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Abstract

During the past decades, many developed countrobsding Norway have experienced a
remarkable rise in both house prices and immignatilows. Extant studies have aimed to shed
light on how immigration inflows affect housing ges. Given the large weight that housing
consumption has on the household budget, the inatmgr's impact on housing prices could be an
important matter (Sa, 2011). This thesis studiesstiort term and long term effect of immigration
on house prices in Norway’s largest cities from@882012. | find that immigration has had a
significantly positive effect on house prices. Amaigration inflow equal to 1% of a city’s total
population is coincident with an increase in hoggrices of about 2,9%. These results are
consistent with the findings of previous studiey. fihdings indicate that on average, immigration
contributes to nearly one fifth of the total incseaf housing prices in Norway. | did not find
evidence that the short term effect of immigratonhouse prices has been greater than the long
term effect, although economic theory suggeststh@short term effect should be greater than the

long term effect since in the long run the supdlirausing will adapt to the demand.
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1 Introduction

During the past decade the immigration to Norway dsgerienced a steady increase. At the same
time, house prices have increased dramatically.sBinge pattern is found in many other countries,
and many international studies have aimed to déterhow immigration inflows affect housing

prices.

The topic for this thesis is immigration and hogsamices in Norway. The question | want to
answer isDoes immigration affect the housing prices in Nagiaa cities?Based on annual data
for Norway'’s four largest cities, | will study bothe short term and the long term effects of

immigration on housing prices.

From 2002 to 2012, the Norwegian population incedasy 10%. Immigration was the main
source of this population growth (62%). One impotrxplanation of the increased immigration
inflows is the extension of the EU in 2004 and 2@8#&gelund, Nordbg, & Wulfsberg, 2011). This
made it easier for the citizens of the new EU- ¢oes to immigrate to Norway. Due to a
prosperous economy, with an increased demandbor Eombined with high wages, Norway has
attracted many work related immigrants from them& EU- countries, particularly from Poland
and the Baltic countries. The share of immigrafthie Norwegian population has increased
steadily during the past 20 years: In 1986 3% efgbpulation was immigrants. This share had
increased to 5% in 2000 and to 11% in 2010.

Sa (2011) points out that given the large weightsiog consumption has on the household budget,

the immigration’s impact on housing prices is apamant matter. Hagelund et al. (2011) note that
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to the extent that immigration is an important deieant of housing prices, the uncertainty of
future immigration inflows can lead to increasestability in the housing market. They explain

this by: “Periods with high immigration and highuse price inflation may cause high expectations
of continued price inflation, which will lead tohégh growth in housing construction” (p. 22). Ieth
future immigration inflows are lower than expectttds may cause a drop in the housing prices due
to excess supply. This is exactly what happen&pain in the years after the financial crisis in
2008. During the decade prior to the financialisr&pain experienced a large immigration inflow
combined with a large increase in the housing priBairing the same period the country’s
residential activity grew rapidly. In the yearseaff008, Spain’s housing market experienced a

large recession (Gonzalez & Ortega, 2013).

The thesis follows the dominant methodology inlitezature. The relationship between
immigration inflows and housing prices is estimabgdOLS regressions. | will use a model where
the independent variable is the change in hougiltgg and the main independent variable is the
immigrant inflow relative to the total populatidn. addition, the model includes control variables
which controls for other factors that might infleenthe housing prices, for instance the change in
unemployment rate and the general state of theoeepnThe analysis is conducted on a sample of

annual data for Norway’s four largest cities foe fyeriod 1986 to 2012.

The first part of the analysis estimates the steorh effect of immigration on housing prices. This

is conducted by estimating how the annual inflovinmigrants influences the annual change in
housing prices. The next stage of the analysisstiy&tes immigration’s long term effect on

housing prices. This is done by estimating a madedre the price change refers to the change over
a decade and the immigrant inflow refers to thewmfof immigrants over a decade. Finally, the

analysis is rounded off with a comparison of thingsted short term and long term effect.

The rest of the thesis is organized as followsti8e@ reviews previous research relevant for the
subject matter. Section 3 presents economic thieotyousing prices and the empirical
methodology used in the analysis. Section 4 desstilve data and sample in the empirical tests.

The empirical results are reported in section 6tiSe 6 concludes.
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2 Literature Review

The housing market is a rather popular area ofirebgand a lot of studies have been conducted
over the past 25 years trying to explain the dywarof the real estate market. However, the issue
of the immigration’s impact on house prices istaganew area of research. The main body of

literature I've identified on this topic is fromeHast decade.

The topic is also related to the wage literaturidmists trying to find the local impact of
immigration have earlier focused on immigratiomgact on local wages.

Several international studies have found that innatign has had a positive effect on house prices.
Saiz (2006), Degen and Fischer (2009), and Gonzaldrtega (2013) found a positive
relationship between immigration and house pringbe US, Switzerland and Spain, respectively.
Akbari and Aydede (2012) found only a small positeffect of immigration on house prices in
Canada. Sa (2011), on the other hand, foundrivaigration have had a negative effect on house
prices in the UK. Similarly, Stillman and Maré (B)Gound weak results that the inflow of
immigrants is associated with lower house pricdsdaw Zealand. Nordbg (2013) is the only study
I've found using Norwegian data. The study foundclear evidence that immigration causes rising
house prices.

Saiz (2006) studies the local impact of immigratienrents and housing prices in American cities.
In this study he focuses on the link between thaignants’ effect on local wages and the
development in rents and housing prices. He artha#st is not obvious that we should see a local
correlation between immigration and changes in @quies. Immigration may cause a decrease in
the local wages due to increased competition iraber market. This may lead to the outmigration

of some natives. If the native outflow is exactfiset by the immigrant inflow, there will not be a

3
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change in the local demand for housing, and thaihgurices will not increase. Correspondingly,
a housing demand shock due to immigration will puighhe costs of housing, and may cause a
decreased demand of housing from natives. Thu$idbsing prices will not increase as much as
the initial demand shock would imply. In what degemigration causes house prices to rise,
depends on the natives’ sensitivity to housings;astd in what way immigration affects the locals’
wages. The less sensitive locals are to housintg,carsd the less negative the locals’ wages are
affected, the more will the housing prices incre&@®e(2011) also uses this argument in her study
of the impact of immigration on the British housimgrket. She argues that even if the immigration
is completely offset by native out- migration, dmehce the local population would remain
constant, the local housing demand may be affe@teel.change in the composition of the local
population may lead to a change in local incomeas Would affect housing demand and house
prices through an income effect. While Saiz firfoist immigration has a positive effect on housing
prices, Sa finds that the effect is negative. Saircludes that the rents increase in the short run,
and that the housing value catches up. An annélalrof immigrants equal to 1% of the city’s
initial population is associated with a 1% incremseents, and an increase in housing prices of 2,9
% to 3,4% . Sa concludes that an immigration infad% of a city’s initial population leads to a
1,6 % decrease in the housing prices. She expgh@ingesults by the local population’s wage
distribution. She found that cities with high immagon tend to be at the bottom of the wage
distribution. One explanation of this is that immaijon has a negative effect on the wages of
natives at the lower end of the wage distributdmother explanation is that the natives who leave
the city tend to be at the higher end of the waggildution. This generates a negative income

effect on housing demand, and pushes down housespni cities with high shares of immigrants.

Gonzalez and Ortega (2013) investigate immigrasi@ffect on housing prices in Spain in the first
decade of the Z'icentury. During the 10 years prior to the finahciisis in 2008 the foreign- born
share of the country’s working- age population @ased from 2% to 16%. At the same time, the
housing prices increased by 175%. In the years 2@@8, Spain’s housing market experienced a
large recession. The estimation of the immigrasaffect on housing prices only obtain
statistically significant results when the sampledstricted to the years prior to the housing.bust
The paper concludes that immigration had a largeghon the housing market. An immigration
inflow equal to 1% of an area’s initial populatismassociated with an increase in prices of about

1%. This captures nearly one quarter of the taiakpnflation.

4
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Degen and Fisher (2009) study the effect of imntignaon house prices in Swiss districts. They
argue that many previous studies of immigratioffsat on housing prices have focused on times
and areas with high immigration and high inflatafrhousing prices. Their paper’s objective is to
show that the relationship between house pricesrantgration also is applicable for scenarios
with low house price inflation and modest immigoatinflows. The study concludes that an
immigration inflow equal to 1% of an area’s init@pulation is associated with an increase in
prices for single- family homes of about 2,7%. T¢taptures nearly two-thirds of the total price
inflation. If we compare the findings in this papdgth the findings of Gonzalez and Ortega (2013),
we see that the effect of immigration on housegwrio a situation of modest price inflation and
immigration actually is greater than in a situatwamere both price inflation and immigration is
high.

Akbari and Aydede (2012) examine immigration’s irtpan house prices in Canada. In their
study, they separate the effect of recent immigréntmigrants who immigrated during the past
five years) and the effect of immigrants who camée country more than 10 years ago. They find
that recent immigrants have no impact on housimgepy while the effect of more established
immigrants is positive, but small. Like Saiz (20@®)d S& (2011), they point out that one possible
explanation of this muted effect is the out-migyatof natives from areas where new immigrants
settle. They also suggest that the inflow of newigrants in an area could increase housing
supply if housing developers expect higher dem@hds will reduce the upward pressure on prices
that follows a demand shock.

Stillman and Maré (2008) analyze the influencenmhigration on house prices in New Zealand. In
addition to looking at the effect of the inflow faireign immigrants, they also pay attention to the
relationship between the return of New Zealandegsipusly living abroad and the house prices.
They find a negative relationship between the imratign of foreign borns and house prices, but
the statistical significance of the estimates ave ko their confined conclusion is that they canno
find evidence of a positive relationship betweessthtwo factors. On the other hand, they find a
strong positive relationship between inflows ofiraing New Zealanders and the appreciation of
local housing prices. An inflow of returning Newalanders equal to 1% of an area’s initial
population is associated with an increase in pride&$ to 9%. However, these results are not

robust across different time periods. The authoygaeathat this might imply that population growth
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is not the dominant determinant of house price ghanand that there might be omitted factors
from the analysis. They suggest that the lack sftp@ relationship between immigration and
house prices might be related to the findings by&vand Stillman (2007, referred to by Stillman
and Maré, 2008, p. 28) that immigrant inflows toAN&ealand also have small impacts on the labor
market, indicating that the labor market spillovars weaker in New Zealand than in other

countries.

