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ABSTRACT

Understanding Neighbourhood Effects:*
Selection Bias and Residential Mobility

The number of studies investigating neighbourhood effects has increased rapidly over the
last two decades. Although many of these studies claim to have found evidence for
neighbourhood effects, most ‘evidence’ is likely the result of reversed causality. The main
challenge in modelling neighbourhood effects is the (econometric) identification of causal
effects. The most severe problem is selection bias as a result of selective sorting into
neighbourhoods. This paper argues that in order to further our understanding of
neighbourhood effects we should explicitly incorporate neighbourhood sorting into our
models. Neighbourhood effect studies are in the situation where the processes behind one of
its key methodological problems (selection bias) are also critical to fully understand the
neighbourhood context itself. It is thus remarkable that residential mobility and
neighbourhood sorting has been almost completely ignored in the neighbourhood effects
literature.
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Introduction

The number of studies investigating neighbourhood effects has increased rapidly over
the last two decades. Although many of these studies claim to have found evidence
for neighbourhood effects, most “evidence’ is likely the result of reversed causality.
The main challenge in modelling neighbourhood effects is the (econometric)
identification of causal effects. The most severe problem is selection bias as a result
of selective sorting into neighbourhoods (Jencks & Mayer, 1990; Tienda, 1991;
Duncan et al., 1997; Galster, 2008; Bergstrom, forthcoming). Selection bias occurs
when the selection mechanism into neighbourhoods is not independent from the
outcome studied. For example, unemployed people are more likely to move into
deprived neighbourhoods than employed people. If this selection mechanism is not
adequately controlled for in modelling the effect of living in a deprived
neighbourhood on unemployment, a correlation between unemployment and
neighbourhood deprivation might be mistaken for a neighbourhood effect.

The selection bias problem is well-known and many recent studies on
neighbourhood effects attempt to correct for it in one way or another, often using
econometric modelling techniques. This paper argues that selection bias in
neighbourhood effects research is more than a statistical error and that understanding
selection into and out of neighbourhoods is at the heart of understanding
neighbourhood effects. Neighbourhood selection is the result of residential mobility
choices made by households within a restricted choice set (van Ham & Feijten, 2008;
Feijten & van Ham, 2009; van Ham & Clark, 2009). These residential choices sort
households with different characteristics into different (types of) neighbourhoods,
producing and affecting patterns of residential segregation. The sorting process can
either reproduce or alter neighbourhood characteristics over time. Especially
neighbourhoods with high levels of population turnover may experience high levels of
change within relatively short time frames.

If we are to understand mechanisms behind neighbourhood effects, more
knowledge is needed about residential mobility and the selective sorting into and out
of neighbourhoods (see also Bergstrom, forthcoming). Residential mobility should be
an integral part of the conceptual framework which we use to understand
neighbourhood effects. This paper will empirically and conceptually illustrate the
connections between the problem of selection bias and selective mobility patterns and
processes. We will argue that a better understanding of mobility and neighbourhood
sorting is key in understanding neighbourhood effects and that processes of selective
mobility should be incorporated into models of neighbourhood effects. The remainder
of this paper is organised as follows. First, we will illustrate the importance of
selective mobility using data for three neighbourhoods in Stockholm, Sweden.
Second, we will discuss theories of residential mobility and the results of existing
empirical studies. Third, we present an approach to incorporate residential mobility in
models of neighbourhood effects. The final section offers a conclusion and
discussion.

An empirical illustration of selective mobility patterns
There are several ways in which patterns of residential mobility can be described as

‘selective’. One is that some groups are more mobile than others. Especially young
adults tend to be very mobile. According to Andersson (2000), half of the moves the



average Swede makes during his or her life time (about ten) take place between the
ages of 18 and 34. Other features associated with mobility are household composition
(single households move relatively often) and housing tenure (renters move more
often than homeowners). In the context of understanding neighbourhood effects, we
are not so much interested in the differences between groups in mobility rates, but
more in mobility patterns and their causes: who moves to (or stays in) certain types of
neighbourhoods and why?

The sorting of people with different characteristics into and out of different
types of neighbourhoods is one of the main causes of residential segregation.
Selective mobility can cause the neighbourhood population composition to change
dramatically within a relatively short period of time. This has been illustrated by
studies of white flight in the US (see Ellen, 2000). Ethnic segregation is partly caused
by the “flight” of white people from neighbourhoods where the share of black
inhabitants has reached a critical point. The overrepresentation of whites among out-
movers makes the neighbourhood turn even more “black”, resulting in the continued
and accelerated out-mobility of white inhabitants. It is more common however, that
selective mobility patterns reproduce existing neighbourhood characteristics. For
example, neighbourhoods with high concentrations of immigrants often attract new
immigrants. This mechanism can partly be explained through residential preferences
(they want to live in these neighbourhoods because of, for example, ethnic specific
services), and partly through restrictions within the local housing markets (the ethnic
concentration neighbourhoods are relatively affordable and thus available for low-
income groups). The relative weight of these two explanations will differ between
(ethnic and socio-economic) groups and between housing markets.

