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nEIGHBORHOOD SOCIAL MIX AnD ADULTS’ 
InCOME TRAJECTORIES: LOnGITUDInAL 

EvIDENCE FROM STOCkHOLM
by

George Galster, Roger Andersson and Sako Musterd

GALSTER, G., AnDERSSOn, R. and MUSTERD, S. (2016): 
‘neighborhood social mix and adults’ income trajectories: longi-
tudinal evidence from Stockholm’, Geografiska Annaler: Series B, 
Human Geography 98 (2):  145– 170.

ABSTRACT. We investigate the relationship between neighbor-
hood income composition and income trajectories of adults, em-
ploying annual panel data from Stockholm over the 1991–2008 
period and multiple measures of neighborhood income mix. We ad-
vance the human geography literature in three ways by quantify-
ing neighborhood effects that: (1) are unusually precise due to our 
large sample size; (2) are arguably causal and unbiased due to the 
econometric techniques employed; (3) are potentially heterogene-
ous, varying according to gender, income group, and ethnicity. Our 
innovative, fixed-effect change modeling indicates that neighbor-
hood income mix affects subsequent one- and five-year income tra-
jectories of residents in highly heterogeneous ways according to 
gender, income and ethnicity, and for some groups this effect is 
substantial. The evidence supports on Pareto improvement grounds 
a social mix policy that attempts to reduce the incidence of lower- 
income dominant neighborhood environments and replace them 
with more mixed or middle-income dominant ones.

Keywords: neighborhood effects, social mixing, fixed effects mod-
els, neighborhood income mix, Pareto improvement, Stockholm

Introduction
Several urban policy initiatives have emerged dur-
ing recent decades in Europe, Australia and the US 
that aim to encourage or require “social mixing” 
within neighborhoods as an antidote to the perceived 
social evils associated with “concentrated disadvan-
tage” (Galster 2013; Galster and Friedrichs 2015). 
Programmatic examples include: urban regenera-
tion measures that replace concentrations of social 
housing with more diverse housing stocks; social 
housing management and tenant allocation reform; 
tenant- based housing allowances; and land-use 
planning rules requiring mixed developments; see 
Murie and Musterd (2004), Berube (2005), Briggs 
(2005), Musterd and Andersson (2005), norris 
(2006), Andersson (2008), Andersson et al. (2010) 
and Bergsten (2010).
 Seven causal pathways have been hypothesized 
for linking neighborhood social mix and labor market 
outcomes; see especially Jencks and Mayer (1990), 

Manski (1995), Duncan et al. (1997), Gephart 
(1997), Sampson (2001), Dietz (2002), Sampson 
et al. (2002), Ioannides and Loury (2004) and Galster 
(2012). The socialization mechanism suggests that 
residents can develop different attitudes, values, be-
haviors and expectations about skill acquisition, ed-
ucational credentials, labor force participation, and 
criminal activities as a result of interactions with 
neighborhood peers and role models; see Sullivan 
(1989), Anderson (1990, 1991, 2004); Case and katz 
(1991), Diehr et al. (1993), Ginther et al. (2000) and 
South and Baumer (2000). The collective social con-
trol mechanism suggests that pervasive community 
norms regarding education, work and criminality 
can shape residents’ attitudes, values, and behav-
iors in these realms because they do not wish to risk 
the potential social sanctions (such as ostracism) as-
sociated with violation of these norms (e.g. Simmel 
1971; Weber 1978; South 2001; Pinkster 2008). 
The localized social networks mechanism suggests 
that residents may gain different amounts of infor-
mation about skill-enhancing and employment op-
portunities, depending on the degree to which they 
rely on spatially localized, intra- neighborhood so-
cial networks and the degree to which such net-
works help individuals to access income-enhancing 
resources (Granovetter 1995). Limited social ties 
with employed and better-educated people who may 
possess such income-enhancing information is an 
often- observed characteristic of non-employed and 
lower-income people, especially when the latter re-
side amid concentrations of similarly disadvantaged 
residents (Wilson 1987, 1996; Fernandez and Harris 
1992; Tigges et al. 1998; Bertrand et al. 2000; Buck 
2001; Farwick 2004; Pinkster 2008). The social dis-
order mechanism suggests that eroding neighbor-
hood safety may: (1) signal residents (especially 
males) that superior economic gains (and less chance 
of arrest) may be had by substituting participation 
in illegal activities in the neighborhood for partic-
ipation in the legal labor force (Skogan 1990); (2) 
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alter residents’ ability to take advantage of a differ-
ent range of skill-enhancing and employment op-
portunities depending on the degree to which they 
feel secure leaving their homes and traversing their 
neighborhoods (Sampson et al. 1997; Sampson and 
Raudenbush 1999); and (3) create psychological 
damage to residents that may impair their income-
earning potential (Fitzpatrick and Boldizar 1993; 
Singer et al. 1995). The stigmatization mechanism 
suggests that prospective employers in the metro-
politan area may evaluate job applicants residing in 
certain locales based on the disrepute of the place; 
see especially kirschenman and neckerman (1991), 
Wacquant (1993), Power (1997), Taylor (1998), 
Atkinson and kintrea (1998), Dean and Hastings 
(2000), Hastings and Dean (2003), Martin and 
Watkinson (2003), Hastings (2004), and Permentier 
(2009). The institutional resources mechanism sug-
gests that public and private institutions control-
ling important services and facilities geographically 
vary their quantity and quality on the basis of neigh-
borhood economic status, thereby differentially af-
fecting residents’ opportunities to acquire and use 
human capital and labor market information ac-
cessed through these institutional resources (kozol 
1991; Card and krueger 1992; Rasmussen 1994; 
Bauder 2001; Lankford et al. 2002; Condron and 
Roscigno 2003; Hastings 2007, 2009a, 2009b). The 
job accessibility mechanism suggests that neighbor-
hoods offer different degrees of access to employ-
ment information and work sites themselves, due to 
the combination of the degree of geographical prox-
imity and public transportation disparities (Ihlanfeldt 
1999; Zenou et al. 2006). It is important for our pur-
poses to note that a neighborhood’s access to jobs 
may change endogenously with changes in its in-
come mix. For example, gentrification may lead to a 
substantial increase in local retail and entertainment 
job opportunities or, conversely, severe downward 
income succession may lead retailers to close if lo-
cal disposable incomes fall sufficiently in the aggre-
gate. In sum, extant theory argues that at least seven, 
non-mutually exclusive mechanisms may produce 
an individualistic labor market effect stemming from 
neighborhood income mix. Qualitative studies have 
provided some qualified support for all of these po-
tential mechanisms, though it is currently impossible 
from the extant literature to conclude which mecha-
nisms might be the dominant contributors to the eco-
nomic relationships we are investigating here.
 On the contrary, recent work implies that there 
may not be a uniformly “dominant” mechanism but 

instead the influence of each mechanism will vary 
across residential groups within any given neigh-
borhood depending on their social identity and their 
embeddedness in local social life (Pinkster 2014). 
Several of the above mechanisms suggest that ef-
fects are heterogeneous by gender and income group, 
though not necessarily in unambiguous ways (Galster 
et al. 2010; Burdick-Will et al. 2011; Harding et al. 
2011; Sanbonmatsu et al. 2011; Small and Feldman 
2012; Sharkey and Faber 2014). The key linkages 
rely upon the notion that intra-neighborhood mech-
anisms (the first four listed above) have stronger ef-
fects to the extent that people: (1) spend more time 
in the neighborhood; (2) are more locally oriented in 
their social interactions; and (3) do not marshal suf-
ficient resources to insulate themselves from these 
(negative) effects. Gender and economic character-
istics can serve as proxies for these three conditions. 
We would expect, for example, local social control in 
areas with more traditional, patriarchal norms would 
limit the ability and willingness of women to look for 
employment opportunities outside of the neighbor-
hood (Pinkster 2008). However, these same social 
controls may produce strict monitoring of the behav-
iors of women, thus potentially insulating them from 
neighborhood peer effects and negating their greater 
time spent in the neighborhood (Pinkster 2008). 
Women with child-care responsibilities would also 
be more likely to develop a denser network of rela-
tionships that is more focused on the neighborhood 
(kleinhans 2004; kleit 2008). Given their more lo-
calized job search processes (Granovetter 1995; 
Waldinger and Lichter 2003) and more geographi-
cally localized social networks (Fischer 1982), we 
could infer that those who have lower incomes would 
be more vulnerable to this neighborhood effect mech-
anism, though again there may be gender differences 
(Pinkster 2008). We would predict that women would 
be more vulnerable to neighborhood social disorder. 
Lower-income residents would similarly be more 
vulnerable, inasmuch as they would have fewer re-
sources available for buffering themselves from the 
disorder, as in being forced to use public transporta-
tion instead of a private auto to commute to work.
 The impacts from extra-neighborhood mech-
anisms (the last three noted above) may also be 
contingent on gender and income. Area-based stigma-
tization may reinforce pre-existing class and gender 
biases of prospective employers. Inferior local pub-
lic institutions and services are more likely to harm 
those families with fewer economic resources availa-
ble to substitute private services. Should accessibility 
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to good-paying jobs be a non- trivial neighborhood 
effect mechanism in Sweden, we would expect that 
those who face the greatest transportation challenges 
– lower-income (due to lower auto ownership rates 
and more peripheral residential locations) and those 
with child-care responsibilities (who require trans-
portation to day care) – would feel the greatest impact.
 The international evidence from non- 
experimental and experimental quantitative stud-
ies indeed suggests that different mechanisms 
may have varying salience across different groups 
(Turley 2003; Bergsten 2010; Galster et al. 2010; 
Burdick-Will et al. 2011; Clampet-Lundquist et al. 
2011; Ludwig 2012; Musterd et al. 2012; Andersson 
and Malmberg 2015; Sharkey and Faber 2014).
 Despite its theoretical justification and wide-
spre ad adoption in urban planning and public policy 
circles, the goal of socially mixed neighborhoods 
has been challenged on conceptual and empirical 
grounds by a wide range of scholars; see Atkinson 
and kintrea (2000, 2001), Ostendorf et al. (2001), 
kearns (2002), Musterd (2002, 2003), Musterd et al. 
(2003), Meen et al. (2005), Delorenzi (2006), Joseph 
(2006), Joseph et al. (2006), Cheshire (2007), van 
kempen and Bolt (2009), Darcy (2010) and Galster 
and Friedrichs (2015). Perhaps most fundamental to 
this critique is the empirical argument that disadvan-
taged households economically fare about the same, 
regardless of their residential environments.
 Our research reported here tries to respond to 
the obvious need to understand more about whether 
there is any statistically and economically signifi-
cant relationship between neighborhood social 
mix context and resulting labor market outcomes 
for adult residents, whether they be disadvantaged 
in some ways or not (Andersson 2008; van Ham 
et al. 2012). Specifically, we employ annual panel 
data on working- age adults residing in Stockholm 
over the 1991–2008 period and measure neighbor-
hood social mix both by the four-year average ex-
posures to low- and high-income neighbors and by 
distinctive neighborhood income-mix “types” re-
vealed by a cluster analysis. We address these re-
search questions:

DD Is there a strong relationship between neighbor-
hood income mix and the one-and five-year tra-
jectories of labor incomes subsequently earned 
by working-age adults in the neighborhood?