Nordbg (2013) investigates whether immigration hevémpact on the Norwegian housing prices.
When he only controls for the change in unemployimate and the change in the native population
in addition to fixed effects for time, he finds ttzn increase in an area’s initial population of 1
percentage point is associated with an increabeusing prices of 2,6 % to 3,3%. Further, he splits
the new immigrants into two groups, Europeans anmd Europeans, and finds an even stronger
effect of European immigrants, while non- Europearesnot statistical significant. He argues that
one reason for this result could be that Europsanigrants to a greater extent than other
immigrants state employment as their cause to imategand thus choose to move to areas where
the economic prospects are good. However, whettsbecantrols for the change in income per
capita, the magnitude of the effect of immigramshousing prices is reduced, and is partly
insignificant. This indicates that the immigratiemmpact on house prices is overstated when the
development in income is omitted. The study finaliycludes that there is no evidence that

immigration has pushed up the housing prices invdgr

All of the studies discussed above follow a simiteethodic pattern, and they are all based on the
baseline model of Saiz (2006):

Al
Aln(pit) = B( = )+axi +[] Ui +iUAZit—l+/\t t& (2.2)
POPR_,
(Saiz, 2006, relation (1))

Firstly, they all use the change in average hougiggs in the different areas as the dependent
variable @ In (pit)). By estimating the dependent variable in fiditference, they eliminate time-
invariant, area- specific factors that affect imratgon and the level of house prices (Sa, 2011). Fo

most of the studies the change refers to the aruhaeige in house prices, and thus the estimations
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should be interpreted as short run effects. HoweMdari and Aydede (2012) and Stillman and
Maré (2008) use census data which aren’t updatadyyén these studies, the change is referring to
the change in house prices from one census toetkte In both these cases one census period is five
years. The results of these studies should bepirierd as long run effects. Sa (2011) points out
that this might explain why these two studies canity find small effects of immigration;

“Because housing supply is likely to be more etaistithe long-run, it is not surprising that
immigration would have a smaller impact on housegsrand rents between Census dates than
between consecutive years” (p. 3). All the stuebesept for Degen and Fischer (2009) use the

logarithmic form of the house prices. This is démeeduce the positive skew of the data.

Secondly, all the studies use the same main indigm¢variable; the change in number of

immigrants in one period over the total populaiiothe previous perioqf(;"a#). Most of the
it—2

studies define “immigrant” as any foreign- borniindual residing in the area of interest. However,
in Degen and Fischer (2009), “immigrant” is defireiforeign nationals instead of foreign- borns.
They argue that this may be the source of a petemeasurement problem in their analysis, since
the immigration stock will vary with factors thateanot related to immigration. Gonzalez and
Ortega (2013) and Stillman and Maré (2008) useliamge of foreign- born relative to the working
age population and to the population aged 18 aed osspectively, instead of the change of
foreign- born relative to the total population. irrabjective for this is that the demand for howsin

is mainly associated with persons of working aggspns aged 18 and over.

When it comes to the control variables in the défe works’ estimated models, there are some
differences. All studies control for the level ahployment in some way(.1). While Akbari and
Aydede (2012), Degen and Fischer (2009), Nordb&3palnd Saiz (2006) use the lagged change
in the unemployment rate, Gonzalez and Ortega (2&1@ Sa (2011) use the current change in the
employment to population ratio. Stillman and Ma6(Q8) control for changes in various
characteristics of the local population. Employm&atus is one of these characteristics. Some of
the studies controls for the change in local incé#g_, ), either with a lagged effect (Nordbg,
2013; Saiz, 2006) or a current effect (Akbari & &gd, 2012; Stillman & Maré, 2008). Degen and
Fischer (2009) point out that the omission of hbwad® income from their full sample estimation is

an empirical shortcoming of their baseline equat@ue to data availability, they were only able to
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estimate a restricted sample with household incétogeever, they find that the omitted variable
bias linked to income does not influence their erogi results. In Saiz’ modek; represents a
vector of initial city attributes such as crime,atlger and the population’s level of education.
Degen and Fischer (2009) have a similar vectoapiwe regional specific characteristics. Others
use area dummies to capture different trends isépuces at the local level (Akbari & Aydede,
2012; Nordbg, 2013; S4, 2011). All studies inclydar dummies/;) to control for national

trends in inflation and other economic factors.

Thirdly, all the studies discussed above use theesaconometric methods when estimating the
models. First they estimate the model with OLS. v, the results from the OLS estimation
might be biased due to possible endogeneity ofrthi® independent variable. “Immigration flows
are likely to be correlated with other factors tbatise house prices to increase, but that were not
adequately controlled for in the study” (Hodgsoir&ot, 2010, p. 24). The direction of the bias is
not clear. If there’s a tendency for immigrants#ttle down in prosperous areas where
employment opportunities are good, the OLS- estmatay be positive biased since some of the
effect ascribed to immigration rather is causedheygood state of the economy. If, on the other
hand, immigrants prefer to settle down in areak wibre affordable housing and low house price

inflation, the OLS- estimates may be biased towaseis (Nordbg, 2013).

In order to overcome this potential endogeneityf@m, Saiz (2006) introduces an instrument
variable (IV) approach, which is also followed biythe other works I've discussed here. He
generates two instrument variables for the maiepetident variable based on the fact that
immigrants tend to move to areas where other imemnigrof the same nationality settled previously
(Altonji & Card, 1991, referred to by Saiz, 2006,1p). An instrument variable must satisfy two
requirements: First, it must be exogenous, meathiagit must be uncorrelated with the omitted
variables that affect the dependent variable. S&dbmust be relevant, meaning that it must be
correlated with the independent variable of inte¢esre: the immigration ratio). It is plausible to
assume that the historical settlement pattern ofigrants was not driven by omitted variables that
affect current housing prices. The second assumpgialso likely to be fulfilled. I will here prese
the second instrument variable discussed by Saithisiis the IV mainly used in the literature. §hi

IV takes the form:
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— M o —
AlmmWntsl,t = Z @ 1083l tmmugrants, s, (2.2)
j=1

(Saiz, 2006, relation (111))

The dependent variable is the predicted inflownahigrants to city in yeart (AlmrHI/:grantSLt).

The independent variable is the predicted infloinmhigrants from countryto the US in year
(Almmlglaltsl_us_t). To find the inflow of immigrants from countyyto cityi in yeart, the inflow

of immigrants to the US that year is multipliedthg share of immigrants from counirin city i in
1983 @; i 1053)- The predicted inflow of immigrants to one cisythen found by summarizing the
estimated number of immigrants from the differemirttries. This instrument variable “(..)
expresses how the immigration in the different singauld have developed if the settlement pattern
of new immigrants was equal to the historical setént pattern”(Nordbg, 2013, p. 8). Gonzalez
and Ortega (2013) point out that if the main sowmentries in the recent years are very different
from those in the historical pattern, “(...) the @l variation in immigration flows from these
countries of origin cannot be captured by the etheitworks instrument” (Gonzales & Ortega,
2013, p. 43). As this is applicable for the cas8pdin, they use an additional 1V in their analybis
will not go further into their second 1V as thisnet relevant for any of the other studies.

For most of the studies, the estimated price effdebugh immigration are more positive when
using an instrument variable approach than whemashg with OLS (Akbari & Aydede, 2012;
Degen & Fischer, 2009; Gonzalez & Ortega, 20137,34106). This indicates that the OLS
estimates are biased towards zero, for examplaibedmmigrants tend to settle down in areas

with more affordable housing and low price inflatio

In the case of S& (2011) and Stillman and Maré&200hich found a negative relationship
between immigration and house prices, the effegtdse negative when using the IV method than
when using OLS. This indicates that the OLS estate positive biased, for example due to “a
tendency of immigrants to locate in prosperoussavdzere house prices are growing faster” (S4,
2011, p. 14).
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Nordbg (2013) cannot find that the estimates wissnguthe IV method is statistical significantly
different from the OLS- estimates. He suggeststti@tV- instrument used in the international
studies is not valid in the case of Norway. He asgthat Saiz (2006) requires that two assumptions
must hold in order for the instrument variable teatthe exogenous- requirement, and thus being a
valid instrument for the immigration ratio. Firghe inflow of immigrants in 1983 cannot be driven
by omitted variables that will affect prices in thiure. Second, the national immigration inflows
cannot be affected by the economic conditions efitthmigrant cities. This is explained by: “(...)

the annual national immigration to the US is detead by political and administrative matters.
Thus he means that the total immigration to theailSoe independent of the economic
development.” (Saiz, 2007, referred to by Nordi4,3 p. 8). Nordbg (2013) points out that it
seems difficult to obtain this requirement in tlase of Norway. He argues that “(...) the
immigration to Norway from the Eastern Europeanntoes is positively correlated with the
economic conditions in Norway” (Grangard & Nord0]12, referred to by (Nordbg, 2013, p.8).
This suggests that the instrument variable usettidynternational studies discussed here is not

applicable for studies using data from Norway.

10
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3 Hypothesis and Methodology

In this section | will first give a description tife relevant economic theory for housing prices.
Thereatfter, | will present the hypothesis whichill 'est empirically. At last | will give a
description of the empirical model and the methodglwhich | will use to investigate whether

immigration affects Norwegian housing prices.

3.1 Theoretical Background

To explain the development of the residential Imogiprices | will use a model described in
chapter 5.5 in Statistics Norway’s macroeconomiclehdor the Norwegian economy, MODAG
(Boug & Dyvi, 2008). According to this model, thesidential housing prices are determined by

supply and demand of residential housing.

