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Abstract

In this paper we investigate the impact of changes in the share foreign born
population on property values in Stockholm Municipality. We use 35,000 single-
family home transactions between 2000 and 2017 to estimate the direct and
indirect effect of changes in the share of foreign born population on house prices
using demographic information from 130 neighbourhoods. We find significant
evidence of decreasing house prices from the three-year lagged immigration
with shift-share and geographic diffusion instrumental variables. No impact
from immigration is found on the size of the native population or high income
earners. When we estimate the indirect impact of different levels of immigration
at the closest nearby rail transit station to homes within a neighbourhood, no
significant effect is found but the ethnic composition along the entire subway
line is close to significant. The results indicate a negative effect of immigration in
line with recent research, but the number of observations and neighbourhood
control variables should be extended to overcome significance and endogeneity
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1 Introduction

The effect of immigration on society at large is a recurring topic of debate in Sweden
and other countries subject to substantial migration. The debate often focuses on the
effects on native employment and government nances, but seldom on house prices.
Since housing constitutes the largest investment for most people, any appreciation or
depreciation is likely to have a large effect on the individual's net wealth. Immigration
can be expected to cause house prices to appreciate in the short-run through increased
demand due to a larger population facing a relatively unchanged supply of housing.
However, immigration may also induce the process often referred to as "native ight"

in sociological research, even where preferences along ethnic lines may be weak
(Schelling, 1971). Since this would cause the demand from natives to decrease in the
area, this may constitute at counteracting effect.

Mirroring the general debate, the impact of immigration was often studied within
the eld of labour economics to examine the effect on native wages. A seminal paper
on the topic nds that a large humber of Cuban refugees to Miami had little effect on
wages in accordance with the scienti ¢ consensus (Card, 1990), but such conclusions
have later been questioned (Borjas, 2017). However, the effect on house prices is
usually estimated to be more pronounced, even though the magnitude varies from
positive (Degen & Fischer, 2009; Saiz, 2007) to negative (Saiz & Wachter, 2011; S4,
2015). This is a consequence of the widely different composition of migration across
time and countries, and the different institutional settings of the receiving countries.
Moreover, it depends on the level of analysis; the national effect or regional effect may
well be different from the neighbourhood effect (Accetturo et al., 2014).

While the effect of immigration on house prices has been studied in both American
and European contexts before, there is no Swedish study to our knowledge. Sweden
shares some general features with other European countries, but there are several
reasons why the effect of immigration may differ in Sweden. Since the 1990s, Sweden
has had a relatively large immigration compared to other Western European coun-
tries. Recent years have witnessed the largest immigration yet and one of the highest
recorded among developed countries, with 1.2 million residence permits having been
granted 2005-2016. Swedish immigration has been extraordinarily dominated by
people seeking refuge from war-torn countries, and tolerant attitudes toward migra-
tion are widespread. ! Sweden is also a country with exceptionally generous welfare
systems and similar to other European countries a rigid labour market; the unemploy-
ment among those born outside of Europe was 37 per centin 2016. Simultaneously,
the rental market is heavily regulated and house prices have doubled since 2005.

In this paper we investigate the impact of changes in foreign born population on

LAccording to the 2017 Gallup Migrant Acceptance Index, Sweden was the 7th most accepting
country towards migrants in the world and 1st in the European Union among the countries included in
the study.



property values in Stockholm municipality using micro data on all house transactions
between 2000 and 2017. This enables repeated sales analysis connected to neighbour-
hood socioeconomic data including the share of foreign born from different foreign
regions. We rst create a yearly index of property values to estimate the effect from
immigration on the same neighbourhood in which the immigrants settle in. Following
the literature by using different versions of the shift-share instrument, which assumes
that immigrants prefer to settle in communities with existing immigrant populations
from the same region, we are able to estimate the causal impact of immigration on
neighbourhoods with an average population of 7,000.

In order to estimate the indirect impact of immigration, we consider the frame-
work of Accetturo et al. (2014) where immigration affects the quality of local amenities
in the neighbourhood. Consequently, we also investigate the effect of immigration on
house prices through channels unrelated to the housing demand of immigrants. The
amenities may constitute limited access to scarce resources such as parks or local pub-
lic services, or the preferences of the house occupants for a particular environment.
To isolate this effect, we examine the relative price trend of houses within neighbour-
hoods depending on their closest rail transit station. Since the areas of the stations
vary in the share of foreign born, we are able to treat otherwise similar houses with
different levels of foreign born. This model akin to a difference-in-difference approach
with important limitations allows us to estimate the indirect effect of immigration.

We nd no signi cant impact of the rst-difference change in foreign-born on
house prices using instrumental variables, but a highly signi cant decrease of 3.4 per
cent with a one percentage point increase in foreign born using a three-period lag to
accommodate for slower effects. This effect is in accordance with previous literature

nding 1-3 per cent lower prices on a neighbourhood level. Our larger magnitude
may be explained by using smaller neighbourhoods where moving patterns create
a larger effect, or the large and refugee-dominated migration from Sweden creating
different outcomes than the composition of migration to other Western countries.
When considering amenities, we nd no signi cant effect on the changing amount
of foreign born in adjacent neighbourhoods, but a small negative effect from an
increasing share along the entire subway line.

In Section 2, we consider the literature on the empirical evidence on immigration
and house prices, housing segregation and native ight and other social factors af-
fecting house prices. We also consider how to value housing. In Section 3 we develop
a theoretical framework leading to a set of hypotheses and their empirical imple-
mentation. In Section 4, we detail the process of mapping property transactions to
socioeconomic data and develop price indices. In Section 5, we present our results. In
Section 6, we discuss how the ndings relate to previous literature and our hypotheses.
Finally, we conclude our paper in Section 7.