This section of the paper provides some empirical examples of selective
mobility patterns and their relations to neighbourhood change or reproduction. We
present moving patterns and neighbourhood trends for the 1990 to 2008 period for
three neighbourhoods in Stockholm, Sweden. These neighbourhoods are by no means
representative for the city as a whole but they are chosen because of their different
characteristics and mobility patterns. The three neighbourhoods are Bjursatra, located
in the south of Stockholm and part of the relatively deprived larger area of Ragsved,;
Angbylunden, which is a villa neighbourhood known for its green spaces, is located in
the west of Stockholm and part of the larger area Bromma; and Rinkeby, one of
Sweden’s best-known deprived and ethnically segregated neighbourhoods located in
the North West of Stockholm. The data used for this study is derived from the
GeoSweden database, which is a longitudinal micro-database of the entire Swedish
population drawn from a number of different administrative registers. This data is
unique, as it consists of linked annual demographic, geographic and socio-economic
data for each individual living in Sweden, for the whole 1990 to 2008 period. With
the data it is possible to follow people over the full 18 year period and to study their
residential histories, including their neighbourhood histories.

Figures 1 and 2 show the share of foreign born people and the share of
employed people (aged 20-64) in the three neighbourhoods for the 18 year period, and
the averages across all neighbourhoods in Stockholm municipality. The data clearly
illustrates how some neighbourhoods can change dramatically over time. The data
shows that there are substantial differences in the share of foreign born inhabitants
among the three neighbourhoods, from 7 % in Angbylunden in 2008 to 61.7 % in
Rinkeby. Over the 18 year period, the share of foreign born inhabitants has increased
in the municipality as a whole and in two of the three neighbourhoods; Rinkeby and
Bjursatra. The increase in Rinkeby is fairly modest, 5.7 percentage points, while



Bjurséatra has witnessed a dramatic increase of foreign born people: over the 18 years,
the share of foreign born in the neighbourhood has more than doubled, from 20.1 % in
1990 to a level where almost half the population was born in another country. In
Angbylunden, the share of foreign born has actually declined over the period.

Figure 2 shows that employment levels have increased in Stockholm
municipality since 1994 (due to a change in the measurement of employment in 1993,
data for that year and earlier was left out the figure). Employment levels were
relatively low in the early 1990s because of the economic recession in Sweden.
However, while the municipal average signals a substantial increase in employment
levels, the trends in Bjursatra and Angbylunden are quite stable, albeit at different
levels. While Angbylunden had an employment rate of 86.3 % in 2008, the equivalent
for Bjursétra was 62.0%. Rinkeby is the only one of the three neighbourhoods that
experienced an increase in employment levels similar to the average, but the
neighbourhood remains at a level well below the municipal average. In 2008, the
employment level in Rinkeby was 45.3 % (Stockholm average 78.7 %). The ranking
of the three neighbourhoods remain the same over the 18 years: Angbylunden is the
neighbourhood with the highest employment levels and Rinkeby is the neighbourhood
with the lowest employment levels. In other words, employment patterns in these
three neighbourhoods are reproduced during the period. This is important in the
context of understanding neighbourhood effects: these neighbourhoods most likely
receive people with employment characteristics similar to those who are already
living there.

Figure 1. Share of foreign born residents, 1990-2008.
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Source: Author’s calculations using data from GeoSweden.

There are several mechanisms which can explain the patterns in the share of ethnic
minorities and employment levels in these three neighbourhoods. For example, the
share of ethnic minorities in a neighbourhood could change because of demographic
events (see Finney & Simpson, 2009) but also due to selective mobility of the
majority and minority population. Similarly, changes in the employment rates in a
neighbourhood could be explained by labour mobility (in and out of employment) of
neighbourhood residents, but also by selective mobility of employed and unemployed
residents into and out of neighbourhoods. If employment rates in a neighbourhood
stay relatively low over a longer period of time, such as is the case in Rinkeby, this



might be caused by in-mobility of people with similar employment characteristics as
the neighbourhood population.

Figure 2. Share of employed residents (aged 20-64), 1994-2008.
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Source: Author’s calculations using data from GeoSweden.

Table 1 shows population turnover rates for the three neighbourhoods, based on the
number of people leaving the neighbourhood. A move is defined as a change of
neighbourhood between two years, so within-neighbourhood mobility is not included
in the figures. Table 1 shows us that population turnover rates are fairly similar
(between 8 and 13%) in the three areas, despite their very different characteristics,
and turnover rates are very stable over time. Angbylunden, which was the villa
neighbourhood, has the lowest level of population turnover with 8% a year. All three
neighbourhoods experienced an increase in population over the 18 year period, which
suggests that the out-movers were replaced by in-movers. Differences in
characteristics between out-movers and in-movers, and natural change of the
neighbourhood population are responsible for changes in the population composition
of the neighbourhoods.

Table 1. Number of inhabitants and turnover rates, 1990 and 2007/2008.

Bjursitra Angbylunden Rinkeby
Number of Inhabitants
1990 9,022 4,505 13,222
2008 10,576 5,227 14,996
Turnover rate’
1990 0.13 0.08 0.13
2007 0.13 0.08 0.11

! The turnover rate is based on the number of out-movers from the neighbourhood.
2007 is the last year for which a turnover rate can be calculated.
Source: Author’s calculations using data from GeoSweden.