DD Does the answer vary depending upon gender, 
income, and/or ethnic group; that is, are these ef-
fects heterogeneous?

Our modeling framework leads to an original spec-
ification that integrates a change model and a fixed-
effect panel model in a way that minimizes potential 
biases from both time-varying and invariant unob-
servables and thus permits valid causal inferences. 
We advance the scholarly literature in three ways by 
quantifying neighborhood effects that: (1) are unu-
sually precise due to our large sample size; (2) are 
arguably causal and unbiased due to the economet-
ric techniques employed; (3) are potentially het-
erogeneous, varying according to gender, income 
group, and ethnicity.

Prior scholarship quantifying neighborhood 
effects on individual incomes and the challenge 
of geographic selection bias
The empirical challenges associated with obtain-
ing accurate estimates of the independent causal ef-
fect of neighborhoods on individual residents has 
been the subject of numerous scholarly reviews; see 
Manski (1995, 2000), Gephart (1997), Leventhal 
and Brooks-Gunn (2000), Dietz (2002), Sampson 
et al. (2002), Ellen and Turner (2003), Friedrichs 
et al. (2003), Durlauf (2004), Galster (2008) and 
Ross (2012). Arguably the central methodological 
challenge that researchers confront in obtaining an 
unbiased estimate of the magnitude of neighbor-
hood effects is geographic selection bias (Ginther 
et al. 2000). The most basic selection issue is that 
certain types of individuals who have certain (un-
measured) characteristics will move from/to certain 
types of neighborhoods and these same unobserva-
bles may also affect the outcome in question. Any 
observed relationship between neighborhood con-
ditions and outcomes for such individuals or their 
children may therefore be biased because of this 
systematic spatial selection process, even if all the 
observable characteristics are controlled (Duncan 
et al. 1997). As Weinberg et al. (2004), Bolster et al. 
(2007) and Gennetian et al. (2011) show, these bi-
ases can be substantial enough to seriously distort 
conclusions about the magnitude and even the direc-
tion of neighborhood effects if not controlled appro-
priately. Scholarly skepticism about the importance 
of neighborhood effects remains (e.g. Cheshire 
2007; Smolensky 2007); it is thus incumbent upon 
quantitative research to address such methodologi-
cal challenges.
 There have been three general empirical ap-
proaches adopted in response to the challenge of ge-
ographic selection bias. The most common approach 
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consists of a variety of econometric techniques ap-
plied to observational (non-experimentally gen-
erated) longitudinal datasets. The two other, less 
common approaches use natural or experimental de-
signs to generate quasi-random or random assign-
ments of households to neighborhoods. none of 
the three broad approaches as thus far applied have 
proven limitation free and unambiguously superior, 
as amplified below.

Econometric models based on observational data
Most studies of neighborhood effects have used 
cross-sectional or longitudinal data collected from 
surveys of individual households residing in a vari-
ety of neighborhoods as a result of mundane factors 
associated with normal market transactions. The 
subset that has tried to overcome geographic selec-
tion bias employs one or more of the following: (1) 
difference (change) models; (2) fixed-effect models; 
(3) instrumental variables; (4) sibling comparisons; 
(5) propensity score matching; (6) comparisons of 
individuals on the same block.
 Unfortunately, there is no empirical consen-
sus about neighborhood effects on labor market 
outcomes when using one of the aforementioned 
econometric techniques on non-experimental, ob-
servational datasets.1 Several studies using US 
data (Weinberg et al. 2004; Dawkins et al. 2005; 
vartanian and Buck 2005; Bayer et al. 2008; Cutler 
et al. 2008; Sharkey 2012), several using Swedish 
data (Galster et al. 2008, 2010, 2015a; Musterd 
et al. 2012; Hedman and Galster 2103), one Scottish 
study (van Ham and Manley 2009) and one French 
study (Sari 2012) find non-trivial neighborhood ef-
fects on various labor market outcomes. On the other 
hand, three Uk-based analyses (Bolster et al. 2007; 
Propper et al. 2007; van Ham and Manley 2010) and 
one from the US (Plotnick and Hoffman 1999) find 
minor, if any, neighborhood effects, and instead sug-
gest selection dominates.
 There are several obvious potential reasons for 
these discrepancies, including differences in: (1) 
nation-specific variations in neighborhood condi-
tions and public services and social welfare poli-
cies; (2) variations in the labor market outcomes 
measured (e.g. employment, earnings, income 
from all sources); (3) how neighborhood condi-
tions are operationalized (e.g. disadvantage index, 
poverty rates, income mix, tenure mix)2; (4) tim-
ing of neighborhood effects (e.g. contemporane-
ous or cumulative); and (5) geographic size of the 

neighborhood (e.g. census tract, ward, bespoke 
area of 500 m radius). Another basic reason is that 
all of the aforementioned econometric approaches 
have their distinctive limitations, though it is be-
yond the scope of this article to present them in any 
detail.3 Suffice it to note the ongoing debate about 
whether individual economic outcomes are best 
measured as changes or levels (i.e. the relative su-
periority of the difference and fixed-effect models). 
Bolster et al. (2007), Propper et al. (2007) and van 
Ham and Manley (2010) model temporal changes 
in outcomes as a function of initial level of neigh-
borhood conditions, whereas all the studies finding 
strong neighborhood effects model the level of indi-
vidual outcome as a function of (contemporaneous, 
lagged, or cumulative) levels of neighborhood in-
dicators, except Galster et al. 2008, 2010.4 Galster 
and Hedman (2013) demonstrated using the same 
dataset that substantially different conclusions are 
reached about how much neighborhood income mix 
affects individuals’ incomes when variants of the 
first three econometric approaches above are used, 
even when all of the prior reasons for discrepan-
cies are held constant. Of interest, they found a sub-
stantial neighborhood effect, regardless of method 
employed.

Quasi-random assignment natural experiments
It is sometimes possible to observe non-market in-
terventions into households’ residential locations 
that mimic random assignment. In the US such ex-
periments have been based on court-ordered, pub-
lic housing racial-ethnic desegregation programs; 
elsewhere they have involved allocation of tenants 
to social housing or placement of refugees in partic-
ular locales. Rosenbaum (1991, 1995), Rubinowitz 
and Rosenbaum (2000), Edin et al. (2003), Åslund 
and Fredricksson (2009), Piil Damm (2009, 2014), 
DeLuca et al. (2010) Galster et al. (2015b, 2015c, 
2015d), and Chyn (2016) find evidence of neighbor-
hood effects on labor market outcomes in their anal-
yses of natural experiments; only Oreopolos (2003) 
does not.
 Although these natural experiments may indeed 
provide some exogenous variation in neighborhood 
locations, the geographic selection problem is un-
likely to be avoided completely. In most cases, pro-
gram participants have some non-trivial latitude in 
which locations they choose, both initially and sub-
sequent to original placement. Moreover, if the pro-
grams involve the use of rental vouchers, there will 
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be selection in who succeeds in locating rental va-
cancies in qualifying locations and signing leases 
within the requisite period. These selection pro-
cesses raise the possibility that those who succeed 
in living in low-poverty neighborhoods were es-
pecially motivated and resourceful … traits poorly 
measured by researchers but likely ones that would 
help them succeed economically irrespective of 
their neighborhoods. Additional empirical problems 
can arise if sampled subjects move quickly from 
their randomly assigned dwellings to another loca-
tion, thereby minimizing exposure to neighborhood 
context and potentially confounding consequences 
because moving itself can be disruptive. Finally, 
there often are limitations in the range of neighbor-
hoods to which study participants moved because of 
where subsidized housing was located, thereby re-
ducing the ability of statistical tests to discern neigh-
borhood effects.

Random assignment experiments
Many researchers advocate a random assign-
ment experimental approach for best avoiding bi-
ases from geographic selection. Data on outcomes 
that can be produced by an experimental design 
whereby individuals or households are randomly 
assigned to different neighborhoods is indeed, in 
theory, the preferred method. In this regard, the 
Moving To Opportunity (MTO) demonstration has 
been touted conventionally as the study from which 
to draw conclusions about the magnitude of neigh-
borhood effects (e.g. Gennetian et al. 2011). As ex-
plained below, however, MTO proves to be a better 
experimental design for evaluating voucher-based 
housing policy impacts than measuring neighbor-
hood effects. The MTO research design randomly 
assigns public housing residents who volunteer to 
participate to one of three experimental groups: (1) 
controls that get no voucher but can stay in public 
housing in disadvantaged neighborhoods; (2) recip-
ients of rental vouchers; and (3) recipients of rental 
vouchers and relocation assistance who had to move 
to neighborhoods with less than 10% poverty rates 
and remain for at least a year. Most investigations 
of MTO data uncovered no substantial neighbor-
hood effects on adult labor market outcomes (e.g. 
katz et al. 2001; Goering and Feins 2003; Orr et al. 
2003; Ludwig et al. 2005, 2008; kling et al. 2007; 
Ludwig 2012). Based on this, it has been claimed 
that ‘MTO is the gold standard … [and] its results … 
have proven discouraging … neighborhood quality 