To change the supply of housing requires time. Timuthe short run, the supply of housing is
assumed to be fixed. In the short run, the hougiiggs are determined by the housing demand for
a given supply of housing stock. The housing inwesits are determined by the profitability of this
type of investment. Figure 3.1 illustrates thetrefeship between the housing prices and the

relevant determinants.

11
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Figure 3.1: Model for determining housing prices

Housing prices, Housing

Real interest used dwellings consumption
rate after taxes

DI bl Housing
|sposa e stock
real ircome
v T
Investment Dwelling starts Housing
prices —» investments
Source: Figure 5.5.1, MODAG, Boug and Dyvi, 2008
3.1.1 Demand

The demand for housing is depending on the hoysiiegs, the household income and the real

interest after taxes.

Pricé’ = B, Disposable real incomeBs Real interest rate after taxe$sHousing stock
The model defines the demand for total housingksascC and the households’ disposable real
income as Y. The cost of consuming one housinginmhe period is affected by the housing price

(Pc), the real interest rates after taxes (r) and aedrtear. The latter is omitted for simplification

The total demand for housing stock can be expreaséallows:

12
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C=C°(R, Y, (3.1)
(Boug & Dyvi, 2008, relation (5.5.1))
dc® dc® dc®

< >0 — <0
dR, dy dr (3:2)

When the households’ disposable real income (Yeimges, the housing demand is expected to
increase. When the housing priceg)(& real interest after taxes (r) increases, thesing demand

is expected to decrease.

Figure 3.2: Supply and demand of total housing stock, shom te

Co(Pe,Y.r)

k

Source: Boug & Dyvi, 2008, figure 5.5.2

In figure 3.2, the vertical housing supply curvé)(@lustrates that in the short run the supply of
housing is fixed. The housing demand curvB)(€ declining, meaning that the demand declines
when the prices rise. In the short run, the houpnges (R) are found where the demand curve

crosses the vertical supply curve. A positive shitihe demand curve, caused by increased
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disposable real income or decreased real inteaiesafter taxes, will result in increased housing
prices. This is illustrated by the dotted demanaeuand the new price £B. Since the supply is

given in the short run, the housing stock will rémnet the initial level (€).

Another source of demand shift is a change in tmufation. An increase in the population shifts
the demand curve to the right (Radseth, 1987)vahdead to an increase in the housing prices in
the short run. Immigration is one source of poparagrowth, and following this theory,
immigration should cause house prices to risearstiort run. When immigrants settle down in an
area, they will need housing right away, whilealtéds time to increase the supply of housing
(Nordbg, 2013). Another point of view is that ityrtake some time for the local population to
respond to the rising housing costs by out-migratidhus, in the long run a new supply of housing
and out-migration of the local population might gieen immigration’s impact on house prices
(Akbari & Aydede, 2012).

3.1.2 Supply

The supply of housing consists of the total exgsstock of dwellings. The supply shifts due to
construction of new dwellings and disposal of emggdwellings (for example due to fire,
demolition or depopulation). The annual constructd new dwellings amounts to a modest share

of the total number of dwellings, in Norway it isaut 1% of the housing stock (NOU, 2002).

The level of new dwellings is determined by thefipability of housing construction. The
profitability is depending on the housing prices)(&nd the investment costs. The investment costs

consist of building costs (Pand land costs (.

The total supply of new housing stock can be exya@ss follows:

‘Jstart ups = ‘]( PC I:)I’ I:)I_) (3-3)

(Boug & Dyvi, 2008, relation (5.5.3))
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The construction of housing requires time, andstet up of a new building in one period often
won’'t end up as a new dwelling until the periocgfor even several periods after. The relationship
between a period’s level of new dwellings and thvelting starts in the present and previous
periods can be expressed as follows:

J:O,6083 -Qtart upst+0,3451 ‘-1tart upst-1 +0,0437~1tart ups-2 +0,0030 @tart upst-3 (3-4)
(Boug & Dyvi, 2008, relation (5.5.4))

We then can express the total supply of housingksto

C=C,+J-FD (3.5)
(Boug & Dyvi, 2008, relation (5.5.5))

The supply of housing stock is determined by thstig level of housing (G), investments in

new dwellings (J) and depreciations (FD). The dept®ns are a fraction of the existing level of
housing:

FD=4C_, (3.6)
(Boug & Dyvi, 2008, relation (5.5.6))

The long term supply of new housing stock can hgessed as follows:

C=C*R,RP) (3.7)
(Boug & Dyvi, 2008, relation (5.5.7))
dc® dc® dcs -

>0 <0
dR dR

0 (3.8)

R

When the housing prices increase, the housing gupeikpected to increase. When the investment
costs or the land costs increase, the housing pigppkpected to decrease.
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Figure 3.3: Supply and demand of total housing stock, long term

- . C(Pc PP}

Ct c

Source: Boug & Dyvi, 2008, figure 5.5.3

A positive shift in the demand curve affects theding prices less in the long run than in the short
run. The reason for this is that in the long rine, increased house prices will make house
construction more profitable, and thus the supplyausing will increase as well (C*3€ Thus,

the equilibrium price will rise less in the longirthan in the short run (Nordbg, 2013).

3.2 Hypothesis
As discussed in section 2, several internationaliss have found that immigration has had a

positive effect on housing prices. In Norway, bmtimigration and housing prices have increased

significantly during the past two decades. Thisivates my first hypothesis.
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Hypothesis|: Immigration has contributed to the increase in tio@ise prices seen in Norwegian

cities during the past two decades.

This hypothesis will be tested by estimating thersterm and long term effect of immigration on

housing prices.

Further, as discussed in section 2 and 3.1, theihgyrices are expected to be less affected by
changes in demand in the long run than in the shartsince the supply of housing will have time

to adapt to the new demand. This leads to my selgpothesis.

Hypothesis|1: Immigration’s effect on housing prices is greatethe short run than in the long

run.

I will check if this is consistent with my findindsy testing whether the short term coefficients are

significantly larger than the long term coefficienTo perform these tests | will use one- sided t-

tests where the null hypothesisﬁghort_ term =B Long tern @Nd the alternative hypothesis is

BShort— term > B Long tern:

3.3 Empirical Model

The baseline model | will use is based on the nwdséd in the studies discussed in section 2,
particularly the ones used by Saiz (2006), DegehFascher (2009) and Nordbg (2013).

Al,
Nlog(p,)=3d + BL)+ VY + )X, +a +5 (4.1)
POR_,

The dependent variable is the annual change ilothef real mean housing price per square meter

in city i at timet.
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The main independent variable is the annual immigitaw relative to the total population in the

previous yea(PoA%). B is interpreted as the percentage change in housEs@ssociated with an
it—-1

annual inflow of immigrants equal to 1% of a citpspulation. Both the total population and the

total number of immigrants are measured at thedirdanuary. Thus, the model predicts how the

house prices in one year are influenced by theipuewear’s immigration.

A U;; denotes the change in unemployment rate fromrdnaqus year to the current year. The

unemployment rate is defined as the yearly avesaggtal unemployed persons in percentage of

the labor force. | use the change in unemploymegetfrom t-1 to t. In the literature it is more
common to lag this variabld Ui.1. | have chosen not to lag this variable, sincechissed

heteroscedastic residuals.

| use year dummies{) to capture trends in the housing prices whichcaremon for all the cities.

For example this controls for changes in macroecooeariables like inflation and interest rates.

Xit Is a set of control variables which captures negliospecific characteristics that varies over

A,Nonimm.popit)
\

time. Here | include demographic trends of the nommigrant population -
it—1

and the number of new dwellings started the pres/priod on logarithmic formdg dwelling
starts.1). Ideally, | would also include the change in tbgional income per capita here, but these
data are only available for the period 1993 to 200@ll estimate additional regressions using this

limited sample to check whether omission of the@me effect is a weakness of the baseline model.
a; is regional dummies capturing regional-specificilatites which don’t change over time.

| will estimate equation (4.1) by using Ordinaryalsé Squares (OLS). In order to control for a
potential endogeneity- problem in the model, alihef studies discussed in section 2 use
instrumental variable estimation in addition to Cesfimation. Nordbg (2013) uses this approach
on Norwegian data, but he suggests that the insintinariable used by the international studies is
not applicable for studies using data from Norwdg.argues that it seems difficult to obtain the
requirement that the national immigration inflovesinot be affected by the economic conditions of
the immigrant cities. He points out that “(...) filh@migration to Norway from the Eastern

European countries is positively correlated with ¢conomic conditions in Norway” (Grangard &
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Nordbg, 2012, referred to by Nordbg, 2013, p.8kd8aon this argument, as well as limited data

availability', | will not estimate the model using an V- apprioa

3.3.1 Short term effect

My baseline model captures the annual price chafige estimated coefficient of the main
independent variable can be interpreted as the s#ran effect of immigration on housing prices. |
will first estimate the baseline model using OLS%uill run three different regressions, and all the

three regressions will be run using three diffesamples.

The first regression only controls for year dumnfigsar fixed effects) and the change in the
unemployment rate. The second regression additoimaludes regional fixed effects to control for
regional- specific characteristics which don’t vamer time. The third regression includes both
regional fixed effects and a set of regional- sfpecharacteristic$Xi;), thus controlling for both

regional- specific characteristics which varies dnd’t varies over time.

The first sample uses data for the whole periaamf986 to 2012. Since the increase in both the
housing prices and the immigration to populatidioraas been stronger during the last half of the
period, | will additionally estimate the periodstre and after year 2000 separately. This might

indicate whether a potential effect of immigratamhousing prices is of recent character.