2 Literature Review

2.1 Empirical Evidence on Immigration and House Prices

There is a large amount of studies testing the direct effect on property prices of im-
migration, a eld related to those studying immigration's effect on wage levels. The
key concern is that immigrants settle endogenously in relation to an area'’s attractive-
ness and future price trends. Consequently, the literature often employs a shift-share
instrument to estimate the effect using an exogenous source of variation, which can
be examine immigration's impact on a range of factors. A shift-share instrument uses
the initial dispersion of immigrants to predict settlement patterns of future migration.
The identifying assumption of the instrument is that the settlement decisions of immi-
grants is largely determined by the location of the existing population of countrymen.
An example is a US study indicated a positive effect on house prices and rents of about
1 per cent from immigration for every immigration in ow equal to 1 per cent of a
city's population (Saiz, 2007). This instrument was also used in a UK study which
indicated a negative effect of 1.7 per cent on house prices for every percentage point
increase in foreign born due to natives with high incomes leaving areas with higher
immigration (Sa, 2015). Another UK study found a negligible effect on price, but a
substantial shift from owned to rental properties and a propensity among immigrants
to live in more crowded housing (Braakmann, 2016). A similar Swiss study indicated a
2.7 per centincrease on single-family homes for every 1 per cent increase of foreign
born inhabitants in a district (Degen & Fischer, 2017).

Noticeably, the previously mentioned papers all dealt with nationwide data using
large and independent areas as the level of analysis, such entire cities, metropolitan
areas or even larger regions. Since labour markets seldom span across several of such
large areas and moving is associated with large costs in terms of social networks and
the need for new employment, the impact on different neighbourhoods within a city
and a uni ed labour market may be very different. Even if the aggregate impact of
immigration on house prices is positive, the variation within cities might be different
since there is a low cost associated with moving to a different neighbourhood (Ac-
cetturo etal., 2014). An analysis performed across neighbourhoods in US metropolitan
areas indicate a negative effect of immigration (Saiz & Wachter, 2011). The paper em-
ployed an instrument using a geographic diffusion model, assuming that immigrants
have a preference to reside in areas near other areas with a high proportion of immi-
grants. The resulting estimates were around an 0.3 per cent decrease in house prices
for every percentage point increase in foreign born. In a traditional hedonic regres-
sion using a rich data set from the Netherlands, a method which will be discussed in
detail below, the author found that the social status of a neighbourhood and share
of non-western immigrants has a negative effect on house prices and removed the
signi cance of tenure mix and housing types in vicinity (Visser et al., 2008).



When discussing any aggregate impact of immigration, it is important to remem-
ber that immigrants themself are a heterogeneous group. Saiz & Wachter (2011) nds
that the effect on house prices differed across different ethnicities of the immigrants.
Similarly, a paper from 2004 by Cortes analysed the human capital and wage differ-
ence between refugees and economic migrants. By using data from 1980 and 1990
of immigrants in U.S who arrived in 1975 to 1980, the author found that initially the
economic migrants had superior labour market outcomes. However, this was sub-
sequently reversed in 1990 and the refugees that came in the period between 1975
to 1980 surpassed the economic migrants on the labour market, even though both
groups possessed similar English skills. This could partly be explained by higher hu-
man capital accumulation among the refugees (Cortes, 2004). In contrast, Bevelander
& Pendakur (2014) found that the refugees in Canada did not surpass the economic
migrants with regard to labour market outcomes. The groups converged over time
but the refugees never reached the same level as the economic migrants. In Norway,
Bratsberg et al. (2017) showed that refugees from low income countries improve their
outcomes on the labour market the rst ve to ten years relative to natives, after which
the outcomes of refugees starts to diverge to a lower level. Furthermore, a new study
examined the labour market outcomes of immigrants in Europe (Fasani et al., 2018).
Controlling for numerous variables they still found that the outcomes for refugees
was well below those of other comparable immigrants. Refugees had about a 12 per
cent lower chance of having a job and 22 per cent higher risk of being unemployed
compared to other immigrants with similar characteristics. This difference was grad-
ually reduced and the gap closed after about 10 years after immigration. The same
study also showed that refugees left dependence on the welfare systems faster than
non-refugee immigrants (Fasani et al., 2018).

2.2 Segregation and Native Flight

Since immigration does not only represent an in ow of people but also may differ in
their ethnic and cultural characteristics form the native population, the effect may
be hard to distinguish from that of different ethnicities moving within countries. In
this regard, the effect from immigration on house prices builds on a rich tradition of
research on the effects of racial segregation in the United States.Harris (n.d.) nds
evidence for the racial proxy hypothesis, which suggests that the reason for lower
property prices in predominantly black areas was not racial preferences. Instead, it
was because areas with a lower share African Americans in the population were more
af uent and had more well educated inhabitants. Another study made by Myers (2004)
with comprehensive neighbourhood controls showed that house values decrease with
0.5to0 0.7 per cent, where the larger effect is in white neighbourhoods, as the black
population increases by one percentage point indicating that racial preferences indeed
effect housing prices.