… [has] little effect on desirable and measurable 
outcomes …’ (Smolensky 2007, p. 1016).
 Such a sweeping conclusion with regards to 
adult labor market outcomes is inappropriate given 
the substantial debate over the power of MTO as a 
test of neighborhood effects (cf. Clampet-Lundquist 
and Massey 2008; Briggs et al. 2008, 2011; Sampson 
2008; Briggs et al. 2010; Burdick-Will et al. 2011; 
Sanbonmatsu et al. 2011; Ludwig 2012). The debate 
focuses on five domains. First, although MTO ran-
domly assigns participants to treatment groups, it 
neither randomly assigns characteristics of neighbor-
hoods initially occupied by voucher holders (except 
maximum poverty rates for the experimental group) 
nor characteristics of neighborhoods in which par-
ticipants in all three groups may move subsequently. 
Thus, there remains considerable question about the 
degree to which geographic selection on unobserva-
bles persists. Second, MTO may not create adequate 
duration of exposure to neighborhood conditions by 
any group at any location to observe much treatment 
effect.5 Third, MTO overlooks the potentially long-
lasting and indelible developmental effects upon 
adult experimental group participants who spent 
their childhoods in disadvantaged neighborhoods. 
Fourth, it appears that even experimental MTO 
movers rarely moved out of predominantly black-
occupied neighborhoods near those of concentrated 
disadvantage and achieved only modest changes in 
school quality and job accessibility. Thus, they may 
not have experienced sizable enhancements in their 
opportunity structures. Fifth, many participants in 
MTO may not have been expected to evince much 
labor market activity in any neighborhood context 
without additional assistance. About one-quarter 
of the MTO families were headed by an adult un-
able to work because of disabling, chronic illness, 
while many more needed childcare and transporta-
tion that, likewise, were not in the package of sup-
ports offered in the experiment. Sixth, impacts may 
be contingent on age of assignment. Chetty et al. 
(2015) analyzed the subset of MTO experimental 
children who moved to low-poverty neighborhoods 
before they were age 13 and observed that they sub-
sequently exhibited significantly higher earnings as 
young adults. Thus, despite its theoretical promise 
and conventional wisdom notwithstanding, MTO 
may not have provided definitive evidence about the 
potential effects on the poor from prolonged resi-
dence in multiply advantaged neighborhoods.
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Modeling framework
Such uncertainties in the empirical literature moti-
vate our further exploration of a rich observational 
panel dataset. Our outcome of interest is the indi-
vidual’s annual income from work (measured in 
Swedish kronor; $1=8.6 kronor).6 Since this indi-
cator encapsulates the net impact of educational 
credentials, labor force participation, employment 
regularity, and hourly compensation, we believe 
it to be the most comprehensive single measure of 
an individual’s economic performance. We specify 
the annual income from work (“income” hereafter) 
earned during year t+17 for individual i as:

It+1ij = α + β[Pti] + γ[Pi] + θ[ntj] + μ[Lt+1] + ∂i + 
+πt+li + εt+li    (1)

where It+1ij = income from work observed for indi-
vidual i earned during course of year t+1 after being 
exposed to neighborhood environment j observed at 
end of year t; [Pti] = characteristics for individual 
i that can vary over time, observed at end of year 
t (e.g. marital or fertility status, educational attain-
ment); [Pi] = observed characteristics for individual 
i that do not vary over time; (e.g. year and country 
of birth); [ntj] = characteristics of neighborhood j 
where individual resides, observed at end of year t 
and for three years prior (e.g. average share of low-
income neighbors); [Lt+1] = characteristics of the 
regional labor market observed during the course 
of year t+1 that potentially affect incomes of all 
working- age adults throughout t+1; ∂i = error term 
associated with unobserved characteristics for in-
dividual i that do not vary over time after start of 
analysis period that may affect income (e.g. child-
hood experiences, certain beliefs and work habits); 
πt+1i = error term associated with unobserved char-
acteristics for individual i that vary over time after 
start of analysis period that may affect income (e.g. 
psychological state, health, genetic attributes that 
express themselves during different periods); εt+1i = 
a random error term with usual assumed statistical 
properties (such as measurement error).
 The aforementioned geographic selection bias 
occurs when unobserved heterogeneity ∂i and/or 
πt+1i is not statistically controlled and proves cor-
related with [ntj], thereby producing a violation 
of the standard independence assumptions for the 
aggregate error term εt+1i in Equation (1). We de-
lineate these two potential sources of selection 
to justify the two steps we have taken to mini-
mize the likelihood of their introducing bias into 

our estimates. The annual panel nature of our data 
provides a foundation for our two-step solution. 
First, following Bolster et al. (2007), Propper et al. 
(2007), Galster et al. (2008, 2010) and van Ham 
and Manley (2009, 2010), we difference Equation 
(1) over two periods of span τ (alternatively, one- 
and five-year changes in our analyses), thereby 
eliminating the influence of fixed observed and un-
observed personal characteristics because their dif-
ferences over time are zero:

ΔτIij = β[ΔτPi] + θ[ΔτNj] + μ[ΔτL] + Δτπi + Δτεi (2)

As in Bolster et al. (2007), we allow changing 
neighborhood conditions to which the individual is 
exposed to follow a repeated Markov process de-
scribed as a linear function of initial conditions of 
the neighborhood and the individual at time=0:8

ΔτNtj = ψ1[P0i] + ψ2[n0j] + ψ3[ΔτPi] + ψ4Δ
τπi + λi  

     (3)

but, unlike them, we permit not only initial but 
changing observed and unobserved personal char-
acteristics to have influences on both whether the 
individual switches neighborhoods and, if so, what 
characteristics the new neighborhood(s) will pos-
sess. For example, during our observation period the 
individual may gain more educational credentials 
(which we observe) and networks providing labor 
market information (which we do not observe) that 
may subsequently affect what sort of future neigh-
borhood they would be willing and able to occupy. 
We assume that λi errors are uncorrelated with [ntj] 
and each other. Substituting (3) into (2) yields:

ΔτIij = (β+ θψ3)[ΔτPi] + θψ1[P0i] + θψ2[n0j] + μ[ΔτL] +
+(1+θψ4)Δτπi + θλi + Δτεi    (4)

 Unlike Bolster et al. (2007), who assume that er-
rors in Equation (4) are uncorrelated with ΔτIij and 
[n0j], we do not. On the contrary, we think it highly 
plausible that initial neighborhood conditions may 
affect a variety of unobserved changes in individ-
uals over time (such as mental and physical health, 
which has been demonstrated by MTO research; see 
Ludwig 2012) which, in turn, could strongly influ-
ence their subsequent income and, perhaps, residen-
tial choices. We attempt to control for this remaining 
potential source of bias with the second step in our 
method: individual-specific proxies for these time-
varying unobservables; that is, a fixed-effect model 
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applied to the change model (4). Our fixed effects 
model assumes that each individual has a particu-
lar intercept differing from the mean change in in-
come by some constant value; that is, αi, which we 
would argue serves as a proxy for the Δτπi term.9 
Thus, Equation (4) can be rewritten as a fixed-effects 
change model:

ΔτIij = αi + (β+θψ3)[ΔτPi] + θψ1[P0i] + θψ2[n0j] +
+ μ[ΔτL] + θλi + Δτεi    (5)

 We believe that our integration of both a change 
model and a fixed-effect panel model advances the 
science of quantifying neighborhood effects be-
cause it minimizes potential biases from both time-
varying and invariant unobservables.10 Our formal 
test for neighborhood effects becomes one of test-
ing whether θψ2 is significantly different from zero, 
and whether its values differ substantially across 
various gender and income groups. We model (5) 
alternatively specifying ΔτIij as a change over one 
year and then over five years.11 More specifically, 
our panel for the one-year change model comprises 
income changes beginning in 1994–1995 and con-
tinuing annually through 2006–2007; the corre-
sponding range for the five-year income change 
model is 1994–1999 through 2003–2008.12 We do 
not explicitly model selection into employment but 
treat this as an implicit intervening variable in our 
model of neighborhood effects, in the same way as 
we treat hours worked and the wage per hour. We 
regard these as behind-the-scenes aspects of labor 
force activity that may be affected by neighborhood 
and ultimately may emerge as an income effect. In 
this article we do not look into this “black box” of all 
potential intervening variables.
 Because our specification is unusual, we offer 
a heuristic explanation, using our five-year change 
model of (5) as an illustration. We are investigating 
whether the change in an individual’s income over 
the succeeding five years is related to the income 
mix of that person’s neighborhood as experienced 
over the previous four years, controlling for both 
personal characteristics that are fixed and those that 
change over the five-year period, as well as chang-
ing local labor market conditions. We have reduced 
the potentially biasing effect of time- invariant un-
observed individual characteristics by specifying 
income changes, but we also want to reduce the po-
tentially biasing effect of unobserved individual 
characteristics that may vary across the 1994–2008 
period. We do so by adding an individual fixed effect 

that we obtain by estimating the five-year change 
model for repeated years, in a conventional panel 
context.

Data and variables 
Swedish data files
The variables we employ are constructed from data 
contained in the GeoSweden database. This data-
base contains a large amount of information on all 
individuals that is assembled from a range of admin-
istrative statistical registers (income, education, la-
bor market, and population). We merged selected 
information about individuals age 15 and above 
from annual Louise/Lisa files to create a longitudi-
nal database 1991–200813 for all adults residing in 
Sweden’s largest metropolitan area, Stockholm, in 
1991.14 Since we focus on labor income, we con-
fine our analysis to these adults who remain in prime 
working ages throughout the balanced panel (i.e. 
ages 20–49 in 1991). Since we also wish to main-
tain a reasonably consistent notion of urban neigh-
borhood, we further confine our analysis to those 
1991 Stockholm residents who were residents of 
Stockholm or (after moving, resided in) another 
Swedish metropolitan area in each year from 1992 
to 2008.15 This restriction meant that we analyze 
about 70% of the 1991 Stockholm population ages 
20–49 and more than half of the resident population 
in this range for any given year in our panel.
 Characteristics of our sample are provided in the 
descriptive statistics of Table 1. Males and females 
in our sample are virtually identical in all character-
istics, though females are more likely to take ma-
ternal leave or sick leave and have smaller income 
gains. Both genders during our panel are, on av-
erage, 41 years old and have one child under age 
seven. Almost a quarter have 15 or more years of ed-
ucation. Half are in married or official couple rela-
tionships, and 2–3% change coupling status in any 
given year. Eleven percent of the females and 12% 
of the males are non-Western immigrants. During 
the period males evinced a mean annual increase in 
labor income of 13,426 kronor and 65,816 kronor 
over a five-year period; corresponding figures were 
10,197 and 51,544 for females.