3.3.2 Long term effect

To find the long term effect of immigration on howgprices | will estimate a model where the

price change refers to the change over a decadt dstimate a version of the baseline model:

Alog( p,) = +,6’(POP )+ VAY + )X + a5 (4.2)
it-10

! The main IV used in the literature is the histafisettlement pattern for immigrants from differentintries. The only
available data on the city- level is the immigrardontinent of origin, not country of origin. | B®le this classification
is too broad to serve this purpose.
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| form 17 decades based on the annual data fro tt98012:

1986-1996 1989-1999 1992-2002 1995-2005 1998-2008 2001-2011
1987-1997 1990-2000 1993-2003 1996-2006 1999-2009 2002-2012
1988-1998 1991-2001 1994-2004 1997-2007 2000-2010

In this long term modeb; denotes decade fixed effects. The main independeisble is the
inflow of immigrants into a city during the decadative to the total population in the beginning

of the decade&l U;; denotes the change in unemployment rate fromirtstetd the last year of the

decade. | use the same set of control variablesas in the short term model where

ANonimm.popit
POPjt_10

is the change in the native population during theade relative to the total

population in the beginning of the decade, anddedwelling startgiois the number of new

dwellings started in the first year of the decade.

I will only estimate the long term model using fa# sample, since splitting the full sample in two

will result in samples with very few observations.
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4 Data, Sample and Summary Statistics

To perform the analysis | use yearly data from 1@88012 for the four largest cities in Norway;
Oslo, Bergen, Trondheim and Stavanger. These ftas @re chosen based on the tendency that
housing prices in larger cities fluctuate more tti@nprices in more peripheral areas (Medby &
Barlindhaug, 2008). At the same time, immigrantelt® settle down in urban areas, particularly in

and near the largest cities, to a greater exteant tine native populatiaqiNOU, 2011).

The data is collected from the web pages of Thevdgian Labour and Welfare Administration
(NAV) , Statistics Norway (Statistisk sentralbyrBlprwegian Social Science Data Services (NSD)
and The Real Estate Agents’ Association (Eiendongéen®retakenes Forening).

I will here introduce all the variables used in #malysis. If not specified otherwise, the data is

obtained from the web site of Statistics Norwaya(iStisk sentralbyra).

4.1 Change in Housing Prices

| use the real estate industry’s statistic of hoggirices developed by The Real Estate Agents’
Association (Eiendomsmeglerforetakenes Foreninghddomsverdi AS and FINNThe statistic
reports the yearly nominal mean value per squatenfer an average dwelling of a size of 100 m

There are separate mean values for the four diffeiges.

2 Eiendomsverdi is a company that develops and msjsiformation tools and systems to estimate niarkieie for
the Norwegian residential real estate market. Fidlttie company that operates Finn.no, the primamkating site for
sale of residential real estate in Norway.
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In order to avoid picking up structure from gengnate development I've transformed the nominal

values by the inflation level (CPI). The real vawe computed as follows:

Nominal valug
1+CPI,

Real valug= (4.3)

To reduce the negative skew of the data, | useakee on log form.

Table 4.1 shows the real mean price per squarer metee different cities in 1986, 2000 and 2012.
The housing prices are highest in Oslo, while Stgeahas had the highest relative changes. The
housing prices have increased considerable moregditive 12 years after the millennium change

than the 14 years prior to year 2000.

Table4.1: The real mean price pr.3m 1986 and 2012 (NOK)

Real mean price pr. m? Relative change
City 1986 2000 2012 1986-2012 1986-2000 2000-2012
Oslo 8539 18 099 42 662 400 % 112 % 136 %
Bergen 5241 12 072 32174 514 % 130 % 167 %
Trondheim 6419 11 877 31988 398 % 85 % 169 %
Stavanger 5926 13 715 39 848 572 % 131 % 191 %

Source:Eiendomsmeglerforetakenes Forening, EiendomsverdiFan.no

Figure 4.1 shows the development in the housingeprin the four different cities. Throughout the
whole period, the housing prices have been higha3slo, Norway’s capital. The housing prices
of the other three cities have been quite simdatlie first twenty years of the period analyzed.
However, after the beginning of the financial @isi 2007, the housing prices in Stavanger have
increased more than the prices in Bergen and Teindht seems like the housing prices in

Stavanger were less affected by the financialtign the other three cities. By the end of the
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period, the mean price per square meter for dwgdlin Stavanger was almost as high as the ones
in Oslo.

Figure 4.1: Development in real mean price pr%,raplit by city (NOK)
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Source:Eiendomsmeglerforetakenes forening, EiendomsverdiFinn.no

4.2 Population and Immigrants

An immigrant is defined as a person who is bormmadirof two foreign- born parents and four
foreign- born grandparents. Immigrants immigratetlorway at some point (www.ssb.no).

Table 4.2 shows the population and number of imamtg in the different cities in 1986, 2000 and
2012. Oslo has the highest population and the kigtteare of immigrants. Stavanger has the
smallest population, while Trondheim has the lovebsire of immigrants.
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Table 4.2: Distribution of the variables “Population” and “tnigrants” in 1986 and 2012

(number of persons)

Immigrants to

Change in immigrants

Population Immigrants . i over population
population ratio . ]
previous period
Year Year Year Period
1986- 1986- 2000-
City 1987 2000 2012 1987 2000 2012 [1987 2000 2012|2012 2000 2012

Oslo 451345 507467 613285| 36614 73777 139081 8% 15% 23%| 23% 8% 13%
Bergen 208886 229496 263762 6572 12134 30183 3% 5% 11% 11 % 3% 8%
Trondheim| 134537 148859 176348| 3105 7275 17569 2% 5% 10% 11% 3% 7%
Stavanger 95463 108818 127506| 7258 9348 20407 8% 9% 16% 14 % 2% 10%

Figure 4.2 shows the development in the immigrémmpulation ratio in the four different cities.

Source:Statistics Norway

The ratio has increased significantly during theqgkin all the cities, and the increase has been

largest during the years after year 2000. We saethins pattern is similar to the development i th

housing prices discussed above.

Figure4.2: Development in immigrants to population ratio,tsipy city (%)
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In 1987 every thirteenth inhabitant in Oslo wasramigrant, while in 2012 every fifth inhabitant

in Oslo was an immigrant. In the appendix, figurkghows that the yearly inflow of immigrants
relative to the total population has been greate®islo. The annual change in the number of
immigrants over the total population has been mokttile in Stavanger. One possible explanation
for this is Stavanger’s position as the capitahef Norwegian oil and gas industry, and that the

city’s inflow/ outflow of immigrants follows the @jical fluctuations of this industry.

Table 4.3: The immigrants’ continent of origin in 1986 and 201

) Europe Asia Africa North— South- and_ .
City America Central America Oceania
1986 2012 1986 2012 1986 2012| 1986 2012 1986 2012 1986 2012
Oslo 51% 42%| 33% 37% 8% 15% 5% 1% 3% 4% 0% 0%
Bergen 52% 52%| 28% 28% 4% 12%| 10% 2% 5% 6% 1% 0%
Trondheim| 55% 47 %| 26% 34 % 5% 12% 9% 2% 5% 4% 0% 0%
Stavanger| 62% 54%| 13% 28% 3% 9%| 21% 4% 1% 5%| 1% 1%

Source:Statistics Norway

Table 4.3 shows the immigrants’ continent of origiri986 and 2012. The percentage is calculated
as the city’s number of immigrants from each ofc¢batinents divided by the city’s total number of

immigrants.

In 1986 more than half of the immigrants came fi&mnope. Except from in Bergen, the share of
European immigrants has decreased some duringthgedr period, but still the majority of the
immigrants come from Europe. Oslo has a higheresbfinon- western immigrants (Asian and
African) than the other cities. Stavanger has adnghare of western immigrants (Europe and
North- America) than the other cities. One possibbeson for this is that a great demand for skilled
labor in the petroleum industry has attracted wiwrkem abroad, primarily from Europe and

North- America.

Figure 4.3 illustrates the development of the Mgordic immigrants’ motivation for immigrating

to Norway. The figure is discussed in Dzamarijal@0
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Figure4.3: Immigration to Norway from non- Nordic countrieg teason for immigration
1990-2012 (number of persons)
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Source:Statistics Norway

In 1990 the main reasons for immigration to Norwagre family or escape. The peaks in the
refugee curve are due to the war in the former layaa in the nineties. The picture alters after
2004, when the labor- related immigration startedde. This was due to the expansion of the EU
in May 2004, where 10 additional countries werétided. The increased work- related
immigration led to a rise in the family- relatednmgration as well, as many of those who came to
Norway for work brought their family with them. $m 2005 the labor- related immigration
accounted for 40-50% of all migration from non- Niorcitizens. Poland was the main country of

origin for these immigrants (table Al).

4.3 Change in Unemployment Rate

The unemployment rate is defined as the yearlyameeof total unemployed persons in percentage

of the labor force. The source of these data isNtmvegian Labor and Welfare Administration

% The new EU- countries were Poland, Estonia, Latithuania, Slovakia, Slovenia, Czech Republicnbary,
Cyprus and Malta. Romania and Bulgaria were indudethe union in August 2007.
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(NAV). These data are only available at the coulgyel for the whole period. At the city- level
the data availability is limited to the period afyear 2000. | will use the change in yearly averag
unemployment rate for the counties where the faiest belong as a proxy for the cities’ change in

unemployment rate.

The unemployment rate is reflecting the incomelldvaemployed persons normally have a lower
income level than employed persons. As the unempdoy rate increases, people’s average
purchasing capacity is expected to decrease, adtbxpected to have a negative effect on the

dependent variable.

Figure 4.4: Development in the unemployment rate in the diffeitiesfrom 1986 to 2012 (%)
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Figure 4.4 illustrates the development in the urlegrpent rates in the different cities. The
unemployment rates exhibit a similar pattern. Thag a peak in the early nineties, after the bank
crisis in the late eighties. After the recoverytto$ recession, the unemployment rates have been
fluctuating around a trend of around 3%. This thealow compared to other European countries
and to the US. The unemployment rates increaseé sothe years following the financial crisis,

but the average yearly rates still weren’t veryhhighe relatively low unemployment rate must be

27



Immigration and House Prices in Norway

one reason for the recent years’ increased wol&teeimmigration, since the employment
opportunities for new immigrants are negativelyrelated with the unemployment rate. Stavanger
seems to have had the overall lowest unemploynagatiroughout the period, while the

unemployment rate in Oslo seems to vary the mdst the business cycle.