In order to understand the local effect of immigration on house prices, it is im-
portant to understand the dynamics of segregation. If there is a negative price effect
of immigration, outmigration of natives from the areas where immigrants choose to
locate is often suggested as a mechanism. There are several factors that might explain
native ight. It has famously been shown that even in situations where most people
prefer living in a mixed neighbourhood the result can be near-complete segregation
(Schelling, 1971). The motives for caring about the composition of the neighbourhood
at all may range from outright racism to concern for crime or social cohesion. The
idea that particular share of a minority among residents in a neighbourhood triggers
the majority to leave is often described as a tipping point. Most often, this is discussed
in the context of white Americans leaving neighbourhoods in response to a growing
black population, eventually leading to African Americans completely dominating a
neighbourhood. A study by Card et al. (2008) found that the level of the tipping point
in the United States ranges from 5—-20 per cent and appears to have increased over
time. It also appears to be higher in cities with more tolerant attitudes. However, the
same study found no evidence of an effect on house prices around the tipping point.
Another study showed that immigration has a signi cant effect on out-migration
of natives on a neighbourhood level (Crowder et al., 2011). The effect is attenuated
when the neighbouring areas also contained a high degree of immigrants, presumably
because this implies a lack of other destinations to move to.

Since our topic of study is the effect of immigration in Stockholm, we also consider
segregation and native ight in a Swedish context. A Swedish study indicated that
there is a tipping point of 3 to 4 per cent immigrants with non-European ancestry
where native residents start to leave a neighbourhood (Aldén et al., 2015). Since
immigrant groups, and non-European in particular, have lower employment rates
and wages than native Swedes, it is reasonable to expect immigrants moving to an
area constitute a weaker demand increase than a similar native population increase.
A study in 2006 by Brama (2006) studied whether there was "white ight" due ethnic
preferences present in Sweden during the 1990s. Compared to a US context there
are few, if any, homogeneous ethnic enclaves in Sweden. Instead, most segregated
areas tend to be multi-ethnic. In the 1990s Sweden had a in ux of immigrants and
housing segregation across the ethnic dimension increased. The same study argued
that the increase in neighbourhoods mainly populated by immigrants was a result of
low in-migration to these areas from native Swedes, commonly referred to as native
avoidance. However, evidence was found for a persistent but small outmigration of
natives from such areas.



2.3 Other Social Factors Affecting House prices

Social factors are not limited to immigration or ethnicity. There may be other relevant
characteristics which act on their own or are causally associated with immigration
which affect house prices. Herath & Maier (2010) suggest that the effect of social
factors on house prices, rather than physical attributes, is underresearched in general.
Possibly, there may be an interaction between immigrants belonging to a different
religion than the majority and xenophobia. However, the introduction of islamic
public calls to prayer in Fittja, an immigrant-dense neighbourhood, had no effect on
the outmigration of natives and a small positive effect on property prices (Blind &
Dahlberg, 2015). Naturally, this may be an artefact of ingroup members appreciating
the display of religion in the public sphere, and the result may well be very different in

a neighbourhood with a large native population belonging to a different or no religion.
Using a hedonic regression on Stockholm apartment prices, crime in neighbouring
areas is found to have a strong negative effect (“The impact of crime on apartment
prices: Evidence from Stockholm, Sweden”, n.d.). A study on the London property mar-
ket nds that a one-tenth standard deviation decrease in criminal damage increases
property prices by 1 per cent(Gibbons, 2004). Burglaries, however, had no impact on
price, which might be a product of endogeneity since more expensive houses usually
contain more valuables. A US study in Florida nds that the  fear of crime when a
sex offender moves into a neighbourhood is associated with a 2.3 per cent decrease
in house prices (Pope, 2008). In Sweden, there is solid evidence that foreign-born
residents are suspects in criminal investigations disproportionately often, particularly
those born in the Middle East and Africa (Martens & Holmberg, 2005). The same study
found that the correlation is diminished, but not removed, after using rudimentary
controls for socioeconomic factors.

2.4 The Hedonic Price Method

Having considered previous research on immigration and segregation, we still face
the same challenges of any study trying to estimate an effect from a particular variable
on house prices. In order to estimate the effect of immigration on housing prices, it is
important to use a speci cation that accounts for the range of other factors affecting
house prices in a plausible way. The Hedonic Price Method, has long been the primary
method used to study property values in research. The Hedonic Price Method relies
upon the assumption that a commodity, such as housing, has a value determined by
some constituent properties, meaning that it can be estimated summing the values of
its separate properties. Herath & Maier (2010).

Earlier works has shown that both inherent physical properties such as type, year
of construction, number of bedrooms, and amenities and disamenities that can be
attributed to the neighbourhood are valid determinants for housing prices (Grether &



Mieszkowski, 1974) (Lang & Jones, 1979). For example open spaces effects housing
prices positively as well as proximity to water and green space (Lutzenhiser & Netusil,
2001; Anderson & West, 2006; Visser et al., 2008; Luttik, 2000; Cho et al., 2006) and
less distance to schools increased the housing prices Owusu-Edusei et al. (2007)
(Nguyen-Hoang & Yinger, 2011). Similarly, disamenities in the milieu such as noise
and proximity to industrial facilities decrease the housing values (Wilhelmsson, 2000;
Iman et al., 2009; Visser et al., 2008).

Since housing tends to be heterogeneous in its different properties, and even two
identical houses must be placed on two different locations, it is inadvisable to estimate
prices and demands for properties in a generic way. The hedonic approach offers a
solution by decomposing the value of housing into separate properties that is easier
to estimate individually.

Let ® be a vector of all properties that a representative consumer value in housing
(neighbourhood amenities and disamenities, contract conditions, the characteristics
of the housing it self (number of room, living standard etc) and |, , the value that
the the representative consumer places on all these properties. Then the value of a
particular housing P(H) is equal to the sum of all the characteristics times its values.

X
P(Hn) &£ | p®n 1)
nA

In empirical applications the properties used to estimate the housing value tends
to be governed by the availability of data, but variables used are often: number and
types of rooms (bedrooms, bathrooms, etc.): year of construction; other features
such as replaces, access to garage, material and structure, and exterior of the house.
When the hedonic approach is used to estimate housing values there are two main
approaches used; the statistical and the heuristic.