Neighborhood variables
Scale In this study we operationalize the scale of 
neighborhood as a SAMS (Small Area Market 
Statistics) area, as defined by Statistics Sweden. 
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On average, the 184 Stockholm SAMS areas com-
prise 20 hectares and house 4,259 people. We adopt 
SAMS as our operational definition of neighbor-
hood for three reasons. First, the SAMS classifi-
cation scheme is designed to identify distinctive, 
physically homogeneous areas by taking into ac-
count housing type, tenure and construction pe-
riod. Second, the SAMS scale in Stockholm closely 
matches that of census tracts, the geography upon 
which virtually all of the vast neighborhood ef-
fects research has been conducted in the US. Third, 
SAMS are typically employed by Swedish policy-
makers when formulating, implementing and eval-
uating area-based policies, so research done on the 
appropriate “policy scale” proves most relevant.
 We recognize that SAMS are not the only poten-
tial ways of delineating neighborhoods (cf. Bolster 
et al. 2007; van Ham and Manley 2009; Andersson 
and Musterd 2010; Andersson and Malmberg 2015), 
and indeed they may represent too large an area to 

correspond to what residents perceive as their neigh-
borhood or socially interact within (Galster 2008). 
Thus, we would expect any measured effects at this 
SAMS scale of neighborhood to be underestimated, 
given that Buck (2001), Bolster et al. (2007), van 
Ham and Manley (2009), Andersson and Musterd 
(2010) and Andersson and Malmberg (2015) con-
sistently found stronger neighborhood effects at 
smaller spatial scales.

Income mix We focus on the income mix of neigh-
borhood as the [n0ij] variable of importance for five 
reasons. First, this is the aspect of neighborhood 
that has been the dominant focus of the interna-
tional scholarly literature beginning with the “con-
centrated poverty” thesis of Wilson (1987). Second, 
this dimension has been the focal point of several 
public policy initiatives in both the US and Western 
Europe; see Murie and Musterd (2004), Berube 
(2005), Briggs (2005), Musterd and Andersson 

Table 1. Descriptive statistics for Stockholm males and females being analyzed.

Males Females

Mean Std dev. Mean Std dev.

Control variables  
no. children under age 7 1.07 2.28 1.18 2.36
Marital status: coupled or married (1=yes) 0.50 0.50 0.50 0.50
Pre-retirement status (1=yes) 0.05 0.22 0.07 0.25
Parental leave during year (1=yes) 0.21 0.40 0.31 0.46
Sick leave during year (1=yes) 0.10 0.30 0.17 0.38
Student during year (1=yes) 0.04 0.19 0.07 0.25
12 years of education (LT 12 is omitted category) 0.16 0.37 0.16 0.36
13–14 years of education 0.18 0.38 0.21 0.41
15+ years of education 0.25 0.43 0.25 0.43
Changed from couple to single prior year (1=yes) 0.02 0.14 0.02 0.14
Changed from single to couple prior year (1=yes) 0.03 0.17 0.03 0.16
non-Western immigrant 0.12 0.33 0.11 0.31
Immigrant no. years in Sweden (0 if Swedish) 4.75 10.58 4.94 10.78
Age 41.46 8.14 41.19 8.22
Age squared 1785.0 682.10 1764.55 686.20

 
Neighborhood variables  
% Low-income neighbors ave. last 4 years 31.42 8.86 31.16 8.57
%. High-income neighbors ave. last 4 years 37.41 12.10 37.82 12.01

 
Cluster “high-income dominance” 0.12 0.33 0.13 0.33
Cluster “low-income dominance” 0.04 0.20 0.04 0.18
Cluster “middle-income and high-income dominance” 0.12 0.33 0.12 0.33
Cluster “low-income and high-income dominance” 0.05 0.22 0.06 0.23
Cluster “low-income and middle-income dominance” 0.18 0.38 0.17 0.37
Cluster “mixed-income” 0.49 0.50 0.49 0.50

 
Dependent variables (in 100 SWE kronor)  
1-year change in income from work 134.26 1667.27 101.96 789.88
5-year change in income from work 658.16 2759.44 515.44 1335.01
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(2005), and norris (2006). Third, an earlier study 
using similar Swedish data found that initial neigh-
borhood income mix was more strongly correlated 
with subsequent levels of individual incomes than 
neighborhood mix defined by education, ethnicity, 
family status, or housing tenure (Andersson et al. 
2007). Fourth, when multiple aspects of the residen-
tial environment are collapsed into a single index of 
neighborhood conditions (e.g. Bolster et al. 2007; 
Propper et al. 2007; van Ham and Manley 2009, 
2010; Brännström and Rojas 2012) it is less clear 
which particular aspect of the context is generating 
the observed correlation with individual outcomes, 
and thus it provides less clear guidance to policy-
makers. Fifth, in most nations espousing “social 
mix” principles it is legal to tailor public policies 
to have differential impacts on the basis of income, 
but illegal to do so on the basis of gender, ethnicity, 
religion or other potential dimensions of neighbor-
hood diversity.
 Having justified why we focus on the income 
composition of the neighborhood, we next consider 
how to operationalize “social mix” based on resi-
dent incomes. Several measures might be specified; 
in this article we consider two. The first involves 
continuous measures of the percentages of low- 
income and high-income male residents, a measure 
that has been employed often in the literature. The 
second is a new formulation of discrete neighbor-
hood income mix types based on a cluster analysis. 
We emphasize that both measures have their limita-
tions and therefore we essentially view our investi-
gations with these alternatives as robustness checks. 
When discussing holistically our findings and their 
policy implications we will focus only upon results 
that are general across both specifications of neigh-
borhood income mix.

Continuous measure of neighborhood income com-
position As one measure of neighborhood income 
mix, we specify the proportion of working age (20–
64 years) males in the lowest 30% of the nationwide 
male income distribution and that proportion in the 
highest 30% of the distribution; the middle 40% be-
comes the excluded reference category. For brev-
ity we will refer to these groups as “lower-income”, 
“middle-income”, and “higher-income” neigh-
bors.16 In the database we have constructed we com-
puted these neighborhood conditions annually based 
on the entire adult male population in Stockholm, 
even though our modeling utilizes a subset of these 
observations, as explained above.

 Several observational studies have paid at-
tention to how variations in the duration of expo-
sure modified the observed relationship between 
neighborhood income composition and several in-
dividual outcomes related to labor market perfor-
mance or human capital acquisition; see Aaronson 
(1998), Turley (2003), Wheaton and Clarke (2003), 
kauppinen (2007), Clampet-Lundquist and Massey 
(2008), Sampson et al. (2008) and Musterd et al. 
(2012). Several others have focused on the cumu-
lative effects on adults from sustained exposure 
to disadvantaged neighborhoods during child-
hood (Galster et al. 2007; Sundlöf 2008; Bergsten 
2010; Crowder and South 2011; Wodtke et al. 2011; 
Hedman et al. 2012). These studies paint a consist-
ent portrait that neighborhood effects seem to be 
stronger if the exposure is sustained, though the ve-
racity of most (except Aaronson 1998; Galster et al. 
2007; Musterd et al. 2012) can be challenged due to 
their failure to control for geographic selection bias. 
We therefore measure income composition as four-
year moving averages experienced by the individual 
for each year.17

 As seen in Table 1, working-age adults in 
Stockholm on average experience a mixed resi-
dential (SAMS) environment composed of 31% 
lower-income, 32% middle-income and 37% 
higher-income neighbors.18 Of course these means 
might have been produced by roughly a third of the 
sample each experiencing homogeneously lower-, 
middle-, or higher-income neighborhoods. As doc-
umented further in the next section, such was not the 
case because virtually all Stockholm neighborhoods 
are “mixed” to some extent. nevertheless, there was 
substantial variation in such exposures in our analy-
sis sample. Males experienced a range of 5–93% 
in their four-year average percentages of lower- 
income neighbors and 0–84% in their four-year av-
erage percentages of higher-income neighbors. The 
corresponding figures for females were 5–92% and 
0–79%.

Cluster type measure of neighborhood income 
composition The limitation with the aforemen-
tioned continuous specification of neighborhood 
income mix is that the coefficient for the percent-
age of lower-income neighbors variable can only be 
interpreted as the impact resulting from a one per-
centage-point larger value of this variable and a cor-
responding one percentage-point smaller value of 
the percentage middle-income neighbors variable, 
holding the percentage of higher-income neighbors 
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constant. (An equivalent interpretation applies to 
the higher-income neighbor variable’s coefficient.) 
This specification thus assumes that the marginal 
impact of trading off middle-income for lower- 
income neighbors is invariant to the percentage of 
higher-income neighbors (and for higher-income 
neighbors is invariant to the percentage of lower-
income neighbors). Another way to view this lim-
itation is that marginal increases in the percentage 
of lower-income neighbors do not consistently im-
ply increases in overall neighborhood income mix; 
it will depend upon the original percentage upon 
which this change is measured. To avoid this limi-
tation we specify an alternative way to operation-
alize neighborhood income mix that relies upon the 

particular, “lumpy” variants in composition actually 
experienced by Stockholm households.
 We employed a cluster analysis for delineat-
ing various types of urban neighborhoods, which 
has become standard practice.19 Specifically, we ap-
plied k-means cluster analysis to identify relatively 
homogeneous groups of cases based on ranges of 
our aforementioned continuous income variables: 
the four-year averages of the percentages of lower- 
income, middle-income, and higher-income neigh-
bors experienced by those in our analysis sample. We 
created six classes for each of these variables repre-
senting the 0–10, 10–25, 25–50, 50–75, 75–90 and 
90–100 percentiles.20 Permutations of these classes 
can be thought of as types of possible neighborhood 

Figure 1. Location of neighborhood types of income mix in Stockholm, 2005.
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income mixes experienced by those in our analysis 
sample. Eighty-five of these combinations con-
tained observations in our dataset; we used these in 
the cluster analysis. We experimented with several 
numbers of clusters and finally constructed six to 
represent the alternative residential contexts expe-
rienced by those in our analysis sample.21 In Table 
2 we present these clusters, with their heuristic la-
bels and average percentage of lower-, middle- and 
higher-income neighbors that males and females 
in our analysis sample experienced. Apart from a 
cluster with high-income dominance and a cluster 
with low-income dominance, we also distinguished 
three clusters where two categories were dominant 
and one “mixed” cluster with approximately equal 
representations of all three income categories. not 
surprisingly, there are no gender differences in the 
mean exposures to these various residential con-
texts: see Table 2.
 Figure 1 shows the location of these neighbor-
hood types in Stockholm in 2005. It is immediately 
clear that the clusters occupy distinct ecological 
niches, with the low-income areas located in a band 
just north of the city center, low-income and high-
income dominant areas just east of the city center, 
high-income dominant areas in the west and south-
west, etc.
 One vital fact emerges from our analysis of 
neighborhood income distributions experienced 
by Stockholm residents: by international stand-
ards there are very few, if any, that approach ho-
mogeneity; virtually all evince some non-trivial 
degree of mixing. From the information presented in 
Table 2 it becomes clear that all types of residential 

experiences we have identified, including the clus-
ters that are “dominated” by higher-income or 
lower-income neighbors, show a substantial mix-
ture of the income categories. Unlike experiences 
in countries such as the US, the poorest neighbor-
hoods experienced in Stockholm still include over 
40% middle- and higher-income groups.22 Thus, it 
is important to view our study as one that is probing 
the economic consequences of experiencing differ-
ent degrees and patterns of essentially mixed resi-
dential environments, not the consequences of what 
in other national contexts might be concentrated dis-
advantage or advantage.