4.4 Dwelling Starts

| use data for number of dwellings started for eaictne four cities. Until 1999, building work was
considered started when the work with the foundatall began. From 2000, the starting date used
is the date when the starting permission is gi¥ehuilding permit does not always mean that
construction will be started at once. Especiallg irecession it might be that construction projects

are not realized, or may be postponed after aibgilpermit has been granted (www.ssb.no).

Since the start up of a new building in one peotidn won’t end up as a new dwelling until one or
several periods later, | lag the data with oneqakrio reduce the positive skew of the data, | use
the data on log form.

When the number of start- ups of new dwellingseases, the supply of housing increases (ref.
equation 3.5). According to economic theory, amaase in the supply will reduce the equilibrium

price given a fixed level of demand.

Figure 4.5 shows that the number of dwellings sthim the different cities exhibit a similar
pattern. After the bank crisis in the late eightles number of dwellings started dropped. In the
beginning of the new millennium there was an insega the construction activity, until the
financial crisis in 2007-2008 when the level ofiaty dropped significantly. From 2009 there has

been an increase in the construction activity.
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Figure 4.5: Development in dwelling starts in the differenfestfrom 1986 to 2012 (number of
dwellings)
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4.5 Change in Income per Capita

Due to data availability | use gross income peiteags a proxy for disposable income per capita.
The source of these data is the tax return statistivnloaded from the regional database of
Norwegian Social Science Data Services (NSD). Taigstic is based on data collected from the

Norwegian Directorate of Taxes.

The statistic reports the yearly nominal mean ginoessme per capita for all residents of age 17 and
older for each city for the period 1993 to 20090€3rincome is defined as the sum of all taxable
income, including salaries, pensions, trade revamaecapital revenue. In order to avoid picking
up structure from general price development I"aasformed the nominal values by the inflation

level (CPI). To reduce the negative skew of thedatise the data on log form.

Figure 4.6 shows that the gross real income pdtacaphibit increasing patterns in all of the four
cities. The income level in Bergen and Trondheim I@en quite similar, while Oslo and Stavanger

have had a higher income level throughout the perio
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Figure 4.6: Development in gross real income per capita irdifferent cities from 1993 to 2009
(NOK)
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5 Empirical Results

In this section | will present the results of myabssis. I've found that immigration inflows have a

positive effect on housing prices in Norway'’s |laeities.

First | will present the estimated short term eff@immigration on housing prices. Thereafter, |
will present the estimated long term effect, anthsit | will test whether the short term effect is

significantly greater than the long term effect.

5.1 Short Term Effect

Table 5.1 reports the results of OLS- estimatidrdiféerent specifications of equation (4.1). The
dependent variable is the annual change in thericg of housing per square meter in a city. The
main independent variable is the annual chandednmmigrant population relative to the total
population the previous year. All regressions ater&ated with year fixed effects to capture

national trends in inflation and other economidatales.

Columns 1 to 3 present the estimates of regressidhsut any regional control variables, columns
4 to 6 report estimates for regressions with regjifired effects, and columns 7 to 9 show the
estimates for regressions with both regional figéfdcts and regional time- varying control
variables. The coefficients of the constant terrh #ue fixed effects are not reported in the table.
Each of the three specifications is estimated usingge different data samples. First the period
from 1986 to 2012 is estimated. This estimatioioliswed by separate estimations for the periods

before and after year 2000.
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Tableb5.1: OLS- results, short term model

(1) (2) (3)

With regional fixed
effects and regional
control variables
Whole Pre Post |Whole Pre Post [Whole Pre Post
A Log Price_it period 2000 2000 |period 2000 2000 |period 2000 2000
1,22** 0,70 1,62**[2,94*** 2,59 3 ,81%**|3,47*** 2 53 4,43%***
(0,59) (0,89) (0,80) [(0,81) (1,60) (0,99) [(0,90) (1,71) (1,04)

-1,10**-1,05*-1,15 |-1,06** -1,08* -0,90 -0,94* -1,32* -0,88
(0,52) (0,62) (0,96) [(0,49) (0,60) (0,87) [(0,50) (0,67) (0,87)

0,60 0,20 0,44

(0,56) (1,21) (0,75)
-0,01 0,02 -0,03*
(0,01) (0,03) (0,01)

Without regional With regional
control variables fixed effects

Almm_it/ pop_it-1
A Unempl. rate_ it
A Nonimm. pop_it/ pop_it-1

Log dwelling starts_it-1

Year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes
Number of observations 104 52 52 104 52 52 104 52 52
Adjusted R? 0,88 0,92 0,78 0,90 0,92 0,82 0,90 0,92 0,83

1986- 1986- 2000- | 1986- 1986- 2000- | 1986- 1986- 2000-

Sample 2012 1999 2012 | 2012 1999 2012 | 2012 1999 2012

Notes: 1. Standard errors in parentheses. 2.*fgigni at 10%; ** significant at 5%; *** significarat 1%.

There is a clear pattern for the estimated restiltise different samples. For all the specificasion
the immigration’s impact on housing prices seemanger for the period after year 2000. The
estimated coefficients of the main independentaidei are higher for the post 2000- period than the
two other samples estimated. Regardless of thealosatriables included, the immigration does not
seem to have had a statistically significant immechousing prices in the period prior to year
2000. The other two samples show statisticallyigant estimates of the main independent
variable at a significance level of minimum 5% &irthe three specifications.

Another point worth noting is that the model seémesapture the variation in the dependent
variable better in the beginning of the 26- yearqukthan in the more recent years. The adjusted
R? is somewhat higher for the pre 2000- sample aedulhsample than for the post 2000- sample.
This might indicate that the estimates of the R@€I10- sample are biased due to omitted variables

that affect the housing prices. Thus, one shouldaog¢ious when drawing conclusions based on the
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estimates of the post 2000- sample. There mighinoéserved factors that are correlated to the
immigrant inflow which are more relevant for theeat years. This might cause exaggerated
estimates of the immigrations’ impact on houseqwic

The estimated effect of immigration on housing gsics reported in the first row of table 5.1. The
estimated effect is quite different for the diffietspecifications. The specification with no regbn
control variables predicts the lowest price charmesed by immigration. The estimates indicate
that an immigrant inflow of 1% of the total popudat causes house prices to increase by 1,2% to
1,6%.

Immigration’s estimated impact on house pricesdases when regional control variables are
included. In specification (2) the predicted effetthe main independent variable is 2,94% for the
full sample and 3,81% for the post 2000- periohl&®.2 shows two sided t- tests of the null
hypothesis that the estimates of (2) are not saanifly different from the estimates of (1), 4
rejected for the full sample and for the post 20€&#mple.

Table 5.2: Hypothesis testing of specification (2) vs. speaifion (1), short term model

Whole period Pre 2000 Post 2000
t°ops 2,12 1,18 2,21
" 1,99 2,04 2,04
ltobsl >1:crit ltobsl <tcrit ltobsl >tcrit

Conclusion Reject HOin favor of H1: Cannot reject HO: Reject HOin favor of H1:

Specification (2) is
statistically different
from specification (1)

Specification (2) is not
statistically different
from specification (1)

Specification (2) is
statistically different
from specification (1)

Level of significance
n-k-1

Sample

5%
73
1986-2012

5%
34
1986-1999

5%
34
2000-2012

The estimated effect of immigration on house prioeseases even more when adding regional

time- varying control variables. In specificati®) (he predicted effect of the main independent
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variable is 3,47% for the full sample and 4,43%tke post 2000- period. However, two sided t-

tests show that the estimates are not significatitfgrent from the estimates in (2) (see table.A2)

The effect of a change in the unemployment ratmlg statistically significant for the pre 2000
sample and for the full sample, though for the2660 sample the level of significance is only
10%. For the full sample the estimated effect ohange in the unemployment rate of one
percentage point is associated with a price drabotit 1%. The variable is statistically signifitan

at the 5% level in specifications (1) and (2), ahthe 10% level in specification (3).

None of the time- varying regional control variable specification (3) are statistically signifi¢an

at a 5% significance level. The change in the mmmigrant population consists of excess of births
and net native in-migration. Nordbg (2013) explautyy immigration inflow has a larger effect on
housing prices than the increase in the native lptipn by pointing out that the housing demand
don’t increase much due to births, while most inmags are adults and need housing from day
one. In section 4 we saw that the number of dwghitarts had a drop in times when the economy
went through a rough patch. We also saw that the & dwelling starts in the different cities
exhibited a similar pattern. This indicates that tlumber of dwelling starts fluctuates with the
national economic trends captured by the year feféetts. This might explain the estimates’ lack

of statistical significance.

The regressions show that controlling for regidaators matters. The more regional control
variables are included, the higher are the estidnatiects of immigration. This is in contrast t@th
findings of Degen and Fischer (2009) which fourat the price impact from immigration in the
Swiss housing market were highest for a speciboatvithout regional controls. Nordbg (2013) on
the other hand, found that immigration’s predidragact on Norwegian housing prices increased
when including regional fixed effects. However, dag¢he uncertainty of the estimates, he found
that the difference of the estimated effects witl without regional fixed effects were not
statistically significant.

As described in section 4 both the immigrationanfland the housing prices have increased more
in the post 2000- period than in the period prioyéar 2000 (see table 4.1 and 4.2). It seems like

when the inflow of immigrants increases, the immaigms’ effect on housing prices increases as
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well. One possible explanation of this findinghst the main purpose of the inflowing immigrants
has changed during the 26- year period. FigursHdo8vs quite clearly that the reason for non-
Nordic immigrants to immigrate to Norway has evalfeom being dominated by escape and
family reunion to labor- related immigration. Fuethone might suggest that the immigrants who
come to the country for work have higher incomegelghan those who come as refugees, and thus
have a higher purchasing capacity, either to spenent or to spend on the purchase of a home. In
the case that new immigrant demand dwellings tg tea demand for rented dwellings will rise.
Simple demand- supply theory says that this wilisgarents to increase in the short run. Increased
rents will cause housing prices to rise as wellus[twhether immigrants live in a rented or owned

dwelling does not matter for the development oftthase prices.