The statistical approach employs a multivariate regression with a large number of
geographically dispersed housing transactions to estimate the value of the different in-
herent properties and their impact on the total housing value. The heuristic approach
uses grids of recently sold properties to value the different properties and adjusting
those estimates with a trend analysis, match-pairs or a market surveys.

Later hedonic models have been enhanced by using spatial information such as
the distance to the central business district to account for spatial dependence and
autocorrelation. There is a set of different models that are used in the literature: from
the spatial lag model and spatial error model to the more sophisticated lattice model,
geostatistical model and the semiparametrics model.

The Hedonic Price Method suffers from some central de ciencies: First, it places
strong emphasis on the speci cation of variables and functional forms of the regres-
sion. This is Scholars differ in their use and interpretation of such models (O'Sullivan,



2003)(Sirmans et al., 2005). Second, the Hedonic Price Method faces substantial risk
of multicollinearity between the separate properties and therefore risk yielding results
dif cult to interpret and incomparable estimates (So et al., 1997). These concerns
are less important in our context, since we do need to nd the value of individual
attributes, but only aim to create a model which predicts prices well enough to avoid
omitted variable bias. Third, the regression models also suffer from several left-hand
problems. To estimate the value of the different properties a total housing value is
needed, which tends to be in the form of a rent or transaction value. However, this sel-
dom re ects the real value since regulations, tax schemes and large transactions costs
may distort the dependent variable in non-random ways. This causes omitted vari-
ables bias that is dif cult to account for and makes comparisons of different estimates
dif cult. In addition to the speci cation problem of the dependent variable, studies
tend to use different measures. For example Brunauer et al. (2010) uses net rents and
Ban etal. (2007) uses gross rents and some studies like James et al. (2005) does not
specify the type of rent used. Since the estimated coef ents measure the effect on the
left-hand side, i.e. the prices, differences across studies in the determination of what
constitutes price may affect the estimated magnitude of the effect immigration has on
house prices. Consequently, it may prove dif cult to compare the coef cients across
studies.

An alternative to using pure transaction prices or rents is to use a index with with
repeated sales data such as in Gibbons (2004) and Ihlanfeldt & Mayock (2010). This
captures the relative changes and thus becomes more resilient to biases caused by
a poor proxy for value. In addition, it solves issues with regard to time-invariant
unobserved properties. However, repeated sales does not account for time-varying
unobservables such as restorations, renovations and add-ons (Ries & Somerville, 2004).
Nevertheless, itis the method currently used for important house price indices such
as the Freddie Mac house price index.

3 The Stockholm Housing Market

Our study uses transaction data on houses and apartments in the municipality of
Stockholm to investigate the effect of immigration on house prices. The Swedish
housing market has both free market-features and elements of a planned economy. In
2016, about 9 per cent of dwellings in Stockholm municipality were owned-occupied
houses, 49 per cent cooperative apartments, 15 per cent public housing and 25 per
cent privately owned rental apartments. Owner-occupied houses and cooperative
apartments are traded freely with little regulation, while rental apartments are subject
to rent controls (SCB, 2017). The rent controls necessitate the use of alternative
allocation mechanisms than prices; this is primarily achieved through the use of
a queue. Approximately half a million people, which generally have some form of



housing already, are queuing for an apartment in Stockholm.

The housing pattern in Stockholm is sharply divided across ethnical lines, not only
spatially but also when it concerns tenure type. In 2002, 85 per cent of the inhabitants
in Stockholm born in sub-Saharan Africa lived in rental housing, with only 5 per cent
residing in owner-occupied houses Hubinette et al. (2014).

4 Research Design

4.1 Theoretical Framework

Before formulating our hypotheses, we proceed to develop a theoretical framework
describing the relationship between immigration and house prices. We consider both
the direct effect of demand, the potential effect on the quality of amenities which are
valued by house occupants and how the present population may respond to an in ux
of immigrants. Accetturo et al. (2014) and Sa (2015) examine the impact of immigration
empirically and derive the theoretical effect of immigration on house prices using
slightly different assumptions. Accetturo et al. uses the of the quality of local amenities
to derive the impact of immigration on an area. The quality of amenities perceived
by a given individual may be determined by factors such as parks or other scarce
local resources, but also by the individual's preferences for social or cultural aspects
of the neighbourhood. Importantly, this is a broad de nition, including everything
which an individual values in a neighbourhood. For example, immigration may have
positive impact through things such as improved culinary opportunities, or possibly a
negative if people have a preference for homogeneity. Accetturo et al. uses a weighted
Cobb-Douglas function where immigration impacts the value of a particular house
through its effect on the amenities in the area where the house is located.

Hli ®C®

U4 £A %’
id d (1] ®)l ®e®

where Ay represents the total value of the amenities minus the disamenities. An

individual i can consume two types of goods: housing H; and all other goods C;. Sa

uses an simpler linear Cobb-Douglas function:

()
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where the V¢ is the value of the local amenities for an individual i incity C and h
and x represent a Cobb-Douglas function of the consumption of housing  h and other
goods x with a predetermined allocation % The key difference is that Sa uses + to
represent a linear relationship between natives' distaste or preference for cultural
diversity and the utility of an individual .