Control variables
As for the control variables in our models, we in-
cluded demographic and household characteristics 
at the beginning of each baseline year during which 
succeeding income changes were measured (num-
ber of children under age 7, age, age squared,23 ed-
ucational attainments, non-Western immigrants’24 
tenure in Sweden), and other life events during the 
period that likely will affect their income growth 
(such as parental leave, illness, attending school, or 
changing coupling/marital status). We also include 
a series of year dummy variables to control for the 
(unspecified) time-varying local labor market con-
ditions experienced during the period of analysis. 
Gender and non-Western immigrant status are con-
trolled via stratification. See Table 1 for a com-
plete listing of these variables and their descriptive 
statistics.

Table 2. Income composition of neighborhood types experienced in Stockholm.

Males Females

Mean proportions within cluster Mean proportions within cluster

Cluster name
% 

Lower
%

 Middle
% 

Higher Total
%

 Lower
% 

Middle
% 

Higher Total

“High-income dominance” 20.8 22.0 57.3 100.0 20.8 22.0 57.2 100.0
“Low-income dominance” 58.8 27.8 13.5 100.0 58.4 28.0 13.6 100.0
“Middle-income and 
 high-income dominance” 23.0 32.0 45.0 100.0 23.1 32.0 44.9 100.0
“Low-income and  
 high-income dominance” 32.8 21.5 45.8 100.0 32.7 21.5 45.8 100.0
“Low-income and  
 middle-income 
 dominance”  38.8 38.3 23.0 100.0 38.6 38.3 23.1 100.0
“Mixed-income” 31.2 32.1 36.7 100.0 31.2 32.0 36.8 100.0
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Findings 
Control variables
Results for the control variables for one-year in-
come change models as produced by Stata’s 
XTREG/FE procedure (stratified by gender) are pre-
sented in Table 3; as these do not differ appreciably 

with variations in how neighborhood income mix is 
measured, we present them only once to conserve 
space.25 The control variables of time-varying indi-
vidual characteristics performed as expected and in 
the same qualitative fashion for both males and fe-
males, with a few exceptions. Annual income gain 

Table 3. Estimated parameters for fixed effect, income change models using continuous measures of income mix, by gender.

1-Year earnings change 5-Year Earnings Change

Males Females Males Females

Coeff. Std error Coeff.
Std 

error Coeff.
Std  

error Coeff.
Std  

error

no. children under age 7 0.25 (1.09) 6.00*** (0.34) –8.00* (3.21) 22.1*** (1.02)
Marital status: coupled or married 

(1=yes) 22.4*** (5.04) 43.7*** (2.54) 23.1 (18.5) 264.8*** (9.03)
Pre-retirement status (1=yes) 33.0*** (4.60) –25.4*** (3.27) 752.9*** (15.0) 641.3*** (10.4)
Parental leave during year (1=yes) –62.0*** (5.70) –30.1*** (2.06) –34.7** (11.4) 101.7*** (5.40)
Sick leave during year (1=yes) –110.3*** (3.36) –140.1*** (1.83) –51.9*** (6.47) –73.8*** (3.65)

Student during year (1=yes) 256.7*** (4.19) 293.0*** (2.63) 1001.0*** (13.4) 957.0*** (6.40)
12 years of education (LT 12 is omit-

ted category) 116.8*** (8.68) 89.1*** (4.52) 251.8*** (36.5) 173.5*** (19.3)
13–14 years of education 272.6*** (8.88) 245.9*** (4.96) 686.6*** (37.4) 635.5*** (24.8)
15+ years of education 398.7*** (11.0) 372.6*** (5.50) 723.5*** (40.0) 499.0*** (32.5)
Changed from couple to single prior 

year (1=yes) –3.34 (11.0) 29.5*** (4.78) –20.1 (20.9) 113.3*** (9.11)

Changed from single to couple prior 
year (1=yes) –37.4*** (10.1) –158.3*** (5.07) –12.1 (18.5) –208.4*** (8.35)

Immigrant no. years in Sweden (0 if 
Swedish) 1.48** (0.51) 0.99*** (0.28) 16.6*** (2.55) –2.78* (1.36)

Age 21.2*** (1.53) 20.7*** (0.81) 42.7*** (7.14) 78.0*** (3.59)
Age squared –0.19*** (0.017) –0.20*** (0.0090) –0.75*** (0.088) –0.97*** (0.043)
1995 (1994 is omitted category) 52.3*** (4.24) 23.7*** (2.27) 175.1*** (6.84) 61.7*** (3.34)

1996 46.9*** (4.46) 8.84*** (2.22) 214.3*** (8.01) 103.7*** (4.01)
1997 56.1*** (4.37) 4.10 (2.35) 84.4*** (9.07) 64.5*** (4.53)
1998 55.1*** (5.40) 22.7*** (3.07) –106.0*** (9.59) –4.14 (4.90)
1999 131.3*** (6.16) 36.1*** (3.03) –207.8*** (11.1) –66.5*** (5.05)
2000 61.7*** (6.92) 37.2*** (2.88) –342.6*** (11.1) –127.6*** (4.79)

2001 –120.6*** (7.37) –37.6*** (2.99) –338.8*** (10.9) –153.3*** (4.69)
2002 –169.3*** (7.52) –66.5*** (3.03) –173.8*** (9.45) –86.6*** (3.93)
2003 –96.0*** (6.57) –58.8*** (3.14) –75.4*** (9.87) –45.7*** (3.53)
2004 –46.5*** (6.89) –44.2*** (3.41) n/A n/A n/A n/A
2005 –3.91 (7.89) –12.7*** (3.78) n/A n/A n/A n/A

2006 –2.33 (6.55) –5.88 (4.34) n/A n/A n/A n/A
Mean % lower-income neighbors 

prior 4 years –1.25** (0.46) –0.23 (0.24) –7.45*** (2.11) 1.76 (1.04)
Mean % higher-income neighbors 

prior 4 years –2.34*** (0.40) –0.51** (0.19) –14.2*** (1.96) 1.10 (0.87)
Constant –443.6*** (47.4) –540.1*** (23.6) 539.9** (209.1) –1622.1*** (99.5)

Observations 1,513,741 1,552,819 1,085,260 1,113,742

n_clusters 124,269 127,461 124,269 127,461
rho 0.037 0.058 0.24 0.32
r2 0.0034 0.015 0.015 0.056
F 374.0  1119.2  517.1  1472.2  

Standard errors in parentheses; all models include fixed effects.
*p < 0.05, **p < 0.01, ***p < 0.001.
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was greater for those who had progressively better 
educational credentials, remained married or part-
nered in their civil union status, did not get married 
in the prior year, were students, and were not on sick 
or parental leave. The quadratic results for age indi-
cated that increasing labor market experience raised 
annual income gain until approximately age 50. 
Immigrants gained a small amount from more years 
in Sweden. Females (but not males) evinced greater 
one-year income gains if they had an increase in 
the number of children under age seven or if they 
changed civil union status from couple to single. 
Females who were nearing retirement evinced lower 
income gains but males evinced the opposite. Years 
1995 through 2000 represented a period of strong 
Stockholm labor markets that conveyed income 
gains to individuals, presumably through expanding 
labor demands. All the subsequent results regarding 
neighborhood income mix variables should be in-
terpreted in the context of models containing these 
control variables (as well as person-specific fixed ef-
fects), though for brevity these are not reported.

Continuous measure of neighborhood income mix
Of more relevance to our enquiry are the results for 
the neighborhood income mix variables. The bot-
tom section of Table 3 presents these results for 
the continuous measures, which indicate a statis-
tically and economically significant negative ef-
fect of both percentages of low- and high-income 
neighbors on males’ one- and five-year income tra-
jectories. A male experiencing a one standard devi-
ation higher percentage of lower-income neighbors 
(and correspondingly lower percentage of middle-
income neighbors) over the prior four years would 
be predicted by our model to evince a 9% smaller 
change in both one- and five-year income compared 

with an otherwise identical male. A male experi-
encing a one-standard deviation-higher percentage 
of higher-income neighbors (and correspondingly 
lower percentage of middle-income neighbors) 
over the prior four years would be predicted by our 
model to evince a 24% smaller change in both one- 
and five-year income compared with an otherwise 
identical male. The relationships for females were 
weak to nonexistent. Prior studies using our meas-
ure of neighborhood income mix have found similar 
results, even though they employed the level (not the 
change) of income as the dependent variable, and 
different econometric techniques (cf. Galster et al. 
2008, 2010; Galster and Hedman 2013; Hedman 
and Galster 2013). Given the apparent robustness of 
this result across many specifications, we think it ap-
propriate to conclude that there is a nontrivial effect 
on Stockholm male income from neighborhood in-
come composition measured in this continuous way. 
However, as we will amplify below, these effects are 
heterogeneous across income and ethnic groups, so 
we shall postpone interpretation of these results un-
til they are presented in their entirety.

Cluster type measure of neighborhood income mix
Coefficients estimated for the various types of 
neighborhoods are presented in Table 4; for brev-
ity standard errors and results for control variables 
are omitted. This specification reinforces the con-
clusions above but adds nuance. Males benefit from 
higher annual and five-year income gains if they 
reside in any type of neighborhood (surprisingly, 
even low-income dominant ones) compared with 
the high-income dominant ones. The increments in 
male annual income range across the neighborhood 
types from 19% to 35% of the mean annual gain; the 
corresponding range for five-year increase is even 

Table 4. Estimated coefficients for neighborhood type measures of income mix in fixed effect, income change models; by gender.