To better understand the changes in ethnic composition and employment levels
(Figures 1 and 2) we show the shares of foreign born and employed people among in-
and out-movers to the three neighbourhoods during the same time period (Figure 3
and 4). Figure 3 clearly shows how the share of foreign born among in-movers in both
Bjursatra and Rinkeby consistently exceeds the share of foreign born among out-



movers. This produces the increase of immigrants in the two areas as observed in
Figure 1. The stable ethnic composition of Angbylunden is explained by similar
shares of foreign born among in- and out-movers. We can also see that the most
immigrant-dense area (Rinkeby) attract the highest share of immigrant in-movers
while few move to Swedish majority neighbourhood of Angbylunden. The share of
immigrants moving to Bjursétra is constantly increasing during the period indicating a
positive relationship between the share of immigrant in-movers and the share of
foreign born in the neighbourhood.

Figure 3. Share of foreign born among in-movers and out-movers, 1991-2007.
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Source: Author’s calculations using data from GeoSweden.

Figure 4. Share employed (age 20-64) among in-movers and out-movers, 1994-2007.
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Source: Author’s calculations using data from GeoSweden.

Whereas Rinkeby and Bjursatra both had a positive “immigrant gap”, both
neighbourhoods experienced a negative employment gap; the share of employed
people is higher among those leaving the respective neighbourhoods than among
those moving to the neighbourhoods (Figure 4). Thus, the low levels of employment
in especially Rinkeby are reproduced through selective moving patterns. This is an
important observation as its shows that selective mobility is likely to explain (at least



part of) the correlation between individual level unemployment and neighbourhood
unemployment levels. There is also a very small employment gap between in-movers
and out-movers in Angbylunden, but going in the opposite direction. This is not
surprising given that moving to Angbylunden requires more financial resources than
moving to any of the other two areas.

Figures 3 and 4 clearly illustrate how the characteristics of in- and out-movers
can affect the neighbourhood population composition in terms of ethnic composition
and employment levels. Selective mobility can result in either reproduction of existing
characteristics, or in a change in characteristics over time. To further illustrate how
individuals with different characteristics sort into different neighbourhoods, the
characteristics of in-movers to each of the three neighbourhoods in 2008 are described
in Table 2.

Table 2. Characteristics of in-movers, 2008.

Bjursatra Angbylunden Rinkeby

Age

Mean age 30.4 27.6 28.1

Share children (0-18) 175 20.9 21.0

Share elderly (65+) 4.3 2.8 1.6
Sex

Share females 48.9 45.7 49.1
Family composition (20+)

Share singles 63.6 50.8 57.1

Share with children 244 35.0 27.2
Education (20+)

Share compulsory school (-9 yrs) 19.3 4.4 36.3

Share high school (10-12 yrs) 42.1 30.3 32.1

Share higher education (13+ yrs) 33.9 64.8 21.6
Employment level (20-64)

Share employed 66.9 80.1 45.3
Income (20-64)

Mean annual disposable income (*100 kr) 1,533 2,741 1,141

Mean annual work income (*100 kr) 1,471 2,527 839

Share social benefits (all ages) 19.2 1.5 36.0
Country of birth

Share Swedish born 495 89.1 23.0

Share Non-western 32.1 5.6 63.7

Source: Author’s calculations using data from GeoSweden.

The Table shows no large differences in terms of age and gender composition but in-
movers to Angbylunden have a substantially stronger socio-economic position than
in-movers to the other two neighbourhoods, and especially Rinkeby: they have higher
levels of education, higher levels of employment, higher incomes, and are less
dependent on social benefits. Thus, in accordance with many previous studies, the
results show that individuals with stronger socio-economic positions move to more
affluent neighbourhoods, while those with less resources move to more deprived
areas. These mobility patterns reproduce the neighbourhoods’ relative status and
patterns of urban socio-economic segregation over time. A similar conclusion can be
drawn for ethnic patterns, where nine out of ten in-movers to the Swedish majority



neighbourhood Angbylunden are Swedish born, while the respective figures for the
more immigrant-dense areas of Bjursétra and Rinkeby are 49.5 % and 23.0 %.

The above data analyses clearly show how mobility patterns are selective and
how this selectivity reproduces or changes neighbourhood characteristics. Selective
in-mobility of people into neighbourhoods is an issue that needs to be addressed in
studies of neighbourhood effects. If in a neighbourhood with relatively low
employment levels those who get a job leave the neighbourhood, and are replaced by
others without a job, it is not the neighbourhood which causes unemployment, but the
neighbourhood housing stock attracts unemployed people who cannot afford to live
elsewhere. If the share of employed people among in-movers is much lower than
among out-movers, this will seriously bias models of neighbourhood effects if not
adequately controlled for.

Selective mobility and the resulting residential patterns would cause serious
problems in neighbourhood effects studies if segregation was extreme, for example,
when all low income residents live in the most deprived neighbourhoods. In such a
case there would be no variation and therefore no control groups. Such extreme
segregation would make it impossible to assess the effect of living in certain types of
neighbourhoods. This is however rarely the case so at least in theory, selective
mobility should not be a problem if we can adequately measure the selection
mechanisms. Both the ethnicity and employment status, as used in the above
examples, of in- and out-movers are easily measureable. However, selective mobility
patterns become a problem if they are caused by unmeasured characteristics
(characteristics not available in the data used) that are correlated with the outcomes of
a neighbourhood effect study. Examples of such characteristics are soft skills,
initiative, risk taking behaviour, which can all be expected to be also related to the
probability to find and keep a job. To better understand how people decide whether to
move or not and where to move to we must look into theories and studies of
residential mobility.

