. Firstly it
explores the impact of adding and removing key factors in a traditional human capital
production function with neighbourhood inputs. Secondly, we test for the presence of
school selection bias in the estimates by using local variation in property characteristics to

predict neighbourhood quality. This strategy assumes that property characteristics will be
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unaffected if motivated parents or children converge on good quality schools. Thirdly, we
treat social tenants as randomly assigned to neighbourhoods, relative to the selection
processes that bias estimates of neighbourhood effects, and estimate the magnitude of
effects on children in this group.

Few empirical studies attempt to separate out community influences on individual
outcomes from school-based influences and most blur the distinction between peer group
effects in the class-room and role model effects from adults. This study shows that the
educational status of the community — as measured by the proportion of highly qualified
adults — is the strongest available neighbourhood-level predictor of individual educational
attainment, from amongst a selection of Census variables of the type commonly used to
measure neighbourhood deprivation. Moreover, this educational status variable has an
impact on individual attainments over-and-above its potential peer-group-related effects
on local school performance. The existence of these non-schooling-related effects, and
the impact of owner-occupier characteristics on social tenants, is suggestive of role-model
effects operating through the formation of expectations based on observation of the local
community.

The structure of the Chapter is as follows: Section 2.2 briefly reviews the existing
literature, to set the work in context. Section 2.3 describes the estimation strategy in some
detail. It starts with a simple linear human capital production function model, and uses
this to develop various empirical strategies for identifying a structural neighbourhood
effect on attainment. Section 2.4 describes the data set, sample and variables. Section 2.5
presents and discusses the empirical results on attainment of adult qualifications, and
abilities and aspirations at compulsory school leaving age. Section 2.6 provides an
overview of the implications of area-related effects for intergenerational educational

mobility and inequality. Concluding remarks appear in Section 2.7.
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2.2 Literature and conteXt

Although there are earlier examples (e.g. Datcher (1982)), much of the recent
interest in the effect of neighbourhoods on individual’s educational and labour market
outcomes stems from the work of Wilson (1987). Wilson argued that the increased
concentration of poverty and worklessness in inner-city districts in the US has had an
adverse effect on the behaviour and development of residents in these neighbourhoods.
Wilson sees work, and the expectation of work, as central to a community’s discipline,
organisation and social cohesion. This idea of breakdown in organisation and social
relations is often cast in terms of social capital (Coleman (1988); Coleman (1994)). Social
capital extends the ideas of human capital to investments and changes in the systems of
relationships in a community that facilitate individual action. In other strands of the
literature, neighbourhood influences are explained in terms of Bronfenbrenner’s
ecological models of child déve]opment, in which neighbourhood provides one of
numerous contexts for individual development (Bronfenbrenner (1979)). Other
approaches, such as that of Sampson and Byron Groves (1989), refer to Shaw and
Mackay’s social disorganisation theory (Shaw and Mackay (1942)) in which low
economic status, ethnic heterogeneity and residential mobility in the community lead to
breakdown in social organisation and consequent crime and delinquency. Although much
of the empirical research recognises and refers to these theories, the actual approach is
usually ad-hoc, and seeks to find influences from various aspects of neighbourhood
socioeconomic status on individual outcomes.

This empirical work, and the theoretical discussion of the mechanisms through
which these effects are mediated, has been concentrated in the quantitative sociological
literature. The range of outcomes analysed is wide: school drop outs, educational
attainments, teenage pregnancies, drug and alcohol use, crime victimisation and offences,

IQ in infancy, child maltreatment, infant mortality. Researchers’ choice of operational
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neighbourhood or community characteristics shows similar variety: neighbourhood
income and poverty, composite socioeconomic status, occupational status, female-headed
families, welfare receipt, joblessness, race, social housing, neighbourhood deprivation
indices. This extensive literature is summarised in Gephart (1997) and Jencks and Mayer
(1990). The majority of the studies use quite small samples on specially selected groups.
Most do not focus on identification issues, beyond controlling for an ad-hoc set of
parental characteristics.

Directly related to the current work, and using UK data, is the study by Garner and
Raudenbush (1991). This uses data on 2500 young people leaving school from 1984-1986
in one Local Education Authority in Scotland, matched to 1981 Census data.
Neighbourhood quality is measured by a deprivation score derived from 12 Census
characteristics at Enumeration District level. The authors’ estimates show that a 10" to
90™ percentile change in neighbourhood deprivation relates to a change in attainments
equivalent to around two O-level passes. The strength of their data is that the models can
include school dummies to control for secondary school effects, plus primary school age
test scores, alongside basic indicators of parental background. The disadvantage is that it
focuses on one area and is not easily generalised.