 One-year income change model Five-year income change model

 
neighborhood cluster type dominant group neighborhood cluster type dominant group

 Low
Middle 
–high

Low 
–high

Low 
–middle Mixed Low

Middle 
–high

Low 
–high

Low 
–middle Mixed

Males 47.1*** 25.5*** –11.5 33.6*** 34.1*** 298.2*** 205.5*** 86.9 215.4*** 230.8***
Females 6.26 –7.48* –25.9*** –5.88 –11.8*** –6.28 –61.4*** –117.7*** –69.9*** –88.1***

Note: all models include fixed effects and controls as shown in Table 3; excluded neighborhood type is high-income dominant.
*p < 0.05; **p < 0.01; ***p < 0.001.
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larger: 31–45%. The pattern is quite different for fe-
males, whose income trajectories suffer in several 
of the more mixed-income contexts compared with 
the high-income dominant context. As before, the 
magnitudes of impact for females are smaller: dec-
rements in annual income ranging across the types 
from 7% to 26% of the mean and corresponding fig-
ures for five-year gains ranging from 12% to 23%.

Heterogeneity of effects by income and ethnicity
The aggregate story for males and females gets con-
siderably more complicated when we stratify by in-
come group (using the same 30th and 70th percentile 
breaks to create three classes as we did in defining 
the continuous neighborhood income mix) and by 
Swedish/non-Western immigrant status. What im-
mediately becomes apparent in examining Table 5 is 
that the aggregate results portrayed in Table 3 for the 
continuously measured neighborhood mix do not 
appertain generally across the various groups.
 Consider first the results for males. The apparent 
aggregate male benefit from residing among more 
middle-income neighbors is revealed in Table 5 to 
be primarily produced by higher-income Swedes 
and is completely absent for non-Western immi-
grants. A Swedish higher-income male experienc-
ing a one standard deviation higher percentage of 
lower-income neighbors (and correspondingly 
lower percentage of middle-income neighbors) over 
the prior four years would be predicted by our model 
to evince a 26–27% smaller change in both one- and 
five-year income compared with an otherwise iden-
tical male. A Swedish higher-income male experi-
encing a one standard deviation higher percentage 
of higher-income neighbors (and correspondingly 
lower percentage of middle-income neighbors) over 
the prior four years would be predicted by our model 
to evince a 21% smaller change in annual income 
and a 37% smaller change in five-year income com-
pared with an otherwise identical male.
 A new result for males also emerges for lower-
income immigrants, who gain somewhat over a five-
year horizon from a higher share of higher-income 
neighbors. A non-Western immigrant male experi-
encing a one standard deviation higher percentage 
of higher-income neighbors (and correspondingly 
lower percentage of middle-income neighbors) 
over the prior four years would be predicted by our 
model to evince a 9% larger change in five-year in-
come compared with an otherwise identical male 
immigrant.

 As for females, the aggregate relationships us-
ing the continuous measures of neighborhood in-
come mix were weak to nonexistent, but Table 5 
reveals some interesting disaggregated patterns. 
Middle-income Swedish females benefit modestly 
from more higher-income neighbors: 10% larger 
five-year income gain for a one standard deviation 
increase. Unexpectedly, lower- and middle- income 
immigrant females apparently benefit over the five-
year span from both more lower-income and (es-
pecially) higher-income neighbors (compared with 
middle-income ones). A lower-income immigrant 
female experiencing a one-standard deviation- 
higher percentage of lower-income neighbors 
(and correspondingly lower percentage of middle- 
income neighbors) over the prior four years would 
be predicted by our model to evince a 12% larger 
change in five-year income, ceteris paribus, the cor-
responding increment for a standard deviation in-
crease in higher-income neighbors is 18%. These 
neighborhood impacts are considerably stronger 
for middle-income immigrant females: their cor-
responding gains in five-year income are 34% and 
60% at the mean for standard deviation increases in 
lower- and higher-income neighbors, respectively.
 When the cluster-analysis-based neighborhood 
income mix types are employed as predictors, yet a 
different picture of heterogeneity arises. Compared 
with results using the continuous measures of neigh-
borhood income mix, the models using types re-
veal many more statistically significant differences 
among Swedish groups but fewer statistically sig-
nificant differences among non-Western immigrant 
strata. See Table 6.
 Again considering males first, the prior con-
clusions that Swedish higher-income males bene-
fit from more middle-income neighbors is supported 
by the five-year change results for neighborhood 
type. The prior conclusion about immigrant males 
benefitting from more higher-income neighbors was 
not replicated, however. Indeed, none of the neigh-
borhood types proved statistically significant pre-
dictors in any models involving male immigrants. 
nevertheless, several new relationships emerged for 
Swedish males. Compared with residing in high- 
income-dominant contexts, lower-income Swedish 
males gained more income in both the short and 
longer run if they resided in the more mixed or even 
lower-income-dominant neighborhood types. Just 
the opposite proved the case for middle-income 
Swedish males, however, for five-year income 
changes.
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 In the case of Swedish females, the earlier find-
ing that middle-income females benefit in both the 
short and longer run from higher-income neighbors 
was replicated. Several new distinctions emerged 
when using the neighborhood types, however. 
Lower-income Swedish females gained higher an-
nual income increases if they were not in higher-
income-dominated areas (just as in the case of 
lower-income Swedish males). On the contrary, 
middle-income Swedish females gained higher an-
nual and five-year income increases if they were in 
higher-income-dominated areas (just as in the case 
of middle-income Swedish males). Higher-income 

Swedish females also gained higher annual and five-
year income increases if they were in areas domi-
nated by higher-income neighbors (which is opposite 
the case for higher-income Swedish males).
 Finally, the prior finding that lower-income, 
immigrant females gained in five-year changes by 
having either more lower-income or higher-income 
neighbors was not replicated when using neighbor-
hood income mix types. The analogous prior finding 
for middle income, immigrant females was only par-
tially replicated. The results in Table 6 indicate that 
they do substantially better in five-year income tra-
jectory in higher-income-dominant neighborhoods 

Table 5. Estimated coefficients for continuous neighborhood measures of income mix in fixed effect, income change models; by gender, 
income group, ethnicity

Swedish ethnicity

 
Mean income  

change (100s kronor)

One-year income change 
model by neighborhood in-
come group %

Five-year income change 
model by neighborhood in-
come group %

 no. obs. One year Five years
% 

Lower income
% Higher 
income

% 
Lower income

% Higher 
income

Males      
Lower income 47,739 275.1 909.1 1.18 0.58 –1.15 –1.86
Middle income 62,754 73.8 435.2 0.61 0.10 1.18 1.68
Higher income 71,694 129.2 785.7 –3.85* –2.27* –22.9*** –24.0***

Females     

Lower income 62,147 230.2 766.9 0.40 –0.66 1.06 1.55
Middle income 82,790 59.0 389.0 –0.02 0.79* 1.12 3.36***
Higher income 51,263 56.3 560.0 –0.53 0.57 –7.51 –1.49

non-Western immig rant ethnicity

 Mean income  
change (100s kronor)

One-year income change 
model by neighborhood in-
come group %

Five-year income change 
model by neighborhood in-
come group %

 no. obs. One year Five years
% 

Lower income
% Higher 
income

%
 Lower income

% Higher 
income

Males     
Lower income 12,234 159.6 603.9 –0.55 –0.78 3.77 4.29*
Middle income 10,447 –4.2 163.4 –0.50 0.28 2.29 3.67
Higher income 6238 1.5 335.0 –1.06 –2.91 9.81 –2.31

Females      

Lower income 12,007 129.8 511.6 0.09 0.34 6.61*** 7.76***
Middle income 9983 3.5 174.5 0.53 0.77 6.56* 8.73***

Higher income 3706 13.2 425.1 –3.35 –3.05 11.6 9.19

Note: all models include fixed effects and controls as shown in Table 3.

*p < 0.05; **p < 0.01; ***p < 0.001.
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Table 6. Estimated coefficients for neighborhood type measures of income mix in fixed effect, income change models; by gender, income group, 
and ethnicity.

Swedish ethnicity

 One-year income change models 
by neighborhood income mix type

Five-year income change models 
by neighborhood income mix type

 Low
Middle
–high

Low
–high

Low
–middle Mixed Low

Middle
–high

Low
–high

Low
–middle Mixed

Males    
Lower  

income 57.4** 27.4 38.4* 36.6* 45.1** 104.2* 104.9** 107.2 86.9 101.8*
Middle 

income 6.77 –3.62 1.76 –6.71 –9.89 –6.12 –36.2* –36.2 –57.8** –54.4**
Higher 

income 1.54 11.4 –94.2** –15.4 0.95 89.2 219.7*** –108.7 157.7* 215.9***

Females    
Lower 

income 58.2*** 33.8*** 35.4*** 42.8*** 43.4*** 33.5 –7.83 –12.5 –12.2 –10.9
Middle 

income –38.6*** –26.3*** –40.4*** –34.1*** –34.4*** –82.6** –71.4*** –111.0*** –87.4*** –95.6***
Higher 

income –44.0 –42.2*** –74.2*** –37.7 –52.0*** –206.7** –131.6*** –291.7*** –126.5** –169.1***

non-Western immigrant ethnicity

 One-year income change models 
by neighborhood income mix type

Five-year income change models 
by neighborhood income mix type

 Low
Middle
–high

Low–
high

Low–
middle Mixed Low

Middle
–high

Low
–high

Low
–middle Mixed

Males    
Lower 

income 21.7 28.3 2.01 33.5 30.5 19.0 16.5 175.4 12.0 –1.31
Middle 

income –35.0 –37.4 33.8 –25.7 –14.5 –103.4 –90.6 –13.8 94.3 –96.4
Higher 

income 89.5 –16.7 –36.7 83.8 8.56 354.5 14.5 –63.8 88.7 108.4

Females    
Lower 

income –8.0 –14.3 8.76 –5.16 5.87 –8.96 –13.8 –13.2 –27.6 8.26
Middle 

income –17.1 –35.4 –31.8 –18.1 –13.5 –179.5*** –134.0** –142.5* –213.5*** –166.6***
Higher 

income 5.21 –42.3 –58.8 –21.8 –24.7 –44.3 –187.1 –140.7 –252.3 –247.4*

Note: all models include fixed effects and controls as shown in Table 3; omitted neighborhood type is “higher-income dominant”.
*p < 0.05, **p < 0.01, ***p < 0.001.
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than either variously mixed ones or in the low- 
income dominant ones; the superiority of these 
higher-income contexts is roughly the same magni-
tude as the mean change for this group (cf. Table 1).