Selective mobility and the selection problem

Understanding why people end up in certain types of neighbourhoods is complicated
by the fact that housing is a composite good (see van Ham, forthcoming). A dwelling
can be described by its various characteristics such as tenure, size, style, quality, and
(relative) location. One cannot buy a single aspect of a dwelling separately as
dwellings are bundles of characteristics, including the neighbourhood (van Ham,
forthcoming). The type of housing available in certain neighbourhoods, in terms of
tenure (rented or owner-occupied) and price is important in understanding how
households sort over neighbourhoods. Some neighbourhoods will never be considered
by some types of households because they are either beyond their financial means, or
because they do not offer the right types of dwellings. It is important to be critical of
the concept of choice here as most households choose their dwelling, and associated
neighbourhood, within a very constrained choice set (van Ham, forthcoming a, b). In
fact, some households have no choice at all, especially when they depend on housing
offered by social landlords, which is often concentrated in a limited number of
neighbourhoods within a city. Notwithstanding the above, it can be argued that self-
selection also plays a role in the choice of neighbourhoods. Households also choose
their neighbourhood based on the reputation of the place (Permentier et al., 2009), and



based on other personal preferences. So both structural factors (the housing market)
and individual preferences sort households into neighbourhoods.

Some of the factors which influence neighbourhood choice are easily
observable using standard surveys. Others are more difficult to measure and are often
not observed in the data (see earlier in this paper). In neighbourhood effects studies a
problem arises when these unobserved characteristics also influence the individual
outcome under study, which will lead to biased estimates. Several authors list
selection bias as one of the most urgent issues to solve in the field of neighbourhood
effects research (Jencks & Mayer, 1990; Tienda, 1991; Duncan et al., 1997; Galster,
2008; van Ham & Manley, 2010; Bergstrom, forthcoming). However, not everyone
agrees on the direction of selection bias. Jencks and Mayer (1990) and Tienda (1991)
argue that selection bias results in overestimated neighbourhood effects while Brooks-
Gun et al. (1997) suggest that the opposite could also occur. This would, for example,
be the case if those being the most negatively affected by a neighbourhood factor also
are the first ones to leave. The extent of selection bias is also unclear. Some authors
(e.g. Dawkins et al., 2005; Galster et al., 2007; Galster et al., 2008) find statistically
significant evidence of neighbourhood effects even after controlling for selection.
Others argue that their results indicate that selection explains all the correlation
between neighbourhood characteristics and individual outcomes: with other words,
what scholars believe to be a neighbourhood effect is nothing but a selection effect.
For example, Oreopoulos (2003) found a positive correlation between living in
wealthier areas or Toronto and income, employment and welfare participation, but
only for those living in private housing. He found no such evidence for those living in
social housing. He explained this by arguing that the housing allocation of those in
social housing is more or less random (housing officers allocate housing based on
need and waiting lists), while the choice of neighbourhood for those in private
housing is strongly related to their socio-economic status. Oreopoulos (2003)
concluded that he did not find evidence for causal neighbourhood effects. Van Ham
and Manley (2010) found similar results using longitudinal data for Scotland. They
only found correlations between neighbourhood characteristics and individual labour
market outcomes for homeowners, but not for social renters. The results by
Oreopoulos and van Ham and Manley do not show that neighbourhood effects do not
exist, but they clearly show that selection effects are a significant problem when
estimating neighbourhood effects.

The problem of selection effects is illustrated by Figure 5. A correlation
between neighbourhood characteristics and an individual level outcome can either be
the result of selective mobility, or of neighbourhood characteristics (see the chapter
by Galster, 2011 for an extensive list of mechanisms through which the
neighbourhood can affect individual level outcomes). To be able to draw the
conclusion that the neighbourhood has a real causal effect on individual level
outcomes, the selection effect has to be accounted for. Figure 5 also illustrates how
mobility decisions of individuals and groups result in selective mobility patterns (the
dashed arrows). Such mobility patterns do in turn affect the composition and
characteristics of neighbourhoods and potentially also the entire urban neighbourhood
hierarchy, as illustrated by our own empirical analysis earlier in this paper.

To understand why selection bias may occur, and to understand the possible
extent and direction of bias, we must look into the issue of neighbourhood sorting;
how and why do households sort themselves into different types of neighbourhoods.
Although there is a very large literature on residential mobility choices in terms of the
type and tenure of dwellings chosen, the literature studying neighbourhood choices is



relatively small. One reason is that the most common framework for studying
residential mobility treats housing choice as the result of interaction between
household needs, demands and preferences and the characteristics of dwellings.
Neighbourhood choice is in such a framework a by-product of the distribution of
available and attractive dwellings. A relatively recent set of studies are however
arguing that more attention must be directed to the role of the neighbourhood in the
residential choice process (Lee et al., 1994; Kearns & Parkes, 2003; Clark et al., 2006;
Clark & Ledwith, 2006; van Ham & Feijten, 2008; Feijten & van Ham, 2009; van
Ham & Clark, 2009). Two sets of (interrelated) literatures are of special relevance for
understanding neighbourhood choice; the literature focusing on how residential
mobility choices are made, and the literature focusing on understanding residential
segregation and how it is maintained by selective mobility patterns.