We will use a more general model than the one used in Accetturo et al., where
we start with a similar utility function but make fewer assumptions. The utility of an
individuals i 21,...,N, living in district d can be expressed as:

HPCt ®
LG _ '
Uiol(Hl,Cu)AE(li o) age . gl) 4)
where Uiq is the utility for individual i living in district d. The individual chooses to

consume either housing services H or other consumption C. The individual then
decides how to optimise according to a weighted Cobb-Douglas function. In addition,
it gains utility from the amenities inthe area Ay which also depend on any potential
effect on the amenities £ from immigration as well as the number of immigrants
Hence, the individual maximises this utility function subject to the budget constraint:

|
L
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where we normalise the price of other goods and services to unity. From this, Sa
splits the population into three groups: high income natives, low income natives
and immigrants. Moreover, she also assumes that only high income earners can
move to another city and will do so if the utility of living in the current one is too
low. Consequently, the amount of immigrants and low income natives in a district
is exogenous. Accetturo et al. only distinguishes between natives and immigrants.
Itis a reasonable assumption that not all people can move freely within a city. Cost
of moving, sales taxes and a price-regulated market for rental apartments results in
lock-in effects for low income natives and immigrants which usually also often have
low incomes.

Furthermore, the Sa model allows for different shares of immigrants in all cities
whereas Accetturo et al. assumes that there are only two districts where all immigrants
settle in one of the districts. Yet again, the assumption of Sa is more realistic. However,
we do not believe that restricting the model to two areas reduces the generalisability of
our conclusions since a high income earner most probably makes his or her decision
on the margin between two districts. We thus assume that we have two districts  d 41,2
with | immigrants and N natives of which N have a high income and N‘ have a low
income, N ZEN" ANE. Let! !, and denote the share of high income natives, ! the
share of low income natives and ! :j the share of immigrants living in district  d (notice
that wi A1 wh, wt £1j w5, and so on). Furthermore, we follow Sa in assuming
that only high income earners can move freely across the city. Consequently, WI& and
W(Ij are exogenous and ng is endogenous.

Since the utility is of the Cobb-Douglas form, the Marshallian demand for housing
is given by:

10
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where the income of a high income nativeis  Y", alow income native Y' and that of
immigrantsis Y'. Consequently, the aggregate income in a district d is:
Yo & ENPYRATENEYRAL LY (8)

Assuming identical and homogeneous preferences, aggregate demand for housing in
each district is given by:

® _®
HlD/Er—Yl/Er—[! ENAYHATENEYEA LYY 9)
1 1
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2 2

Assuming a simple speci cation for the supply for housing, Hj A 4r*, gives the
following equilibrium rents which are dependent on the share of income spent on
housing ®, the price elasticity of the district |, a scale factor of  and the aggregate
income in the district Yy

o ® 1
ri Al—VYq] ™ (11)
1
and
o ® 1
ry AE[—Y>] A (12)
2

An individual rst chooses which districtto livein (  d Z1,2). Following this, it then
chooses his or her optimal consumption allocation. To determine the share of high
income natives in district 1, w! (w! A&1j w), the high income earners must be
indifferent between staying in district 1 and 2.

Uir(H,C) AUi(H,C) CAEE

AL(E,! '1I)/EA2(£,! o) CrE

re ry (13)
1|
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r2 AgE,! L)
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To simplify this, we assume that the scale factors in both districts are equal,i.e. 1 & ».
This will not impact our conclusions from the model since  ~ 1 E 0, » E 0 implies that
the relationship between relative incomes and amenities between district 1 and 2 will

be characterised by a positive constant. By using (11), (12) and (13) we can obtain the
following equilibrium condition for the share of high income households in:

ALEN D) 2

|
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2

Ax(E,!51)
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(14)

From (14) we see that if the amenities Ay decrease (increase) with the amount of
immigrants moving to the area, the right hand side decreases (increases) in magnitude
and the left hand side must adjust accordingly, either by a decrease of  Y; or Y,. Since
only high income earners can move to another districtin our model % can only change
if high income earners move from district 1 to district 2. That is, more immigrants
moving into district 1 will cause high income earners to move to district 2 if it causes
the quality of local amenities to deteriorate.

We could do as in Sa and specify the relationship between the amount of immi-
grantsin an area, i.e. ! L I, and their effect on amenities. S& uses a linear approxima-
tion of amenities. Using our notation, a similar approximation can be expressed as
Aq ﬁEAg i £! :jl where Ag is the inherent amenities of an area and the £ is the effect
that ! :jl has on the inherent amenities in the area. However, it is hard to estimate the
exact relationship between immigrants and amenities. Moreover, since our main focus
is on the empirical investigation of the interaction between immigration, amenities
and income, the theoretical relationship in (14) is suf cient.

It could also be reasonable to assume that immigrants have an impact on the
income of high earners. If we assume immigrants have a lower income than high
income natives, a welfare state would most certainly be prone to transfer money
from the high income earners to immigrants. Indeed, this is arguably the case in
Sweden. Transfers would then suppress prices in areas with high amenities which
are demanded by high income earners and thus increase the relative prices of less
attractive areas. However, the transfer effect is probably small compared to the effect
that immigrants have on amenities.

From our equilibrium condition, we can solve the special case of the Accetturo
etal.. Welet Aq(£,! ('jl)/EAd. In the Accetturo et al. model, no distinction is made
between low income and high income natives ,i.e. Y H EYL EY, andit lets a share
| AE! INHALLING

HnH LnL
LENPAIEN

of the native populations live in district 1 and conversely 1 | A

live in district 2. The paper also expresses the income of immigrants as
a share of the native income Y' &£°Y. Moreover, all immigrants live in the same
district, namely 2, ! '1,CEO,! '2/E1, and the mass/number of immigrantsis m : | /£m.
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Consequently, Ai(£,! 1) EAand Ay(E,! 1) EAm).
From these simpli cations we can derive a new simpli ed expression of the aggre-
gate incomes in each district, given by (8):

Yo AL PINPYHATENEYRAL Dy A INPATENTYI A NY,  (15)

andsinceli ! livesindistrict 2:

Yo A ANPYHATINEYEAL DY £

[ SNPATENT)Y Amuar] (@i )N Am)Y. (16)

Therighthandside ! NY and ((1j ! )NAm)Y are the same expressions as in Accetturo
etal.. Inserting this into (14) with | £m, w} A0 and w, we get:

I'N A 1A
A——)F, (17)
(1i ' YNAm° T A(m)
which can be rearranged to the same equation as (9) in Accetturo et al.. Solving for !,
ry and rJ gives us the same city level rent as in Accetturo et al.:

[(N A°m)®Y]#:

rofE— T : (18)
TINA(mM) T ATTN[1 A(m)] T
where: _w
A(m) £ 1A ® . (19)

— A 1Au

1A' A7 o(A(M))

Accetturo et al. then derives: "The impact of migration at the district level, in
relation to the city average, is negative (positive) if migration deteriorates (improves)
the perception of the quality of local amenities.” This conclusion is very similar to the
conclusion we derived from (14).

Using the same utility function as in Accetturo et al. and two districts without the
assumption that all immigrants live in the same district, we derived a more general
conclusion in (13) and (14) of how immigrants affect the house prices of districts. An
in ux of immigration to a district will change the relative amenities of district 1 and 2,
causing both the relative rent/price level to change and high income earners to move
from the district. Consequently, we show that both Accetturo et al. and our model
arrive at the same conclusions.
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4.2 Predictions and Hypotheses

If there is an in ux of immigrants into a district, ! g I, itwill rstincrease the income
in the district Yp " and thus the rents in the district rgq ". From (14) we can also
derive that this may have negative or positive impact on the amenities in the district
Aq(E,! :j I'). Within the scope of our model, amenities are broadly de ned as anything
the individual values in a neighbourhood. Since similar studies and the substantial
segregation in Sweden indicates that a negative effect s likely there is reason to believe
this applies to Stockholm as well. Consequently, it becomes more attractive to live in
the district with less immigration since the relative rent is lower and the amenities
are relatively better than prior to the immigration (11). Let us consider an in ux of
immigrants to district 1 in the case of a negative effect on the quality of local amenities:

[ [
AE D s pePAE D)

Iy n "
RN (A2(£,!'2I) ¢l

co. (20)

This creates an imbalance and will cause those with high income to move from the
district1 ! PN #to district 2 ! 5N " until the equilibrium conditions in (13) and
(14) are met.

It will hence become more expensive to live in district 2 relative to 1, :—; #, than
before the in ux of immigrants. Naturally, the opposite effect may occur if immigration
has a positive impact on amenities. In addition, immigration also leads to more people
living in the city in total which as in Accetturo et al. (2014) implies that the general city
rents increases.

The rent effect of an in ux of immigrants into district 1 will be the largest in
district 2, but its effect on district 1 is ambiguous and depends on the effect that the
CAGES! L)
u—éld .

In sum, there are two effects of an in ux of immigration to district 1. The total in-
come in the whole city increases which affects the rents in both districts positively, but
it can also be expected to have an affect on the amenities in district 1. Consequently,
a larger portion of the city income will be directed towards demand for housing in
district 2 in the case of deterioration of amenities. The relative size of the effects
dependson Ag(£,! |1).

Apart from our model, the literature indicates that there should be a direct de-
mand effect on prices and that there may be native ight from neighbourhoods with
immigration. Consequently, we have counteracting mechanisms with an uncertain
net effect. We can thus propose the following hypotheses that we will proceed to test
empirically:

immigrants has on the amenities in the district

1. Anin ux of immigrants to a district will increase the house prices in the district:
| | I ||) r. n
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2. Anin ux of immigrants at the district level will affect the quality of local ameni-

ties as de ned above. There is reason to believe this effect may be negative, thus
. . . CAG(E! L)
causing house prices to depreciate: T cO.
d
3. High income earners in a district moves when there is an in ux of immigrants
to the district: 1 1 ") w/ N # We can also expect immigration to affect the

share of natives, i.e. native ight.

4.3 Empirical Strategy

In order to test our rst hypothesis, ! :jl ")y rg ", we postulate a simple regression
model following those used by a range of papers which consider the direct effect of
immigrants on house prices. We thus aim to test the relative impact of immigration
onthe income Yy and theirimpact on the amenites A4 (£,! LI). To assess the effect
of migration and the level of immigration on amenities we will use the relationship
between log price of houses and the change of inhabitants with a foreign background

in Stockholm neighbourhoods, i.e. the effect of an increase ! gl on log prices log P:

_ CFB; .
¢log Py £ ——— AA A Rz, (21)
Popit; 1
where the left hand side is the log change in the house price index for an area i in

a given time t and ¢ FB;; is the change in foreign born population. To isolate the
impact from migration, A; removes the general price trend in Stockholm through
yearly dummy variables and ¥4 the district speci c features through a dummy variable
for each neighbourhood with an error term ~ 2;;.

This speci cation should capture the direct effect of immigration, including price
changes caused by the demand effect. We will hence be unable to disentangle such
an effect from any effect on amenities in the opposite direction. We limit the study to
houses in Stockholm, excluding apartments. Houses are relatively expensive in Stock-
holm, limiting the access of foreign born to them, and particularly those stemming
from Africa and Asia. In this regard, an in ux can be expected to have a smaller impact
on the price of houses compared to apartments. However, owners of houses might
possibly represent groups which are more sensitive to changes in their surroundings.
As we assumed in the model, prices are determined by the movement patterns of high
income earners. Younger and less af uent people residing in apartments may have a
higher tolerance for changes in their surroundings.