My preferred specification of the short term modedpecification (2). This specification explains
more of the variance in the data than (1) by cdlimigpfor regional fixed effects. Since hypothesis
testing shows that the estimates of the effedh@fitdependent variable in (3) are not significantl
different from (2), | believe that (2) is the bepecification. This indicates that an immigrant
inflow of 1% of a city’s total population causesuse prices to increase by 2,9%. This result is
consistent with the findings of Saiz (2006) and &egnd Fischer (2009).

5.2 Long Term Effect

Table 5.3 reports the results of OLS- estimatidrdiféerent specifications of equation (4.2). The
dependent variable is the decennial change inothp@rice of housing per square meter in a city.
The main independent variable is the decennialghanthe immigrant population relative to the
total population in the beginning of the decadé.régiressions are estimated with decade fixed

effects to capture national trends in inflation aticer economic variables.

First of all we can see that for all the specifimas, the adjusted®Rs higher than for the short term
model. This indicates that the long term model @agst the variation in the dependent variable
better than the short term model. As for the stesrh model, the estimated effect of immigration
on housing prices increases when more control mMasaare added to the model, so does the

adjusted R The main independent variable is statisticatiyi§icant at the 1% level in
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specifications (2) and (3), and at the 5% levedpacification (1). For all the three specifications
the estimated coefficients of the main independarniable are smaller than in the short term
model. This supports the theory of housing demahidhwvsays that prices are less affected by

changes in demand in the long run than in the shartl will investigate this further in sectior3s.

Table5.3: OLS- results, long term model

(1) (2) (3)

Without With With
regional regional regional
control fixed control
A Log Price_jt variables effects variables
¥k *k 3k k *k 3k %k
Almm_it/ pop_it-10 0,67 1,64 2,89
(0,27) (0,58) (0,96)
- %k %k _ %k 5k _ * kK
A Unempl. rate_it 4,00 3,40 3,55
(0,84) (0,81) (0,80)
0,83*
A Nonimm. pop_it/ pop_it-10 !
pop_it/ pop_i (0,49)
Log dwelling starts_it-10 0,03
(0,04)
Decade fixed effects Yes Yes Yes
Number of observations 68 68 68
Adjusted R? 0,94 0,95 0,96
Sample 1986-2012 1986-2012 1986-2012

Notes:1. Standard errors in parentheses. 2.* sogmif at 10%; ** significant at 5%; *** significardt 1%.

Column 1 shows the estimated effect for the speatifhin without regional control variables. The
regression result indicates that an immigrant imftd 1% of the total population causes house
prices to increase by 0,67%. In column 2 we segtieaestimated effect increases to 1,64% when
adding regional fixed effects. However, the unaetyeof the estimate has increased as well. A t-
test rejects that the estimated effect of immigratn housing prices from specification (2) is
significantly different from what found in speciéiton (1) (see first column of table 5.4). The
estimated price effect of immigration increasesnevere when adding regional time- varying

control variables. In specification (3) the predateffect of the main independent variable is
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2,89%, but the estimate’s uncertainty has increaseslell. T- tests reported in table 5.4 show that

the estimates of specification (3) is statisticdifffjerent from specification (1), but not from

specification (2).

Table 5.4: Hypothesis testing of the long term model

(2) vs. (1) (3) vs. (1) (3) vs. (2)
1:o bs 1,67 2,31 1,30
it
" 2,02 2,02 2,02
ltobsl <tcrit ltobsl >tcrit ltobsl <tcrit

Conclusion

Cannot reject HO:

Specification (2) is not
statistically different
from specification (1).

Reject HO in favor of H1:

Specification (3) is
statistically different
from specification (1).

Cannot reject HO:

Specification (3) is not
statistically different
from specification (2).

Level of significance
n-k-1
Sample

5%
46
1986-2012

5%
a4
1986-2012

5%
a4
1986-2012

These findings are somewhat consistent with whatfaand in the short term model. For both the

models, the estimated price effect of immigratioarfd by estimating specification (3) is not

statistically different from the results of spec#tion (2). In the short term model both effects

estimated by specification (2) and (3) were stiatadly different from what was found in

specification (1). In the long term model, only #stimates of specification (3) were found to be

statistically different from what was found in sgeation (1).

The effect of a change in the unemployment raéstsnated to be higher in the long term model

than in the short term model. Also, the variableigl of significance is estimated to be highentha

what was found in the short term model. The eseohaffect is quite similar for all the three

specifications. A change in the unemployment r&tene percentage point from the beginning to

the end of the decade is associated with a prme o 3% - 4%. Equivalent to what was found in
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the short term model, none of the time- varyingtomrvariables are statistically significant at a

significance level of 5%.

My preferred specification of the long term mode(3). This specification explains more of the
variance in the data than both (1) and (2). Sirygmthesis testing shows that only the estimates of
the effect of the independent variable in (3) gndicantly different from (1), | believe that (8

the best specification. This indicates that an igramt inflow of 1% of the total population causes

house prices to increase by 2,9%. This is the samét as from the short term model.

5.3 Comparison of the Short Term and Long Term Effect

| will here analyse whether the estimated shorteffect of immigration on housing prices is
significantly greater than the estimated long teffact. Theoretically, the short term effect should
be greater than the long term effect since inding un the supply of housing will adapt to the
demand, and thus dampen the price pressure. Wansagtion 5.2 that the estimated coefficients
of the main independent variable were greater&ohespecification of the short term model
compared to the long term model. Thus it seemsthikeheory fits well to the data. However, this

apparent difference needs to be analysed moreugblpin order to make any conclusions.

Table 5.5 shows the results of one- sided t- t@btre the null hypothesis is that the short term
effect is equal to the long term effect. The aliine hypothesis is that the short term effect is
greater than the long term effect. The conclusairibe t- tests are equal for all the three
specifications; the short term effect of immigratian house prices is not statistically greater than

the long term effect.

Given these results, my analysis shows that an gration inflow equal to 1% of a city’'s
population is coincident with an increase in hoggrices of about 2,9%. | cannot find that the

short term effect is significantly larger than tbag term effect.
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Table 5.5: Hypothesis testing of short term vs. long ternee of immigration on housing prices

'
(1) (2) (3)
Without regional With regional With regional
control variables fixed effects control variables
{ops 0,93 1,60 0,64
it
" 1,67 1,67 1,67
obs __ ,crit obs __ crit obs _crit
U <t <t t <t
Conclusion Cannot reject HO: Cannot reject HO: Cannot reject HO:
Short term effect is not | Short term effect is not | Short term effect is not
statistically greater than|statistically greater than|statistically greater than
the long term effect. the long term effect. the long term effect.
Level of significance 5% 5% 5%
n-k-1 76 73 71
Sample 1986-2012 1986-2012 1986-2012

In order to better understand the estimated effeaticulate the average impact of immigration on
house prices. First, | find the average immigrafiboiv over the four cities from 1986 to 2012. This
annual average is 0,49% of a city’s population.sithis annual inflow of immigrants causes
housing prices to increase with 0,49%*2,9%=1,42%c8mparing this figure with the average
yearly growth rate of the housing prices, | find #hare of the annual increase in housing prices
caused by immigration. The average yearly growtd odhousing prices in the four cities from
1986 to 2012 was 7,3%. This means that nearlyithé bf the total price increase is associated
with immigrant inflows. This is lower than the aage impact of two- thirds found on Swiss data
by Degen and Fischer (2009), and the average ingbaxte quarter found on Spanish data by
Gonzalez and Ortega (2013). However, my findingsret perfectly comparable with the findings
from Switzerland and Spain, since the two othedisgionly use data from after 2000. If | do this
calculation using the post 2000 sample insteati®full sample, | find that immigration was

responsible for 29% of the annual increase in gugrices.

41,42%/7,3%19%
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5.4 Robustness Test

Finally I will test the robustness of the modeldhecking whether the omission of the regional

income level in the baseline model affects thenesstied results.

Tableb5.6: Robustness test

(1) (2) (3) (4)
With regional
H H With regional| fixed effects
Without Wit .
reI ionl;l re ilonal fixed effects and regional
& | f q and regional control
co.ntro Ixe control variables,
variables effects variables including
A Log Price_it income effect
. . 2,03** 4,29%** 4,70*** 4,68***
Almm_it/ pop_it-1 < - <
(0,77) (1,03) (1,08) (1,08)
F = =
A Unempl. rate_it % -0,84 b “0,75 % -0,75 - -0,63
(0,79) (0,75) (0,74) (0,75)
4 r
0,46 0,53
A Nonimm. pop_it/ pop_it-1 ! !
Pop_it/ pop_ [ (0,74 [ (0,75)
a -
Log dwelling starts_it-1 < -0,03 < ~0,02
(0,02) (0,02)
-
A Log Real income pr. capita_it b 0,24
(0,24)
Year fixed effects Yes Yes Yes Yes
Number of observations 64 64 64 64
Adjusted R? 0,76 0,79 0,80 0,80
Sample 1993-2009 | 1993-2009 | 1993-2009 1993-2009

Notes: 1. Standard errors in parentheses. 2.*fgigni at 10%; ** significant at 5%; *** significarat 1%.

As explained in section 3, the model does notrobfdr the change in the regional income level
due to data availability. Data regarding the anmwakage taxable income per capita for each city is
only available for the period 1993-2009. Table rejgorts the results of OLS- estimations of
different specifications of equation (4.1) for fperiod 1993-2009. The first three columns are the
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same specifications as used in the main analysisyith a different sample than reported in table
5.1. They are included for the purpose of compari€wmlumn 4 shows the regression results of a
model which in addition to the control variablesspg&cification (3) also includes the annual change
in income per capita.