Figure 5. An illustration of the relationship between selective mobility and the
selection problem.
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Factors affecting neighbourhood choice
In their now classical study on residential mobility, Brown and Moore (1970) divide
the mobility decision into two separate choices: the decision to leave and the choice of
destination. Both of these decisions are undertaken within a set of needs, preferences,
and constraints. The choice of destination is often biased to certain areas. Brown and
Moore use the concept of awareness space to refer to those places of which the
household had knowledge of before the search process began. The search space, they
argue, is often found within this awareness space; “[t]he household will search only
those areas contained within its awareness space that satisfy the environmental and
locational criteria of its aspirations, i.e., its search space” (Brown & Moore, 1970,
p.9). In other words, some areas are excluded from the search space. This exclusion,
as well as the ultimate choice, is based on needs, preferences and constraints.
Households preferring an owner-occupied detached dwelling will only search areas
where such housing is available. Households which cannot afford to buy their own
house will only search in neighbourhoods where rental dwellings are available.
Furthermore, Brown’s and Moore’s argument claims that household will primarily
search in neighbourhoods that are familiar to them, so information about alternatives
plays an important role in the choice process (see also van Ham, forthcoming a, b).
Besides information, financial resources are another important factor
determining the outcome of the residential choice process. The more one earns, the
larger the choice set of dwellings and neighbourhoods. Banks and other mortgage
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lenders have a large influence on the resources available to households to buy
property on the market. And, as discussed earlier, the structure of the local housing
market has an important effect on the residential choice process. People can only
move to neighbourhoods where there is vacant housing available. The constraints
faced by some households are so severe that is misleading to talk about housing
choice (van Ham, forthcoming a, b). For example, households in desperate and urgent
need of housing are often forced to accept the first available option, often in less
desirable neighbourhoods (van Ham & Manley, 2009). Most cities are spatially (and
socially) segregated along socio-economic lines, and the purchasing power of
households is an important factor in neighbourhood sorting (Bergstrom et al., 2010).
The most attractive and expensive areas are inaccessible for a large share of the
population. Several studies have shown how people leave the most distressed areas as
their incomes increase, leaving vacancies that are filled by those whose options are
very limited (e.g. Skifter Andersen, 2003; Andersson & Brama, 2004; Sampson &
Sharkey, 2008).

However, although some households face severe constraints on the housing
market, most households have some degree of choice. A household’s choice set may
be constrained to cheep dwellings in less attractive areas but if there are vacancies in a
variety of neighbourhoods, households can still choose the alternative which best
matches their specific (locational) needs and preferences, even if none of the
alternatives is considered very good. Many factors have been suggested to affect the
choice of destination (and also the decision to move). Brown’s and Moore’s (1970)
review list five categories: accessibility (to city centre, communications, service,
green areas etc.), physical characteristics of the neighbourhood (physical condition of
street and sidewalk, layout, beauty), services and facilities (quality and accessibility),
social environment (socio-economic, ethnic, and demographic composition, friends
and friendliness), and individual site and dwelling characteristics (costs, housing size
etc.). Obviously, households differ in terms of which aspects they find most important
and how they value these aspects, and their attitudes and preferences change over
time. In general, families with children tend to value child friendliness and access to
good quality schools while young singles often move toward the city centres.

In a recent survey! (spring 2009) among a sample of “movers” and “stayers
in four neighbourhoods in Uppsala, Sweden, respondents in the age group 28-55 were
asked how important certain neighbourhood features were to them when thinking of
potential destinations. Those that seemed most important to the respondents were
neighbourhood safety, cleanness, aesthetic beauty, access to green spaces, quiet
neighbours, and a more general provision of services such as grocery stores and
public transport (see Figure 6). Previous studies support these results as they have
found neighbourhood satisfaction and attachment to be correlated with physical
conditions and appearance, quality and amount of services, safety, and stigmatization

2

! The survey is part of the project “Den etniska segmenteringens mekanismer - exemplet
bostadsmarknaden” [Ethnic housing segmentation and discrimination — a study of institutional
practices and preferences], sponsored by the Swedish Council for Working Life and Social Research,
and conducted by Roger Andersson, Irene Molina, and Lina Bergstrom at the Institute for Housing and
Urban Reseach, Uppsala University, and by Asa Br&mé at the Centre for Municipality Studies,
Linkdping University.

2 All respondents had stayed two years (2005-2007) in one of the four selected neighbourhoods
(Luthagen, Svartbacken/Tunabackar, Stenhagen, Gottsunda). About 50 % (where possible, otherwise
the entire moving population) had moved to a different neighbourhood in 2008 while the other 50%
remained in the same neighbourhood. The total number of respondents was 1,257, the response rate
was 48.2 %.
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(Burrows & Rhodes, 2000; Parkes et al., 2002; Kearns & Parkes, 2003; Permentier et
al., 2009). Some minor differences were found among the different age categories,
where the youngest age groups (aged 28-35) placed more importance on good access
to schools and their working places where the older respondents (aged 45-55) found
access to green areas and neighbourhood cleanness to be more important. Families
with children found neighbourhood reputation, neighbourhood safety, and child
friendliness, and access to schools, sports facilities and parking lots more important
than singles, who in turn favoured access to restaurants and cafés and public
communications more than did the families. However, all categories found the same
factors (the above mentioned) to be the most important ones.