We do not include socioeconomic variables, since all neighbourhoods belong to a
common labour market and controlling for them might underestimate the magnitude
of the effect since previous immigration is associated with certain socioeconomic
characteristics. In order to consider the possibility of a slower response of the housing
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market to migration, we also use three-period lags as an alternative speci cation to
the rst-difference model.

Migrants can be expected to settle endogenously in relation to neighbourhood
characteristics which affect future price trends. Hence, we need to nd an exogenous
variation in changes of foreign born population to be able to make causal inferences
from our results . We thus rst use the shift-share instrument frequently employed by
literature to examine the impact of immigration on wages and house prices:

§c, cito® FBct
F)Opiti 1

The expression implies that the exogenous migration in year t which can be expected
in a neighbourhood i is a function of the share of the total population in the city from
a foreign region c residing in that particular neighbourhood in the start of the period.
Consequently, we examine the population born in the Nordic countries, the European
Union, Asia, Africa, South America, North America and other countries at the rst year
in our data series, year 2005. The yearly citywide population change of inhabitants
with the same background is then distributed across neighbourhoods according to the
initial distribution. We create an instrument for changes in foreign born population
by summing all different world regions and dividing by the total population of the
neighbourhood.

The key identifying assumption of the shift-share instrument is that immigrants
prefer to move to an areas where there is an existing community descending from
their region. In order for the instrument to be relevant, the initial share of immigrants
from a region needs to affect future migration. This assumption is often made in the
literature concerning immigration and house prices, and we will test whether this
applies to our model when implementing the regression in Section 5. The results
can be seen in Table 10. In Sweden, there is evidence that minorities live next to
countrymen to a higher extent than would be expected as a consequence of poor
socioeconomic status or native ight (Nordstrém Skans & Aslund, 2010).

Moreover, the instrument has to be exogenous. This would not be the case if some-
thing causes both the initial share of foreign born and divergent future price trends.
That is, the initial immigrant population should only be associated with present house
prices through future migration. This is dif cult to ascertain since we do not have an
exhaustive set of control variables for neighbourhood characteristics. With few excep-
tions, immigrants have been able to settle freely, giving rise to endogeneity concerns.
During a brief period in the late 80s and early 90s immigrants were allocated housing
somewhat evenly across the country. However, there was still secondary relocation
and no exogenous settlement on a neighbourhood level. In addition, the part of the
instrument based on yearly citywide migration ows would fail if the citywide change
in foreign born correlates with economic conditions of the neighbourhoods. Since

(22)
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much of the migration to Sweden is refugee migration governed external factors and
government policy, this is unlikely to be the case.

Following this, we modify the instrument by employing a version of the instrument
used by Saiz & Wachter (2011). We assume that immigrants not only tend to move
to areas with a preexisting immigrant population from their own region, but also
have a preference for moving to areas neighbouring these areas. We call this factor
geographical pull :

%ForeignBackground; ¢Area,;
Pull; £8jesm 32
i]

(23)

where the pull for neighbourhood i is the sum of the distance-weighted foreign born
populationin all other neighbourhoods j. Since thisis insuf cientas an instrumenton
its own, we interact it with our shift-share instrument by multiplying Equation 22 with
Equation 23. We implement the instrument based on geographical diffusion by creat-
ing the distance-weighted share of foreign born for all Stockholm neighbourhoods
using a distance matrix. The identifying assumption is that a district neighbouring
immigrant areas receive more immigration than an area with an equivalent initial
share of immigrants in the neighbourhood but fewer surrounding the neighbourhood.
The instrument would falil if the attractiveness to immigrants of the area is due to
other factors than the neighbouring immigrant population, such as access to cheaper
housing. Large areas are given greater weight to re ect their population and physical
presence.

Our third hypothesis is that an in ux of immigrants will reduce the number of
high income earners in the area. The rst-difference regression model in Equation 21
used for estimating the direct impact on house prices from immigration can be used
to estimate the effect on the size of the population of high income earners and natives
as well. To do this, we simply replace the dependent variable with the change in the
share of population with a high income and other variables of interest.

Having designed a regression model to test the effect of the immigration to a given
area on the same area, we proceed to study the effect on neighbouring areas. The
fundamental reason for this is that we want to minimise the price effect from the
housing demand of a changing foreign born population. When excluding the demand
effect we can test our second hypothesis, i.e. that immigration may affect house prices
through the deterioration of amenities. Ideally, one would want to separate the actual
effect on amenities from any racial prejudice or xenophobia. The rst may be factors
such as immigration's effect on crime, crowded green areas, rationed local public
services and so on. The second would constitute an outright taste-based preference
among natives to avoid people of certain backgrounds.