Discussion
We note at the outset that we will focus our dis-
cussion upon results that are general across both 
specifications of neighborhood income mix. The 
preeminent finding of this article is the heteroge-
neity of neighborhood income mix effects on res-
idents’ income trajectories. For some groups these 
effects can be unquestionably large yet opposite in 
direction. One of the prime distinctions is based on 
gender, where females generally do better econom-
ically in neighborhoods with higher shares of high-
income neighbors whereas males do better in those 
with higher shares of middle-income neighbors. If, 
for example, middle-income non-Western immi-
grant females were to reside in high-income-dom-
inant Stockholm neighborhoods they could expect 
a much larger five-year income gain (roughly dou-
ble the mean gain for this group overall) than if they 
were to reside in other environments. Substantial 
gains would also occur for middle- and higher- 
income Swedish females in such circumstances. 
On the other hand, if higher-income Swedish males 
were to reside in high-income-dominant Stockholm 
neighborhoods they could expect a much-attenuated 
five-year income change (by over one-quarter) than 
if they were to reside in more mixed environments.
 national origin also proved another important 
source of heterogeneity of impact. non-Western im-
migrant females exhibited much stronger effects 
from their neighborhoods on their five-year income 
trajectories than Swedish females, both in absolute 
and percentage terms. By contrast, our measures of 
neighborhood income mix demonstrated no robust 
predictive power when it came to income trajecto-
ries of non-Western immigrant males of any income, 
whereas for Swedish males numerous large impacts 
were manifest.
 Perhaps most surprising was the lack of sig-
nificant relationships for lower-income residents’ 
income trajectories and the lower-income compo-
sition of their neighborhoods. Contrary to conven-
tional wisdom, we could not identify any support for 
the notion that lower-income residents imposed neg-
ative economic externalities on other low-income 
neighbors, regardless of gender or ethnicity. We 
caution that this result may not be general beyond 

Sweden, given that nowhere are there extreme con-
centrations of disadvantage, those who earn lit-
tle nevertheless are entitled to a generous package 
of income, health, education and housing benefits, 
there are minimal fiscal capacity disparities among 
local jurisdictions, and national spatial policies have 
tried to focus compensatory public services and 
institutional supports on less advantaged places. 
Moreover, we hasten to add that our study does not 
address the issue of the self-assessed social and psy-
chological integration into Sweden of lower-income 
people in general, and immigrant male youth in par-
ticular (kelly 2013). As such, it should not be in-
terpreted as implicit commentary on the recent civil 
disturbances in some Stockholm neighborhoods.

Comparison to other studies of economic impacts 
of neighborhood
Our heterogeneous findings stand in clear contrast 
to those of other scholars who did not identify sta-
tistically or economically significant neighbor-
hood effects on income or employment outcomes 
(cf. Bolster et al. 2007; Propper et al. 2007; van 
Ham and Manley 2010). One obvious potential rea-
son for the disparity in results is that Bolster et al. 
(2007) allow for heterogeneity by gender and (via 
quantile regression) income group, van Ham and 
Manley (2010) allow for heterogeneity by tenure, 
and we allow for heterogeneity by gender, income, 
and ethnicity. Perhaps the finer-grained heterogene-
ity we discovered is blurred at a courser level of ag-
gregation, although Propper et al. (2007) observed 
no differences among social renters in the relation-
ship between residence in the most disadvantaged 
neighborhood quartile and the individual’s income 
level 10 years hence across age, gender, educa-
tion, and ethnic strata. Another potential reason is 
that we measure neighborhood income mix (in two 
ways), whereas the others use a composite neigh-
borhood disadvantage index and/or percentage of 
social rented housing. It may be that income mix 
serves as a superior proxy for the sorts of causal pro-
cesses creating neighborhood effects than the other 
measures, as suggested by Andersson et al. (2007). 
Moreover, we use a four-year average neighborhood 
exposure measure, instead of the one-year measure-
ments employed by Bolster et al. (2007), Propper 
et al. (2007), and van Ham and Manley (2010). If 
neighborhood environments require a modicum 
of sustained exposure before registering impacts 
(Musterd et al. 2012) our longer-term measure 
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may prove more efficacious. Finally, we employ an 
econometric method that arguably does a superior 
job of insulating results from geographic selection 
bias, whose impact may have been to minimize the 
apparent neighborhood effect (Brooks-Gunn et al. 
1997).

Heterogeneity of neighborhood causal processes 
and residents’ responses
Our heterogeneous results likely emerged because 
the variety of potential neighborhood causal pro-
cesses at play (described earlier) generate different 
responses for different kinds of residents (Burdick-
Will et al. 2011; Galster et al. 2010; Bergsten 2010; 
Clampet-Lundquist et al. 2011; Ludwig 2012; 
Musterd et al. 2012; Andersson and Malmberg 2015; 
Sharkey and Faber 2014). We cannot, of course, of-
fer any firm claims about causal processes based on 
our statistical relationships, but we offer some spec-
ulations that would be consistent with our observed 
heterogeneity.
 Among Swedes, higher-income males bene-
fit economically from residing with relatively more 
middle-income and fewer higher-income neigh-
bors, although middle-income males evince just the 
opposite relationship. Likewise, both middle- and 
higher-income females benefit from residing with 
relatively more middle-income and fewer higher-
income neighbors. These results are consistent ho-
listically with local social interaction propensities 
and network patterns that are strongly differenti-
ated by class and gender. Higher-income Swedish 
males may spend relatively little time in their neigh-
borhoods, and when they do, they would be less 
likely to engage in less-than-superficial neighboring 
compared with middle-income males or females of 
any income. These higher-income males may thus, 
ironically, become more socially isolated when re-
siding in higher-income-dominant neighborhoods, 
to their unwitting economic detriment.26 Swedish 
women and middle-class males, by comparison be-
ing more prone to interact and build more meaning-
ful networks with neighbors, will gain economically 
as these networks bridge more higher-income mem-
bers who presumably provide more resources of 
various sorts, including information about income-
enhancing prospects and techniques.
 non-Western immigrant females consistently 
demonstrated that they had superior five-year in-
come trajectories if they resided among large num-
bers of higher-income neighbors; this was most 

dramatically shown in the case of middle-income 
immigrant females. In her study of an immigrant-
dense neighborhood in The Hague, Pinkster (2008) 
showed how local social control could limit females’ 
ability and willingness to look for employment op-
portunities outside of the neighborhood, especially 
in areas where more traditional, patriarchal norms 
dominate (as they likely do in similar Stockholm 
neighborhoods). This implies that immigrant fe-
males’ economic success will be more sensitive to 
the role modeling, peer effects, information, and op-
portunities afforded by higher-income neighbors, 
perhaps because they are more tolerant of female la-
bor force participation and more open to females be-
ing part of their networks.
 Again, we stress that we can only offer conjec-
tures about the reasons for the different apparent im-
pacts that neighborhood social mix has on different 
types of residents. We thus urge additional research 
involving mixed methods in an effort to elucidate 
the underlying heterogeneity of these response 
processes.

Implications for social mix policy
Recent research indicates increasing levels of socio-
economic segregation in most European capital cit-
ies, and Stockholm is no exception (Andersson and 
kährik 2015). It is highly likely that this develop-
ment will spur intensified interest in how to re-
verse the trend and especially how to avoid negative 
neighborhood effects, in particular for those having 
less resources. By focusing on our results for lower-
income groups we can draw several relevant impli-
cations for urban policies of encouraging a mixture 
of income groups in neighborhoods, particularly in 
Sweden. In overview, variations in the mix of lower-
income and middle-income neighbors appears to be 
of little importance to lower-income individuals’ in-
come trajectories (regardless of gender or ethnic-
ity), but variations in the mix of lower-income and 
higher-income neighbors may be. Moreover, it ap-
pears that middle-income females are economically 
harmed by exposure to lower-income-dominant 
contexts. Thus there may be justification on grounds 
of overall societal efficiency for a particular sort of 
social mix strategy.
 First, it is clear from Tables 5 and 6 that there is 
not one statistically significant result indicating ei-
ther that a higher percentage of lower-income neigh-
bors (and corresponding reduction in middle-income 
ones) or residence in a low-income-dominant 
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neighborhood type (compared with any other type) 
has harmful effects on the annual or five-year trajec-
tories of low-income individuals. To test the robust-
ness of this conclusion we defined a new, extreme 
type of four-year neighborhood experience – an av-
erage of more than 50% lower-income neighbors – 
and re-estimated the models. The results reinforced 
the prior conclusion. This clearly runs counter to a 
large body of US-based neighborhood effects re-
search noted previously, but is understandable in 
light of longstanding Swedish government actions 
that not only avoid extreme concentrations of lower-
income individuals but also target a variety of em-
ployment-enhancing services and institutions in 
areas where concentrations are the highest.
 This is not to say that neighborhood income mix 
is irrelevant to lower-income individuals, however; 
rather that the neighborhood composition of higher-
income individuals may be more telling. Swedish 
males and females evince attenuated income gains 
when they reside in higher-income-dominant en-
vironments compared with any other type, which 
might be explained by the networking barriers of 
social distance that inhibit the transmission of val-
uable economic information from higher- to lower-
income neighbors when the former predominate to 
the extent that they can isolate themselves from their 
less-fortunate neighbors. A different pattern emerges 
for lower-income immigrants of both genders, who 
gain from having higher percentages of higher- 
income (generally starting from a low base percent-
age) instead of middle-income neighbors, perhaps 
reflective of a more vibrant ethnic enclave with its 
enhanced attendant economic prospects (Andersson 
et al. 2014). We caution about drawing any firm pol-
icy directions for the results for immigrants, how-
ever, because we have not measured characteristics 
of the neighborhood environment that may pertain 
directly to their economic performance, such as the 
human capital and employment possessed by their 
co-ethnic neighbors (Andersson et al. 2104).
 A final policy-relevant consideration here is the 
degree to which middle- and higher-income indi-
viduals might be economically harmed by a social 
mix policy that increased their residential exposure 
to lower-income neighbors. Such a consideration is 
vital for ascertaining the degree to which a social 
mix policy might not only improve the wellbeing of 
the less advantaged but increase the net wellbeing 
of the society overall after those whose wellbeing 
has declined are taken into consideration (Galster 
and Zobel 1998; Galster 2002, 2007a, 2007b, 2013). 