Figure 6. Share of respondents ranking different neighbourhood factors to be
“important” or *“very important” (4 or 5 on scale 1-5).
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Source: Own survey, all respondents, ages 28-55.

No major differences regarding the most important neighbourhood characteristics
were found between the “mover” and “stayer” categories in the survey. Other studies
have shown that neighbourhood satisfaction and neighbourhood attachment are
correlated with moves and moving intentions where those who are the most satisfied
are the least likely to (want to) leave (Galster, 1987; Lee et al., 1994; Clark &
Ledwith, 2006; Guest et al., 2006; van Ham & Feijten, 2008; Feijten & van Ham,
2009; Permentier et al., 2009). The previous discussion indicates that those living in
safe, clean, quiet neighbourhoods with good access to services and a good reputation
are the least likely to have a desire to leave. Distressed neighbourhoods are the least
likely to have all these attributes and they do tend to have the highest turnover rates,
although it is unclear whether this is due to neighbourhood characteristics or
population composition (see e.g. Bailey & Livingston, 2007; van Ham & Clark,
2009). Moving plans are also affected by neighbourhood change, where households
experiencing change, or believing that their neighbourhood will turn “worse” (in their
opinion) will be more likely to express a wish to leave (Galster, 1987; Lee et al.,
1994; Kearns & Parkes, 2003; van Ham & Feijten, 2008; Feijten & van Ham, 2009;
van Ham & Clark, 2009). The survey did not find any large differences in
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neighbourhood characteristics found important among inhabitants of different
neighbourhoods, with the exception of how respondents valued neighbourhood
population diversity. The inhabitants of the most immigrant-dense neighbourhood
expressed stronger preferences for both ethnic and demographic diversity compared to
the residents of other neighbourhoods. These preferences were also stronger among
“stayers” compared to those who had left the area.

The role of ethnic preferences (among both majority and minority groups) in
relation to ethnic residential segregation has been a topic that has received much
attention since the publication of Schelling’s (1969; 1971) seminal papers in which he
demonstrated that small differences in preferences between two groups could cause
high levels of segregation due to adjusted, ethnically selective mobility patterns.
Schelling’s hypothesis was confirmed by Clark (1991) who even argued that the
differences in preferences of ethnic composition between whites and blacks were
much larger than those hypothesized by Schelling and that especially white people
expressed strong preferences for ethnic homogeneity in the neighbourhoods (see also
Clark, 1992). Ethnic preferences (of the majority population) are an important
explanation for the ethnically selective mobility patterns creating ethnic residential
segregation as demonstrated by the white flight/white avoidance theories. White flight
theory suggest that the white/native population leaves neighbourhoods when the share
of minorities becomes too high; white avoidance theories hypothesise that when
whites choose a neighbourhood they avoid areas with high shares of minority
inhabitants (Ellen, 2000). The theories have found empirical support in both the U.S.
(e.g. Crowder, 2000; Quillian, 2002) and in European countries. For example, van
Ham & Feijten (2008), Feijten and van Ham (2009), and van Ham and Clark (2009)
have found for the Netherlands that native Dutch people express stronger wishes to
leave when the percentage of ethnic minorities in their neighbourhood increases, and
Brama (2006) shows that native Swedes tend to avoid immigrant-dense
neighbourhoods.

The Schelling argument emphasizes within-group preferences with regard to
living among similar others, whereas the white flight/avoidance theories also touch
upon attitudes towards other groups. Several scholars have tried to explain the
aversion of especially whites (or natives) towards living in ethnically mixed
neighbourhoods. Some studies suggest that race® is an independent factor, and thus
that racism (of especially whites) is an important variable explaining ethnic
segregation (e.g. Zubrinsky & Bobo, 1996; Emerson et al., 2001). Other studies argue
that it is not race per se that make whites less willing to move into black
neighbourhoods but that race is a proxy for other attributes, such as housing prices,
crime levels or general neighbourhood standards (e.g. Clark, 1992; Harris, 1999;
Crowder, 2000). Ethnic minorities are more likely to be poor, and are therefore also
more likely to live in poverty areas. So according to the race-proxy argument, whites
do not avoid ethnic minority areas, but they avoid poor neighbourhoods which are
often also ethnic minority areas. The spatial assimilation model argues that ethnic
segregation is the outcome of differences in socio-economic resources together with a
lack of cultural assimilation of minorities. According to the theory, the residential
mobility patterns of ethnic minorities will become increasingly similar to those of the
majority population as they become more integrated and their socio-economic
position becomes stronger. A complementary theory is the place stratification model,

*The U.S. literature consistently refers to “race” while the European literature refers to “ethnicity” and
“immigrant status”.
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which emphasises the importance of other forms of constraints than economical and
cultural ones. It argues that, for example, discrimination and housing availability or
housing allocation rules restrict the opportunities for ethnic minorities to have housing
careers similar to natives and that these differences will remain even after immigrants
have become more integrated (see Bolt & van Kempen 2003 for an overview of the
place stratification and spatial assimilation models). Studies have found evidence of
housing market discrimination for several countries (for the U.S. see Turner et al.,
2002).