The distinction between taste-based price effects and deterioration of physical
or social amenities is dif cult to make in practice for two reasons. First, it is almost
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impossible to gather data which covers any potential actual, non-racist, effect through
an extensive use of control variables. Consequently, this would require an experiment
speci cally designed to measure racial prejudice or xenophobia. Second, even in
theory, the two mechanisms are dif cult to isolate, since racial prejudice may affect
how natives perceive any objective deterioration of amenities, and thus act as an
ampli er. Conversely, the deterioration may affect racial prejudice and hence endoge-
nously create racist attitudes. Consequently, we believe it is reasonable to examine
the combined effect and not attempt any separation within the scope of our study.
CAG(E! L)
¢l
late that the area surrounding the closest urban rail transit station (subway, tramway
or commuter train station) to a given house constitutes a signi cant part of the living
experience considered when buying housing. 70 per cent of all people travelling to
central Stockholm use mass transit. An example is the Stockholm subway, which is
mainly located in Stockholm Municipality, has a daily ridership of 900,000 people in a
metropolitan area with 2 million inhabitants. People can be expected to be willing to
pay less if their mass transit options and local centre for shopping and other amenities
(which usually are co-located with the rail transit station) are located in a less desirable
area, and vice versa. Consequently, houses with the closest rail transit station in an
area populated by immigrants should be less attractive if people prefer not being
exposed to immigration during their daily routine, whatever the reasons. However,
houses located close to a rail transit station with higher level of immigration may be
systematically different. To mitigate this concern, we choose to compare houses where
the closest subway station is located in a different neighbourhood than the house
itself. Since some neighbourhoods are located in between two rail transit stations, we
can compare housing units in the same area with different optimal rail transit stations.
This effectively splits a neighbourhood into several areas and creates a variation in
the immigration level exposure within each district. For each district d we hence get
| |
AAELLD) g SAHELLD oy
areas in a district are assumed to be equal except that they adjoin different rail transit
station and therefore are exposed to different changes in the amount of immigrants.
In this regard, it is similar to a difference-in-difference model, where neighbourhoods
are initially internally homogeneous but exposed to different treatments.

Let us consider the example given in Figure 1. The districts 1, 5 and 6 contain a rail
transit station and are therefore omitted. The houses in district 2, 4 and 3 are splitin
to different groups depending on which metro station that is closest. The underlying
assumption is that the trend across a neighbourhood would have been similar, had it
not been for the changing surroundings. If the trends then deviate, as illustrated in
the hypothetical example in Figure 2, we would have reason to consider that an effect
of immigration on house prices through amenities would be possible.

To test the effect that immigration has on the local amenities, , We postu-

subdistricts a which allow us to indirectly compare
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Figure 1: A lllustrative Example Part 1

Note: This gure illustrates the method used in our regression model to determine the effect
of immigration on house prices through the quality of local amenities. Houses in the same
district are exposed to different treatments depending on the closest rail transit station.

Figure 2: A lllustrative Example Part 2

Note: The gure illustrates the divergent price trends within neighbourhoods with regard to
the closest rail transit station which would appear if immigration has a negative effect. Later
we will test if such a divergence exists.
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The neighbourhoods in our data set are not arbitrary statistical units. Instead, they
are shaped by historical factors relating to the built urban environment. Consequently,
they are somewhat internally homogeneous by construction, making the case for
similar initial trends stronger. However, we lack longer time series data to show the
the different parts of neighbourhoods had similar trends before our period of analysis.
This is also complicated by the fact that there is no sudden onset of migration, but a
gradual increase. There may be systematic difference in houses in each district. For
example, houses close to water could be systematically located to rail transit stations
that experience less migration due to unobserved differences. If the value of water
in the vicinity increases during our period of analysis, we would attribute the price
difference to the wrong factor. However, given the number of areas and similarity
of the summary statistics of houses in the subsample to the full population, this is
unlikely. We thus implement our strategy by a regression model with the price of a
single house as dependent variable:

log phijt £ kXnt A°1%FBjt AAit A% A2y, i 64, (24)

where py: is the price of a house h inaspecic month t, x; is a vector consisting k
inherent properties (apart from the distance to nearest transit station) of the house
or apartment in a given time and  k is the coef cients representing the value of
each of these properties and FB is the share of the population born abroad in the
area j where the rail transit station is located. To ensure that the analysis is within
neighbourhoods rather than across the city, A;; represents yearly dummy variables
for each area i . To control for preexisting differences, %;; represents dummy variables
for every interaction between area i where the houses are situated and the area |
where the closest rail transit station is. The effectively divides the neighbourhoods
in smaller units, each belonging to a particular rail transit station. We also use this
speci cation to examine the indirect effect of other treatment variables by replacing
FBjt with socioeconomic factors or indices related to crime and safety. We also
consider different foreign backgrounds since we know they differ in socioeconomic
status.

A general problem is that any inherent properties not included in our data set
is assumed to be uncorrelated with the level of the foreign born, which is unlikely.
To partly remove the effect of the inherent properties we also estimate the effect on
houses for which we have multiple observations, i.e. several transactions within our
time series. By doing this, all xed effects pertaining to the house are removed, in its
individual characteristics are thus dropped from the speci cation. However, we still
need to assume that time-variant properties (add-on, restoration and renovation etc) is
uncorrelated with the foreign born population. This xed effects approach will also be
referred to as repeat sales. Even though all are regressions are fundamentally hedonic,
we will use the term to describe regressions where the house value is estimated with
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the properties of the house as a pooled OLS, rather than repeat sales with panel data.

In order to isolate the effect from the neighbourhood itself, we estimate the impact
of the share of foreign born along the entire subway line. We construct the measure in
the following way:

) %ForeignBackgroundj
subforeignj; A8jemr il (25)

time Fj
where subforeignj; represents the time-weighted share of foreign born along the
subway line and time is the travel time between two subway stations. We choose the
square root as the functional form since it is reasonable to believe that the decay with
travel time is fairly weak, i.e. weighting an area 4 minutes away only half as much as
one 2 minutes away does not seem to realistically mirror the travel pattern between
areas.

The measure subforeignj; is likely to affect the value of houses by the ease
by which people from other neighbourhoods along the same line can travel to the
area. Areas closer to neighbourhoods populated by immigrants along the subway line
should hence be perceived as containing more immigrants when moving through the
area. We retain the same speci cation as in Equation 24, only adjusting the treatment
variable. When performing this regression, we analyse all transactions regardless of
their area since the treatment emanates from the subway station itself, i.e. we remove
the constraint i 64. Since most people only travel from centre to periphery and vice
versa, we exclude stations on the line beyond central Stockholm the travelling from
the neighbourhood in question.
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