Table 5 shows no evidence that the income trajec-
tories of either middle- or higher-income individu-
als would be degraded by the marginal replacement 
of their own group by lower-income neighbors. 
The only hint of possible harm comes from Table 
6, which shows that middle- and higher-income 
Swedish females and middle-income immigrant fe-
males perform worse in neighborhood types with 
dominant shares of lower-income residents, instead 
of dominant shares of middle and/or higher-income 
residents.
 The foregoing provides support for a partic-
ular sort of social mix policy that attempts to re-
duce the incidence of lower-income-dominant 
neighborhood environments and replace them with 
more mixed or middle-income-dominant neighbor-
hood environments, but for an unconventional rea-
son. Based on our results, avoiding concentrations 
of disadvantage in Stockholm can be justified be-
cause it reduces exposure to a context in which 
some citizens (particularly middle-income females) 
are harmed, not solely because it will improve the 
income prospects of lower-income citizens. The 
alternative to such lower-income-dominant neigh-
borhoods in this strategy should be mixed and 
lower-/middle- income-dominant neighborhoods, 
as these are clearly superior from the perspective of 
several lower- income groups than the high-income 
and high-/low-income-dominant neighborhood al-
ternatives. Such a strategy could indeed be justi-
fied on grounds of aggregate economic efficiency 
since it would likely produce Pareto improvements, 
if our results from Stockholm can be generalized. 
In sum, our results reinforce recent arguments for a 
more nuanced social mix policy (e.g. Galster 2013; 
Galster and Friedrichs 2015) that, as per conven-
tional wisdom, indeed tries to reduce the incidence 
of lower-income dominant neighborhoods and (less 
conventionally) replaces them with particular types 
of “mixed” alternatives. Moreover, policymak-
ers must recognize that (1) low-income individuals 
will not likely reap homogeneous benefits of such 
a nuanced social mix policy; and (2) some middle- 
income individuals will likely reap some benefits as 
well, compared with the status quo.

Conclusion
In this article we have tried to contribute to policy 
debates over the consequences of neighborhood so-
cial mix and scholarly debates over the economic im-
portance of neighborhood effects. To do so we have 
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advanced an original econometric specification in-
tegrating a change model and a fixed-effect panel 
model in a way that minimizes potential biases from 
both time-varying and invariant unobservables and 
thus permits causal inferences with enhanced con-
fidence. We have found that the neighborhood in-
come mix experienced by working-age adults in 
Stockholm over the past four years affects subsequent 
income trajectories of residents in highly heteroge-
neous ways according to gender, income and ethnic-
ity, and for some groups this effect can be substantial. 
variations in the mix of lower-income and middle-
income neighbors is of little importance to lower-
income individuals’ income trajectories (regardless 
of gender or ethnicity), but variations in the mix of 
lower-income and higher-income neighbors appear 
to be. Moreover, it appears that middle- income fe-
males are harmed by exposure to lower-income-
dominant contexts. Thus, we find justification on 
Pareto improvement grounds for a social mix strat-
egy that replaces lower- income-dominant contexts 
with more mixed or middle- income-dominant ones. 
Our results also hold a strong implication for the 
scholarly literature attempting to quantify neighbor-
hood effects: specifications that permit heterogene-
ous impacts are a must.
 We note in closing several limitations to our 
work that implicitly serve as guides for further re-
search. First, we recognize that the way we have 
operationalized neighborhood context could be 
modified. Different spatial scales should be tested 
and other aspects of the neighborhood environment 
(such as employment rates, educational composi-
tion, own-ethnic group capital, etc.) explored. We 
recognize that our investigation has been limited to 
four-year maximum durations of exposure; this was 
a strategic choice on our part to preserve temporal 
degrees of freedom in our panel. Certainly, further 
investigations probing consequences of even longer-
term exposures to disadvantaged Stockholm con-
texts would be appropriate. We have only touched 
here on the implications of neighborhood social mix 
for working-age adults; valuable payoffs from our 
modeling approach are also likely when applied to 
the impacts on children and adolescents (cf. Sundlöf 
2008; Bergsten 2010; Andersson and Malmberg 
2015). We emphasize that speculations we have of-
fered about underlying causal mechanisms should 
be treated as highly tentative pending many more 
qualitative investigations into a variety of Swedish 
neighborhood contexts. nevertheless, regardless 
of which mechanisms are producing the statistical 

results, our findings support the notion forwarded 
by Wilson (1987) decades ago that there is a com-
pelling public policy interest in focusing on areas of 
concentrated lower-income residence, even in a so-
cial welfare state like Sweden.
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Notes
 1. Many other studies have investigated this issue but are not 

noted here because they do not attempt to overcome geographic 
selection bias.
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 2. Andersson et al. (2007) show with the same dataset that differ-
ent neighborhood characteristics have vastly different correla-
tions with individuals’ incomes.

 3. Difference models reduce statistical power by shrinking var-
iation in the outcome variable and assume that change rela-
tionships are independent of starting conditions. Fixed-effect 
models assume that the individual dummies adequately cap-
ture the bundle of unobservables for all times during the panel 
and that the effect of this bundle remains constant during the 
panel. Instrumental variables must be both valid and strong. 
Micro-scale investigations are limited to neighborhood effect 
mechanisms that operate only at the small geographic scales 
and assume there is no residential sorting on unobservables at 
that scale.

 4. note that, unlike Galster et al. (2008, 2010) and Galster and 
Hedman (2013), Bolster et al. (2007), Propper et al. (2007) and 
van Ham and Manley (2009, 2010) do not specify pure “dif-
ference” models because they use initial levels of (not changes 
in) neighborhood and individual characteristics to predict the 
change in individual outcomes. This could provide yet another 
methodological reason for divergent results.

 5. nonexperimental analysis focusing on MTO families who re-
sided for a majority of the study period in low-poverty and/
or higher-education neighborhoods revealed their substantially 
better adult employment and earnings than in the control group 
(Turner et al. 2012).

 6. Formally, income from work is computed here as the sum of 
cash salary payments, income from active businesses, and the 
value of tax-based benefits that employees accrue as terms of 
their employment (sick or parental leave, work-related injury 
or illness compensation, daily payments for temporary military 
service, or giving assistance to a handicapped relative).

 7. This notation is required because in our dataset neighborhood 
and personal characteristics are measured every December and 
we use these to predict income earned during the following year.

 8. Time zero begins for our income data in 1994.
 9. We recognize that this is an imperfect control, insofar as the 

fixed effect represents some average of the unobserved per-
sonal changes occurring over the entire analysis period.

10. Galster and Hedman (2013) evaluate alternative econometric 
models for estimating neighborhood effects, including change 
models and fixed-effect models. They do not consider an inte-
grated version of these two approaches as we have developed 
here.

11. We thought our panel too short to estimate reliably a 10-year 
change fixed-effects model.

12. We could not estimate the annual change model using 2007–8 
because we lacked some individual characteristics for 2006.

13. Our data on neighborhood and personal characteristics cease as 
of 2006, but we have earnings data for 2007 and 2008 that we 
employ as end points for the dependent variable in the one- and 
five-year change models, respectively.

14. We define the core metropolitan area as the municipalities of 
Stockholm, Solna and Sundbyberg.

15. This restriction also means that we do not analyze international 
immigrants in Stockholm or any residents who emigrated from 
Sweden after 1991. Seventy-eight percent of our original 1991 
sample of working age adults from the core municipalities of 
Stockholm remained in this area by 2006, 21% remained in 
the rest of the Stockholm metropolitan region, and less than 
2% moved to other Swedish metropolitan regions. (We did not 
wish to exclude those in this last group for fear of introducing 
any sample selection biases.) Thus, we can accurately describe 
our analysis as being based on experiences of Stockholm-area 
neighborhoods.

16. We recognize that the choice of male income distribution as 
the means of defining neighborhood income mix is arbitrary. 
We believe this choice is the best feasible option, however. 
Although there are virtually no gender differentials in labor 
force participation rates in Stockholm, there are substantial dif-
ferences in income, due primarily to variations in annual hours 
worked. Since our aim here is to measure a dimension of neigh-
borhood social status, male income distribution is a superior 
measure to female income distribution. In principle, household 
income distribution would have been a preferable measure, but 
this proved impractical to compute, given the complexities of 
tracking coupling and decoupling both over time and space and 
the fact that cohabitation in multi-family housing is not known 
unless the couple had children together. To the extent that cer-
tain neighborhoods are dominated by female-headed house-
holds and/or that the relationship between gendered income 
distributions is unusual in particular neighborhoods, our spec-
ification of neighborhood income mix will introduce meas-
urement errors that will bias our findings toward finding no 
statistically significant neighborhood effects.

17. We recognize that perhaps an even longer record of exposures 
might prove influential, but we were forced to balance con-
cerns over adequate numbers of repeated observations in our 
panel. Given 18 years of data and five-year income changes, we 
clearly must measure neighborhood context for a shorter dura-
tion than 13 years to get any temporal variation in this context 
for any given individual and thereby estimate a fixed effect. By 
using a four-year measurement window for constructing (mov-
ing) averages of neighborhood income mix this gives us nine 
discrete observations of temporal variation for each individ-
ual, which we think is appropriate to get a robust estimate of 
our fixed effects, which recall we use to control for time-vary-
ing unobserved individual characteristics that might affect both 
neighborhood selection and income growth.

18. The slight over (under) representation of the higher (lower) 
group reflects the fact that the groups were specified based on 
the national Swedish male income distribution, and Stockholm 
is richer than the average locale.

19. For recent illustrations of cluster analysis applied to identifying 
neighborhood typologies, see the 2011 Special Issue of Urban 
Geography (32.3) and Williams et al. (2014).

20. We chose to divide the upper and lower quartiles into the ex-
treme deciles given the past attention given by the literature to 
potential threshold effects associated with extremes of neigh-
borhood composition.

21. Sundlöf (2008) also performs a cluster analysis to find neigh-
borhoods of similar socioeconomic status composition in 
Sweden and finds five groups, thus giving some independent 
confirmation that our numbers of clusters is reasonable.

22. For a comparison with US neighborhood income distributions, 
see Booza et al. (2006) and Galster and Booza (2007).

23. We also experimented with a spline specification of age to test 
if results were sensitive to the age quadratic specification. We 
found no substantive difference on measured neighborhood ef-
fects using these alternatives.

24. non-Western immigrants consist overwhelmingly of those who 
entered as refugees and thus might be expected to face the most 
challenges working in Sweden. They exclude those immigrat-
ing from Western Europe, north America and Australia/new 
Zealand.

25. We report only the results for the model using the continuous 
measures if neighborhood income mix.

26. We admit that this finding may also be the result of time-vary-
ing unobservables we did not fully control in our model. For in-
stance, suppose that high-income males for status reasons strive 
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to establish themselves in high-income-dominated neighbor-
hoods. If they are satisfied when they reach this goal they might 
prioritize other things besides increasing income, which would 
result in slower income increases observed in such places com-
pared with more middle-income-dominant places where “striv-
ers” were more predominant.
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