An alternative theory argues that ethnic segregation is the result of the
voluntary clustering of ethnic minorities. This literature emphasises how minorities
can gain benefits from living together, such as keeping their own language and
culture, having access to ethnic specific services such as specialised stores or places
of worship, and having access to a local economic system. It has also been suggested
that ethnic clustering is used as a means of defence against a hostile host society, but
also that ethnic clustering might help to integrate into the host society (see for
example Portes & Manning, 1986). Bowes et al. (1997) have found that the Pakistani
population in Scotland accepted to live in a deprived neighbourhood if that would
make them live with more co-ethnics. Theories of voluntary clustering rely on
relatively homogeneous ethnic concentration neighbourhoods. In Sweden (and many
other parts of Europe) such neighbourhoods do not exist; some immigrant-dense
neighbourhoods in Sweden contain between 50 and 100 different nationalities,
making theories of voluntary clustering less applicable. Molina’s (1997) study found
that ethnic minorities living in an immigrant-dense area in Uppsala, Sweden, had the
same housing and neighbourhood ambitions as the native population but were less
able to realize them, thus pointing at different forms of constraints.

The above literature review suggest that the selective in- and out-mobility
patterns found for Bjursatra, Angbylunden and Rinkeby are most likely the result of a
complex mixture of constraints of various forms and preferences for different types of
dwellings and neighbourhoods. Existing studies provide knowledge of how different
dwelling characteristics are related to mobility but we know less about how factors at
the neighbourhood level affect neighbourhood choice and sorting. We know that some
groups are more likely to move to, for example, ethnic concentration neighbourhoods
than others but there is less knowledge on how households value ethnic composition
in relation to, for example, socio-economic status of neighbours, neighbourhood
safety, or reputation. There is also a need of research looking at how households
choose between neighbourhoods: why does a household choose one “safe”
neighbourhood over another, and how do households with very restricted choice sets
rank neighbourhoods and dwellings available to them?

To further explore the neighbourhood dimension in mobility processes is not
only an important task for the residential mobility literature but also something that
would be of great importance for studies on neighbourhood effects. Such studies
would provide us with a better knowledge of neighbourhood sorting processes and
thus the problem of potential selection bias. It would make it possible to better
incorporate sorting into models and measurements of neighbourhood effects.

Methods for dealing with neighbourhood sorting and selection bias

In this section of the paper, we argue that studies on neighbourhood choice and
neighbourhood sorting would benefit from using alternative modelling strategies. We
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also discuss how these strategies can be incorporated into models of neighbourhood
effects to control for the bias caused by selective mobility to neighbourhoods.

Most quantitative studies of neighbourhood sorting use logistic regression
models, binary or multinomial, to model the probability that households move to a
certain type of neighbourhood. These models treat neighbourhood choice as a
function of the characteristics of individuals or households: for example, the models
estimate how different individual characteristics, such as income, employment status
or ethnicity, affect the likelihood of moving to neighbourhoods in category A relative
to those in category B. Binary logistic regression models are by definition restricted to
using only two outcome categories (for example whether or not a neighbourhood is
deprived or ethnically concentrated). Multinomial logistic regression models can
handle more alternatives but these become impractical to work with if the number is
too large. The need to reduce the number of alternatives means that neighbourhoods
need to be categorized based on, for example, poverty levels, levels of ethnic
concentrations, housing tenure, or combinations of these. The models are of limited
use to understand neighbourhood choice because they can only take a limited number
of neighbourhood characteristics into account and neighbourhoods typically need to
be grouped using a simple categorisation. In other words, studies using binary or
multinomial logistic regression models teach us a lot about simple processes of
neighbourhood sorting (where do people go) but little about how different
neighbourhood factors affect the sorting process.

A type of model that can include multiple neighbourhood characteristics
simultaneously is the conditional logit model”, introduced in the context of social
sciences and residential mobility by McFadden in 1974. The conditional logit (or
nested logit, introducing more neighbourhood dimensions) treats choice as a function
of the characteristics of the alternatives within a choice set. In a residential mobility
setting, this means that each individual can choose from a number of neighbourhood
alternatives based on a large range of characteristics of these neighbourhoods. In a
recent paper Bergstrém et al. (2010) modelled neighbourhood choice where each
moving household was assumed to choose between 10 alternative neighbourhoods.
Their model estimated the probability that households choose their actual destination
(the other nine are random alternative neighbourhoods) based on neighbourhood
characteristics such as the share of foreign born, the share of public renters and the
median neighbourhood income. A weakness of the conditional logit model is that it
cannot include individual characteristics directly because these do not vary within
choice sets of neighbourhoods (only the characteristics of the neighbourhoods within
a choice set vary, not the characteristics of the households making the choice).
Individual characteristics can only be included when interacted with neighbourhood
characteristics. The conditional logit model is well known in, for example, the
transport choice literature, but is rarely used to estimate neighbourhood choice. To our
knowledge, only three (very recent) studies have used it to estimate neighbourhood
choice: loannides and Zabel’s (2008) study on neighbourhood effects on housing
structure demand; Quillian and Bruch’s (2010) study modelling neighbourhood
choice in relation to race and class; and Bergstrom et al. (2010) estimating
neighbourhood sorting in Sweden.