We see that for specification (1) to (3) the estedarice effect of immigration has increased
compared to what was found in section 5.1. Thistrbeslue to the different samples used. What is
of more interest is that the estimated effect efrtrain independent variable is nearly identical for
specification (3) and (4). This suggests that tméssion of the change in income per capita does
not affect the estimated results of the baselindeh®ne explanation of this might be that the
income effect is accounted for by the regionaldiedfects.
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6 Conclusion

The objective of this thesis is to show how théomfof immigrants affects the housing prices in

Norway. The analysis focuses both on the short terchthe long term effect of immigration.

Using annual data on immigration and house pricedlbrway’s four largest cities from 1986 to
2012, | find that immigration has had a signifidgmositive effect on house prices. I find that an
immigration inflow equal to 1% of the total popudat increases house prices by 2,9%. This is
consistent with the findings of Saiz (2006) and &egnd Fischer (2009).

My results suggest that immigration is responsibiel 9% of the average annual increase in
housing prices for the period 1986 to 2012. Fopb&t 2000- period, immigration’s share of the
average annual price growth seems to be even higher

Contrary to what is expected from economic thebdyd not find evidence that the short term

effect is significantly larger than the long terffeet.

By splitting the sample in two, one for the perptbr to year 2000 and one for the period after
year 2000, I find that immigration only has hadaistically significant effect in the post 2000
period. This finding suggests that there has besmnfain how the inflow of immigrants affects the
housing prices. During the first decade of th& @dntury the immigrants to population ratio has
increased significantly. Much of this increaseue do work- related immigration from Eastern
Europe. After the EU- expansions in 2004 and 20@7cttizens from the new EU- countries are
much freer to settle down in Norway than previou3lis, combined with the good state of the
Norwegian economy, has attracted many new immigransearch of work. The results of my

regressions indicate that this inflow of immigrahés had a positive impact on the housing prices.
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My main conclusions are based on estimates ofuthedmple. By splitting the sample in two, the
number of observations in the sample is halved.rédaced sample size might reduce the
robustness of the estimates. Further research beuid estimate the post 2000- effect of
immigration on Norwegian housing prices five to years ahead, when there will be data available

for more years. The increased sample size miglet gimore robust analysis.

Other studies on this subject have included IVinggion in order to remove potential endogeneity
from the model. This has worked well in internaibstudies, but not on the study on Norwegian
data performed by Nordbg (2013). Due to the findiaQNordbg and to data availability, | have not
included IV- estimation as part of my analysis. Tllésample- model seems to capture the
variation in the dependent variable quite wellhwin adjusted Fof 0,90. However, the adjusted

R? is reduced to 0,82 for the estimation of the @10- sample. This might indicate that the
estimates of the post 2000- sample are biasedodomitted variables that affect the housing
prices. There might be unobserved factors thatamelated to the immigrant inflow which are
more relevant for the recent years. This might sagthat IV- estimation is more appropriate for
the period after year 2000 when immigration andsiayiprices both have increased significantly.
Further research could aim to find a suitable umsgnt variable which obtains the necessary

requirements of exogeneity.

The findings of this thesis might be useful wheedbeting the future development of the housing
prices. The prospective development of the housiatket is of great interest for the construction
industry as well as investors and private participaStatistics Norway’s population projections for
the period 2014 to 2100 suggests that the immamatiflow to Norway will not be as high in the
future as it has been in recent years (T@gnnesgpdlan, & Skjerpen, 2014). The prognosis is
based on the anticipation that the Norwegian petiol revenue will diminish in combination with
the expectations of improved economic conditiomsviany of the countries of departure. This will
make it less favorable to immigrate to Norway. sTiiognosis combined with my results suggests
that the recent years’ housing boom will not camtiimto the future. This should be accounted for
by the various participants in the housing markethe case of net immigrant outflow, we might

see a decline in the housing prices.
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Appendix I: Descriptive Statistics

Figure Al: Development in the change in immigrants over pajh previous period,
split by city (%)
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Source:Statistics Norway
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Table A1l: The main countries of origin of the net immigratiaflow to Norway, divided by

five- year intervals from 1987 to 2011

1987-1991 1992-1996 1997-2001 2002-2006 2007-2011
B ia- .
Iran 12 % oshia . 30 % |lrak 15 % |Russia 9% |Poland 25 %
Hercegovina
. Serbia and . . .
Chile 10 % 9% |Sweden 13 % |Somalia 8 % |Lithuania 7 %
Montenegro
. Serbia and
Sri Lanka 9% |[Sweden 7 % I 9% |[lrak 8% [Germany 6%
Montenegro
Vietnam 8 % |Vietnam 6 % |Somalia 7% |Poland 8 % |Sweden 6 %
Pakistan 8% [Somalia 6 % [Russia 4 % |Afghanistan 7 % |Kosowo 5%

Source:Statistics Norway
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Appendix II: Empirical Tests

Table A2: Hypothesis testing of specification (3) vs. speaifion (2), short term model

Whole period Pre 2000 Post 2000
tObS 0,59 -0,04 0,60
" 1,99 2,04 2,04
|tobs| <tcrit ltobsl <tcrit ltobsl <1:crit
Conclusion Cannot reject HO: Cannot reject HO: Cannot reject HO:

Specification (3) is not
statistically different
from specification (2).

Specification (3) is not
statistically different
from specification (2).

Specification (3) is not
statistically different
from specification (2).

Level of significance
n-k-1

Sample

5%
71
1986-2012

5%
32
1986-1999

5%
32
2000-2012
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Appendix III: Dataset

Table A3: Dataset
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o 1886 7.1% 514 8538 3,83 445 385 33954 415401 3,50
o 1987 8,7% 10 684 9829 3,99 451 345 38614 41 3,48
o 19588 8,7 % 10 656 9 957 4 00 453 730 40774 4 3,48
o 1989 46% 9 540 9120 3,98 456 124 44 B87 4 3,48
o 1990 41 % 8 303 7876 3,90 458 364 47063 4 3,28
o 1891 35% 7795 7531 3,88 451 544 45475 4 3,28
o 1992 23 % 7333 7 168 3,86 4B7 441 515884 4 , 2,96
o 1893 2,3% 7 485 7 3l8 3,88 473 454 54855 418755 58% 1BB 300 184066 5.26 10493 3,04
o 1994 1,4% 8263 5148 1 477 781 56458 421322 57% 91 000 88 363 5,27 2227 3,35
o 1895 2,5% 8545 2727 4 483 401 58543 423853 5,2% 189200 194341 5.25 13595 3,14
o 1995 12% 10010 9891 400 488 659 51875 426784 46% 215100 2135358 5,33 1242 309
o 18597 2.6% 11 855 11554 4,08 494 793 64 351 430442 38% 230200 224366 5,35 1263 3,10
o 1998 22% 13872 13671 414 499 593 67 2890 432 403 28% 245700 241389 5,38 1521 3,18
o 1999 23% 16 223 15 858 420 502 B67 70301 432566 26% 266700 260704 5,42 1161 3,06
o 2000 31% 18 660 18098 428 507 4587 T3T7VT 433880 2,6% 297400 2BB 458 5,48 1452 3,18
o 2001 30% 19 603 19032 438 508726 7404 432322 28% 292500 283931 5,45 27598 3,45
o 2002 1,3% 21745 21 458 433 512 588 79045 433540 3,8% 324500 3I0336 5,51 2154 3,33
o 003 25% 22044 21 506 433 517401 4343 433058 49% 330300 322244 5,51 2616 342
o ooL 0,4 % 24144 24048 4,38 521 886 86763 4351213 5, 1% 351400 350000 5,54 58283 377
o oos 16% 25 668 25 249 443 529 846 89523 440323 46% 388800 382776 5,58 3673 357
o ooG 23% 30711 30020 448 538 411 93507 444904 3,4% 340100 332454 5,52 4470 3,65
o ooy 0,8 % 34 373 34100 453 S48 617 98 479 450 138 25% 37100 373115 5,57 3069 3,49
o 008 38% 33175 31960 450 560 484 106102 454 332 2,2% 3958900 381407 5,58 2708 343
o oog 2,1% 33 288 32 585 451 575475 1le 187 459308 3,4% 389900 381331 5.58 1171 3,07
o 010 25% 36 118 35 237 455 586 B850 122 379 464 481 3,8% 1560 3,18
o 011 1,2 % 39681 39211 455 585 230 130133 489097 3.3% 4504 3,85
o o1z 0,8 % 43004 42 662 463 513 285 139081 474204 3,2% 3777 358