Also focussing on educational outcomes, Kremer (1997) estimates that an
additional year of mean Census tract education in the US increases individual education
by around 0.14 years, but concludes that changes in residential segregation have little
impact on inequality and intergenerational mobility. Casting neighbourhood effects in
terms of ethnic group effects, Borjas (1992, 1995) finds an impact from mean ethnic
group education levels on education years. Jensen and Seltzer (2000) use a small sample
of Australian pupils from 1996 and find influences from neighbourhood income,
unemployment or educational attainment on intentions to continue in education. Drawing
a distinction between immediate and broader neighbourhood impacts, Overmann (2002)

finds that the proportion in the community with vocational qualifications in the wider
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neighbourhood increases drop out rates in a sub-sample of the Australian Youth Survey.
Community vocational qualifications have a stronger impact than neighbourhood
educational qualifications or incomes, but their impact is reversed in smaller micro-
neighbourhoods. Duncan (1994) finds significant effects from neighbourhood incomes on
white males and more affluent groups, but no effects on disadvantaged groups, similar to
Datcher (1982), who finds significant income effects on years of education for whites
only. A more extensive body of literature describes the effects of environment on
children’s behaviours and early attainments, for example Brooks-Gunn, et al. (1993),
Chase-Lansdale, et al. (1997), and, for the UK, McCulloch and Joshi (2000).

None of these studies really attempts to assess the effect that spatial clustering of
unobserved family or individual attributes has on measured neighbourhood effects. One
way round the problem, given appropriate data is to estimate within-family models
(Plotnick and Hoffman (1996), Aaronson (1998)). This approach removes unobservable,
constant family effects by comparing siblings who grew up in different neighbourhoods.
The first study finds no neighbourhood effects on incomes or post-secondary
qualifications in the US, once allowance is made for family effects, but the authors do not
look for impacts from neighbourhood educational composition. By contrast, Aaronson
finds small but significant negative impacts from neighbourhood dropout rates on the
probability of graduating from high school, both comparing across families and
comparing siblings within families.

Technical discussion of the identification of neighbourhood effects is largely
confined to the economics literature. Manski (1993) shows that endogenous
neighbourhood effects, where the outcome of individuals is dependent on the average
outcome in a local reference group, are not, in general, separately identifiable from
dependence on unobserved on group characteristics. By contrast, Brock and Durlauf
(2001) show that this type of social interaction effect is identified in a binary choice

framework. This is because the mean group behaviour is a non-linear function of
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individual and neighbourhood characteristics, so predicted group behaviour and
individual characteristics are not linearly dependent in a probabilistic choice regression
model. Nesheim (2002) also discusses parametric identification of neighbourhood effects
in a model in which the empirical relationship between educational outcomes and local
mean neighbourhood schooling attainments is determined by schooling as an input into
human capital production, and by parental selection of residential neighbourhood. His
approach requires estimation of parents’ demand for schooling in a non-linear hedonic
price function, and uses the non-linearities in this locational choice equation to provide
instruments for neighbourhood quality. The approach adopted in our study is based on
similar intuitions, but employs parental demand for property characteristics to predict
variation in neighbourhood mean education levels which is exogenous to characteristics
of residents in social housing.

Another strand in the literature looks to quasi-experimental evidence on the effect
of neighbourhoods, using random re-assignments of families to new neighbourhoods.
Evidence from Chicago’s Gatreaux Assisted Housing programme indicates that moves
from the city to the suburbs reduces drop out rates and improves college enrolment
(Rosenbaum, et al. (1988); Rosenbaum (1991)). Using data on the Moving to Opportunity
programme in Boston, Katz, et al. (2001) find short run treatment-on-the-treated effects
on behaviour, health and well-being. Although the experimental approach is not subject
to the same sources of bias as regression based estimates, it is not easy to identify causal

factors or to generalise the results.
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2.3 Models and empirical identification strategies

2.3.1 A simple model
This section develops a minimal linear specification for estimation of
neighbourhood or community effects on education. Standard economic models of human

capital development focus on child-level production functions of the type:
ne =h(n? 1", 2,y 5) 1)
where hP represents parent’s own human capital, A" =E[h” | j] measures

neighbourhood or community inputs from the adult human capital stock in area j, z

represents school-based inputs, ¥ represents individual innate abilities, ¢ represents time

or effort spent in direct parental involvement, and f is a vector parameterising the partial

derivatives. A child’s school quality depends on the catchment area community inputs

h" , possibly on parent’s own financial inputs s (most importantly if the parents decide
to send their child to a school in the private sector), and on other factors like aggregate

school expenditures and teaching quality inputs x.

z= z(h” s s S; y) (2-2)