We have so far in this paper argued that neighbourhood sorting processes are a
major source of selection bias in studies of neighbourhood effects and that more

4 For formal descriptions of the conditional logit model and how it differs from the multinomial logistic
model, see McFadden (1974), Hoffman and Duncan (1988).
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knowledge is needed on these processes to fully understand the selection problem (see
also Sampson & Sharkey 2008). Most neighbourhood effect studies do still not
adequately take neighbourhood sorting into account but an increasing number of
studies attempt to address the issue. Oreopoulos (2003) and van Ham and Manley
(2010) both argued that selection bias in models of neighbourhood effects is only a
problem for those groups who have some degree of choice over where they live. Both
studies found no neighbourhood effects for those in (to some extend randomly
allocated) social housing, but did find ‘effects’ for those in private housing. They
concluded that these ‘effects’ are most likely the result of reversed causation. By
comparing those in private housing and those in social housing, Oreopolous and van
Ham and Manley simulated an experimental setting. The best known examples of
quasi-experiments are Chicago’s Gatreaux assisted housing program and the
American Moving to Opportunity (MTO) program. These programs allocated
households to dwellings and neighbourhoods more or less randomly, thereby
attempting to overcome selection bias. Although these studies are seen as the gold-
standard in neighbourhood effects research, it has been argued they still suffer from
selection bias as allocation to neighbourhoods was not 100 percent random.

For most studies it is not possible to execute large random trials and these
studies often depend on register or survey data. A number of approaches can be used
to limit the effects of selection bias when using such data. One approach is the use of
sibling data to control for unmeasured parental characteristics by measuring
differences in outcomes if the siblings have experienced different neighbourhood
environments during their life-time (e.g. Aaronson, 1998). Instrumental variable
approaches are also used to control for selection bias, which requires instruments to
replace the variable that is correlated with the outcome of interest ( Galster et al.,
2007). Difference models are also popular as they eliminate all time-invariant
unobservable individual characteristics (see Galster et al., 2008). All these techniques
theoretically remove bias, at least to some extent. However, unfortunately, they do not
address the issue of selective mobility.

A classic technigue to take selection mechanisms into account is the Heckman
(1979) two-step model. It involves a first step in which the probability of sorting into
a group is estimated, and a second step in which the outcome of interest is estimated
for the specific group, thereby correcting for potential bias caused by the selection
mechanism (see Heckman 1979). In the setting of a neighbourhood effect study, step
one could be to model the probability of living in a certain neighbourhood and step
two could be a model of neighbourhood effects. Although the two-step model has
some disadvantages and has been criticized in the econometric literature (e.g. Puhani,
2000), it has the enormous benefit of including real measures of selective mobility
and neighbourhood sorting. To our knowledge, only one study has attempted a two-
step technique to account for bias in modelling neighbourhood effects: loannides and
Zabel’s 2008 paper in which they estimate how the neighbourhood context affects
housing demand. The paper is very technical, but uses a promising advanced method
to estimate neighbourhood sorting and to control for bias. The approach not only
tackles the urgent problem of selection bias in the neighbourhood effect literature but
also gives insight into neighbourhood sorting. It is thus a technique that benefits two
literatures separately while also incorporating them methodologically into a holistic
framework that increases our general understanding of neighbourhoods and
residential segregation.
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Concluding remarks

This paper has argued that in order to further our understanding of neighbourhood
effects we should incorporate neighbourhood sorting into our models. Many
approaches to deal with selection bias treat neighbourhood sorting as a statistical
nuisance. These approaches might do the job, but reveal nothing about the processes
behind the potential bias. Neighbourhood sorting is of interest in its own right and
surprisingly few studies focus on why certain households ‘choose’ certain
neighbourhoods. An understanding of neighbourhood sorting is also key in
understanding residential segregation and the production and reproduction of
neighbourhoods of different characteristics and status. In other words, an
understanding of neighbourhood sorting is important to understand the dynamic
contexts (neighbourhoods) that neighbourhood effects theory assumes affect
inhabitants.

Neighbourhood effect studies are thus in the situation where the processes
behind one of its key methodological problems (selection bias) are also critical to
fully understand the neighbourhood context itself. It is thus remarkable that residential
mobility and neighbourhood sorting has been almost completely ignored in
neighbourhood effects research. This paper has demonstrated how selective mobility
patterns affect the neighbourhood context and have the potential to cause selection
bias when modelling neighbourhood effects. In line with previous studies, we
recognize the need for more studies focusing on neighbourhood sorting, especially
how neighbourhood factors influence mobility decisions. Furthermore, most studies
looking at neighbourhood choice focus on a range of general neighbourhood
characteristics, such as employment rates and the percentage of ethnic minorities.
More research is needed on the factors that cause households to choose, for example,
one deprived neighbourhood over another. This point is important as some theories
assume that processes and transmission mechanisms behind neighbourhood effects
are neighbourhood-specific.
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