52



Immigration and House Prices in Norway

{1 L0ET % FT QLS EET  EBTOE TOL B9 TS? PLT €8 TEP TE % B0 cToT uagiag
aT's E/TT % TOB ZET  16¥ LT ZBE 09T 2ty 91667 SLT 0E ®ITT 10T uaBiag
CEE ZETIT %97 SE/ TIET STe2dE 009 952 £ty 189697 SE9 /T B 010z uaBiag
£e'z OTL ce'c JE/GSE 007 €98 %72 CACBZIT  EBRDZIZ TS0 252 EE'r 9/9 %7 v6T1 52 %1z 600Z u3si3g
L0S FLTE 755G COCiPE Q0SS Q98 %97 TCa L SOt OFL AV BET A = Siv 8¢ % B'C 200¢C uagiag
LT'E Z8PT == IFTL EEE 006 FEE %W BT BTL9Zf IZ06LT 09 vvE 't TLL LT SE6 LT %% 80 £00T uagiag
cT't PLLT gr'S TRLO00E 004 L0E % 9T SO09 5Zf ESSOT 88T ZvE BE'T LE9 ¥ E6T 5T % E'L Q00T uagiag
57'¢C GE6T 15'S cO0B+ZE 000022 % O'C PPEECT  COZCT B0E BEY ZEY 050 TE 9BC T2 %971 S00Z uzgiag
113 TOET L¥'S TILveT 006567 % L'S FIvr €T  STOST D&Y LET LT SFS BT BT9 8T % +t0 00T uagiag
BET TS6 SP's TO66LT Q0698 %07 796 0T T9¥ T ETH GET 6T'Y o ST 58 ST B £00T uaBiag
67T 478 £9'S BIB /9T Q02 TLT % YPE TrL BTE 0SS ET T6T EET LTY 6E9 #T 0822 #1 % ET 00T uaBiag
ITE PIElL GE'S TE6+9T 005 IST % T'E PRETETL  »0LTT Brs 0E7 IT? EEBIT TIEET Q' T00Z u3siag
S6T TeE B2C'S QELLET QOTSPT %TE A LTT FETC =1 T 207 L0 ET 9%k € % T'E Qo0¢T uagiag
08'T ZES cg'g QS0 ETT 00 BIC %6l LTBSTE BSETT QLT LIT o't 90+ 0T SF9 0T % E'L 666T uagiag
LB8'T L == IFLTTE 00 9TC %8BT BSLPTE  0OB9OT BEY SZT 26'C ZES B ZFL B % L'C =266T uagiag
£6T cg 57'S LELPET 008 EET % .'C T+EETE  LOE0T B0E PIT PEC PCLE Tog & %9z LBBT u2giag
Q6T 16 LTS 6{/058T Q0% LBT % E7 /S99 EZTE  T8SOT BET EIT GBS 0L /4 £6L L ®ITT Q66T uaBiag
00's SO00T rT's SETTLT Q0S9LT % 0'S 209 ITZ 60T OT LTLTZE SRS 069 9 852 9 B S66T uaBiag
BET TT's TSL49T Q0T OLT % TS T2.607 E€0TOT 88 61IC 6LE LET 9 ETZ 9 %P1 FE6T uaBiag
06T 1S CETTI2T 006997 %09 EErRBOC TIis6 PPI E1Z TLE A I8 S 22 C66T u3siag
8T % ¥’ EEBOOL EECH 990 91Z L9'E BOL ¥ 2T ¥ % E'L ZBAT uagiag
687 % 5’ SOLPOL BE9E rE ETZ TL'E 0TS 98T S % E5'C TE6T uagiag
L0'E % 'S 9ZeE0L 0058 98 I1Z SL'E TS S 208 S % T'F aeb6T uagiag
ITE % I'c PLLEOT TIER SEOTTE 9L'c LPLG ZT0 9 L a'e GHET u2giag
2TE - 6RBEZTOT Itk L TER 60T SRS r69 9 ZFT /£ -] 286T uaBiag
BT'E LT PIEZOT 7459 988 20T TE'E 8669 LT L e Lf86T uaBiag
TT'E % ET 9Z6 10T 9665 L6 LOT TLE FZ S £T9 S T Q86T uaBiag
& 2

53



Immigration and House Prices in Norway

3,09
2,96
2,85
2,78

1220

G415

G873

A%

71
37

1586
987
988
389
gac
g9
g9
g9
a5

rondheim

=]
292

9%

7 750
7 868
6135

%

rondheim

a5

131

L]

3,80

8 395

%

6,7

rondheim

609

=t
el

384 13660

rondheim

5 040

rondheim

138 058

3,75

5 580
=

Er-

u

rondheim

91

2

rondheim

59800 156305 5,
63 700

35492

13645

B

5

5514

3

rondheim

=
=1

4

N

4

.
%

N

27

57

-
Ll

K

K

N

rondheim

2,98

8918

=1
L]

]

=1

5970
787

a7

)
il

%

9495
==l
9497
9498
339
2000

rondheim

5,25

178 380
2957

80 500
94 500

7985
2939

Wi
&

1 1.2

rondheim

54

o

1179

1 E.28

e
I

B

L]

138526

ol
=t
el

&

144 670
5778

[ay]

712

-]

2,6%
2.2

rondheim

gd

14

3554

9 805

s

rondheim

ol

o)
(]

13

67

37
7 850
50
E

147 1

=

O 445

0 585

s

2,3

rondheim

=}

]

EOR

s
=

53]

1A

7

"

B77

rondheim

5,38

155

238

1886

4,12

298
5039

3]

13 8597
15 235

%

01

2
20

rondheim

257 55

260 900
273 300
282 000
309 000

%

528

ol
)
=

7 880
8

1 408

8

rondheim

o

5.4

268 585
280876

30

e
e

]

410 1528499

,.

5787

00
2004

ol

rondheim

e}

5,

1%

N

5691

14

B8 660

35

rondheim

3

4

=
3]

=1

7%

6%

2005
2006
2007

rondheim

1458679
5088
52 898

5334

08
122583

el
s

=t

1
el
8]

rondheim

910

55

o

45

1730

16

}
L]

%

0,8

rondheim

[}
=t

21

22 598

% 23580

3.8

2008
2009

2

rondheim

553

33898

rondheim

2601

26 670

25553

%

rondheim

57 4587
58779

N

5385
17

N

75 486

17

=1

=1

Ll
Ll

L'l

s

41

0
0

-
L

rondheim

& 348 569

450

=t

o

)
o

0,8

L]
-

L]

rondheim



Immigration and House Prices in Norway

i1

domsverd
Directorate of Taxes.

ien

ariae

domsmeglerforetakenes foigrt

| database and the N

en

s regiona
55

FO'E Fe0T %8BT 660 L0T  L0¥ 0T 905 LET 03'r BTE BE £9T0Fr %80 ZT0g Jafaenelg
e ue LU ULULUL  1bBEL  1EUYCL 42T SeLuy o uLlLy %O Llug deBawnug
BE'T 654 %t'T 065 30T 09T LT 0S8 EET st 8ST TE B9 EE ST aToz J3EJenelg
98z 9TL =34 T6F 6TF 0Q0E8Zr %0'C €I630T £BO9ST 0T9 TET A 6LT BT TBLBE %TT 6002 Jafaenelg
56T 068 =3 TOSOTF Q0T9ZF %T'T STS30T  TL0vT 98BS BTT P 9.ig BT PSPBT % B'E 8002 Jafaenelg
SO0'E SETT BE'S L95TBE 00 PBE %ETT TTT30T w0 ZIT STE LTT by 0TS 8T BF/ 8T %20 £002 J3EJenelg
TT's EEET ve's 966 L7E 000958 % 6'T 89% FOT 6871 0T LST STT S9E'w CLT ET vS3 ET % ET 00T Jafaeneys
80'c PETT gc'g ZOP Z9E 00789t %T'E 06L QT  TOZOT Te6 ETT 8f'r LBT BT 03 6T % 9T S00T Jafaenelg
S8t STL T8's 00T SZTE 00t 9ZE % 9'E TBSEOT ETEB6 S0F EZTT P’y TZE LT 06t LT % t'0 00T J3EJenelg
E6'T Zre 6t'S $E9 905 O00EPTE S%E'E ELETOT  +E96 LO0TIT iT'Y 0SL %1 T ST % ST £002 J3EJenelg
io'e BETT FA3 9z0 86T Q06 TOE %E'E LIPDOT EBL 6 0TL 60T Sy POT #T B8: ¥T %ET 00T Jafaenelg
T8'T Sv9 £7'S €45 49T 009547 %0OE 808 36 620 6 878 B0T ET'V TFir €T TP ET = 0'E ToOLT Jzfaeness
396t TT 'S 9/03I9% 007047 %TE 0L 56 TE 6 8T8 80T 'Y STLET OFl #1 % T'E 000z J3EJenelg
09z LBE ot's TL06PT 002957 %E'C LCE 26 8T 6 6TO 80T 60'r Ter 2T LTLET %ET 6661 Jafaenelg
99'z BS¥ BE'g BLELET 009IPT %0'T BOL 26 J6tv & 858 90T £0'r 799 01 86307 %TT BE6T Jafaenelg
0£°C 667 EE'S SOTSTE 0080ZT %6°T 8BSt {6 BaT 8 8979 50T L5'E J8T 6 T3 6 % 9T LE6T J3EJenelg
L Sk 1€'s LLEB TOT 00¢€ VOT % 6'E TC 36 EST E BLE VDT E5'E SELE LB E %TT 9667 Jafaeneys
L'z (48 8z’ €89 Z6T 00546T %E'F 69t 36 A 065 E0T 63'E 95L& 085 £ % 5T S66T Jafaenelg
6T BT 87'S BETO6T 008 T6T %EY ¥ F6 966 £ L€9 T0T SE'E ETT L ZeL L % T TE6T J3EJenelg
SLT Zas LTS SSSP8T 00888T %It TZ9E 8Ll €0F TOT LI'E 968 S ZED S % E'T £66T J3EJenelg
89'C 9Ly %ET i -t 909 £ 808 66 (44 reT S STr S %ET Ce6T Jafaenelg
£S'T EEE %5V LTL DB g9k £ 0BT E5 SL'E QL0905 kLB S % S'E TG6T Jadaeneys
S9'T Brv %9t 97938 6 L 045 6 BI'E TETQ EBEQ % Tt 066T J3EJenelg
16T age %TF Ir6Eg 900 & 876 96 13'e v 9 B6EL D %97 6E6T Jafaenelg
114 0Le %P 95. 28 80 L BEF 96 £3'E BSE £ TS84 % L0 BEGT Jafaenelg
E6'T ETE %S S0t 38 BST £ S6 93’ BrT L 6{3 £ % '8 LB6T J3EJenelg
¥G'T Gog %9'T OEG L8 ¥ST £ =1 £2°8 9Z6 5 9%c 9 M®TL S8GT 4054oa0yg
e Mvﬂ/ } r/.fz.AV nrn.,..v/ ./N..M.,u /_@.NAV NS .u.v.vr.p
.v,.rz ) b.w.co. &
d = &
,.uw,.r &
ot .

Statistics Norway, E

Finn.no, NAV, NSD’

Source