Assume that parents first make a choice of locality of residence — say a County or
city, and its corresponding local education authority — according to labour market
opportunities, returns to skills in the local labour market and other exogenous factors.
They then decide in which neighbourhood to live according to physical property
characteristics and local amenities, the quality of local schools and the educational status

of neighbouring adults. Since admission to schools in the state sector is generally based

on residential location, parents can only choose A" and u simultaneously with choices

over housing and other local amenities. Parents observe all these inputs, but can only vary

the inputs to z, other than own expenditure, by changing their spatial location. Imagine
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that the basis of parental choice of residential location is a family-level utility function

with local consumption goods ¢ , human capital attainments of the average child A€,

non-spatially related numeraire consumption good cand family-specific preference

parameters 6 :

U=U(hc,q,c;9) (2-3)

or, substituting the observable inputs into human capital and schooling:

V(h” , 1, 8,1,9,¢;,0, B, y,t//) 24
Neighbourhoods are repositories of three community goods: housing and

environmental services ¢, community educational capital A" and local school

performance z. A location is completely described by (h" ,Z, q) and hence by (h" , /,z,q)

~ if the parameters of the school production function are identical within localities.

Neighbourhood property prices are described by a hedonic price function:
P=P{", 4,q) (2-5)

where the implicit prices F,, P,, and F, are constant across neighbourhoods (within

localities). The budget constraint faced by parents with k children, in the decision on

residential location and human capital investments is:
w=c+P(h",,u,q)+ks+wk1 (2-6)
where w is the permanent income stream from lifetime income, or those components of

income that are available to finance or guarantee loans for purchase of property or long
term expenditures on a child’s education. Expenditures ¢, P(h” , ,u,q), s are permanent

streams of lifetime expenditures, and ¢ is the proportion of life spent attending to a

child’s education. Maximisation of (2-4) subject to (2-6) gives the optimal choices of the

arguments of the utility function in terms of permanent income (and hence A?), the

implicit prices, family size and demand parameters:
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x:x(h” P, k;(Dx) (2-7)

s4 x

A family chooses a residential location which jointly satisfies their demands for
h", u,q . The distribution of the demand function parameters (@, ) across families will

depend on the distribution of parental preferences (8), and their knowledge and

expectations of the parameters of their children’s human capital production function ( £ )
and school production function (¥ ). Families with a stronger preference for their child’s

education, or for whom neighbourhood status is more productive (either directly or
through school peer groups) will choose higher educational status neighbourhoods4.
Parental demands for location-based characteristics drive the sorting of individuals
into neighbourhoods by income and preferences. Clearly, neighbourhoods that have
concentrations of high quality housing stock, or have good local schools will be
populated by high wealth, high human capital households, assuming these are normal
goods and that capital markets are imperfect. Exogenous variation in characteristics of the
neighbourhood which are normal goods generates sorting along educational lines, even if

there are no benefits from living in a high education neighbourhood. Parents with high
demands 4", u, and g will populate neighbourhoods with high stocks of these factors,

leading to high correlation between the preferences, incomes and education of
neighbours.

Using a linearised empirical representation of a simple Cobb-Douglas production
function, we have:

Inhf = B, Inh" + B, Inz; + By Inh? + B, Int; + Bs Iny; +x, Bg +&; (2-8)

* An alternative interpretation in a dynamic setting is that the distribution of parameters reflects
differences in the discount rate applied by parents to future dynastic earnings or children’s human
capital in the utility function.
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where x; is a vector of other locational characteristics. Even if we agreed that this was
complete specification, consistent estimation of f; in the human capital production

function is hindered by the lack of precise empirical counterparts to its inputs and because
all the inputs are subject to parental choice. Most efforts at estimating a human capital
production function like (2-8) implicitly exploit substitution of the unobserved factors by

linear approximations to their demand functions, or otherwise assume that ad-hoc

inclusion of controls is sufficient to guarantee that Elg; | A/ ]= 0. Indeed, this is the first

empirical strategy used in this Chapter.

Note though, that our identification problem — where we want to know the impact
of the human capital stock of adults in the neighbourhood — is not quite as severe as in
Manski’s reflection problem (Manski (1993, (2000)). The reflection problem expresses
the difficulty in identifying the impact of group behaviour on individual behaviour, where
the individual is part of the group. In this case any unobserved components in (2-8)
would contribute directly to mean group human capital. In our case, we break the direct
link between individual unobserved components and group-mean behaviour by specifying

that the influential group and the individual are from separate cohorts.
2.3.2 Assumptions in alternative specifications

2.3.2.1 Community or area models

Gephart (1997) refers to versions of (2-8) without any individual or parental
controls as community models. A pure community model of educational attainment might
maintain that parental inputs have no effects which are independent of the community. A
communitarian social philosophy would support this kind of model, where existing
community values provide “authoritative horizons” which fix the goals that individuals
pursue, and communities define individual identity (Kymlicka (1990)). Sampson and

Byron Groves (1989), for example, discuss and test a community-level model based on
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