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Abstract
After the financial crisis in 2008 Sweden implemented a stricter monetary expansionary
enforcement trying to stabilize the overall economy of the country. These measures have led
to discussions about secular stagnation and an increased savings glut when the interest rate is
lowered.
Between 2013 and 2018, Stockholm has seen an increase of construction levels trying
to meet the market demand of a somewhat neglected supply of housing. The import of the
new tenant-owned assets has shown indications of not fulfilling the market demand as after
stricter amortization requirements was implemented, the possibilities to purchase these
assets has been somewhat limited.
The research will focus on four inner city areas in Stockholm between the timeline,
aiming to determine the household effect of a larger intake of supply and implemented
regulations onto the price point of tenant-owned assets.
Regression analysis is utilized to statistically determine the effects of these market
conditions together with an overall analysis of the imposed dataset with a theoretical
framework capitalizing models of the Stock-flow theory, Tobin’s Q and the four-quadrant
model.
Statistically the research regression model is built up with newly imposed variables
such as user cost and new supply together with a variation of other independent variables
determining effects the variables have had on the price development of tenant-owned assets.
The empirical analysis then researches the mentioned scenarios together with individual area
analysis in all of the specific research areas imposed by a hedonic cross-sectional method.
The results of the paper indicate the amortization requirements as having a large part
of the declining price development within the research areas. The new supply entering the
market has had a small effect. Nevertheless, the intake of new supply has been greater than
previous years, amounting to 30% over the
transaction volume at the end of 2018 indicating a large supply of tenant-owned assets that
are not being sold.
We conclude that the market is not in equilibrium and together with a large
intake of new supply in a certain segment and strict amortization requirements, the price
development has decreased indicating myopic and herd behavior by construction firms and
developers that are advised to further increase and advance their strategies as well as tactics
with deeper market analysis before processing new construction.
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Sammanfattning
Till följd av finanskrisen år 2008 implementerades striktare monetära krav på
bostadsmarknaden med syftet att stabilisera ekonomin i landet och minska skuldsättningen
hos hushållen. Dessa krav har skapat diskussioner om sekulär stagnation och en ökad
benägenhet att spara vid låg ränta.
Mellan 2013 och 2018 har Stockholm haft en betydlig ökning av nybyggda bostäder för
att möta den efterfrågan som tillkommit som följd av tidigare låg byggnation. Tillkomsten av
nya bostäder på marknaden har visat indikationer på att de inte möter den påstådda
efterfrågan, detta till följd av de konsekvenser som striktare amorteringskrav har haft på
hushållens förmåga att få tillgång till bostadslån.
Denna uppsats kommer att fokusera på bostadsmarknaden i fyra områden av
Stockholms innerstad med fokus på tidsramen innan samt efter implementeringen av
amorteringskraven i samband med den ökade byggnationen. Målet är att redogöra för
effekten på bostadspriserna av den ökade byggnationen i samband med de striktare
amorteringskraven.
Uppsatsen kommer att tillämpa regressionsanalys för att statistiskt kunna avgöra
effekten av amorteringskraven samt nybyggnationen med data från Bostad 2.0 i samband
med ett teoretiskt ramverk bestående av Stock-flow, Tobin’s Q och Four-Quadrant modellen.
Regressionsmodellen består av variabler som beskriver hushållens kostnader och
mängden nytt utbud med en variation av andra oberoende variabler som bestämmer
prisnivån på en bostad som storlek, antal rum, område och tiden för försäljningen.
Resultatet av analysen påvisar att amorteringskraven har haft en betydande effekt av
den nedåtgående prisutvecklingen i Stockholms innerstad. Den stora mängd nytt utbud har
haft en liten effekt men transaktionsnivån har sjunkit vilket indikerar på att många bostäder
inte har blivit sålda.
Slutsatsen är att marknaden är i obalans där en stor mängd nytt utbud inte möter
efterfrågan. Priset på bostäder har sjunkit det senaste året till följd av amorteringskraven och
mängden nytt utbud indikerar att bostadsutvecklare inte har lyckats förutse
marknadsutvecklingen där bättre modeller och strategier behövs med mer djupgående
analyser för att i framtiden kunna tillgodose marknadsutvecklingen för nybyggnation.

Förord
Sveriges bostadsmarknad har varit ett ämne som diskuterats ofta inom politiken.
Inspirationen för arbetet kom efter att ha följt utvecklingen på bostadsmarknaden de senaste
åren där aktörer på marknaden fokuserar på nuvarande priser mer än de faktorer som ligger
bakom prisutvecklingen. Analyser av bostadsmarknaden borde backas upp av kvantitativa
modeller snarare än antaganden om vad som påverkar marknadsutvecklingen.
Vi vill tacka vår handledare Mats Wilhelmson för hans samarbete och tillgången till
databasen. Mats har bidragit med sin expertis inom bostadsmarknaden samt kunskap om hur
man bygger kvantitativa modeller. Vi vill även tacka de bolag som genom samarbetet Bostad
2.0 möjliggjort att datan existerar.
Stockholm, May 2019
Riad Karadja
Tim Westerberg
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1. Background
After the financial crisis of 2008, many European countries have implemented
monetary expansionary enforcements to stabilize their countries economy (Borio
and Hoffman, 2017). These measures in Sweden has led to discussions about
secular stagnation and a possible savings glut in the current low interest
environment where households put off on consuming which decrease inflation,
leading to central banks to act by implementing expansionary monetary policies
(Summers, 2018).
For several years there has been an immense discussion about construction
levels in Sweden. Regulatory authorities and the government have confirmed that
there is a construction deficit as a results of low construction levels for several
years. During the period of 2013 and 2018 Stockholm had seen the largest increase
of construction levels of housing for decades to meet the outspoken demand. After
the import of the new real estate units in the Stockholm area the demand seemed to
not be fulfilled and condominiums where not sold, and projects were stopped
(Boverket 2018). As the medial and government dialogue had been strongly
advising high construction there is an interest of finding out why the demand was
not fulfilled how the amortization requirements implemented in 2016 was involved
(Boverket, 2018).
Dealing with increasing tenant-owned asset values could be handled using a
diverse toolbox of policies for economic stability where macro prudential policies
(Borio, 2014) i.e. amortization requirements can be utilized. The financial
regulatory authority has announced prior to the prudential implementations that
the policies could reduce household debts but also the overall output nationally
(Thedéen, 2018).
The differences will be looked into and established from four inner city areas
in Stockholm which are Kungsholmen, Vasastaden, Östermalm and Södermalm.
During the period of 2013 and 2018 the intake of supply has been diverse and
following the 2016 regulations, there is a public interest of researching what effects
the amortization requirements have had and how the macro economic factors as
well as the new supply have affected the overall price points of tenant-owned assets
in the inner-city areas.
The price of housing is a common subject for debate and economical
parameters are affected by housing politics and implementation of regulations,
which is of high relevance to private households, banks and real estate developers
(Finansinspektionen, 2018).
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1.1 Scientific Gap
Data will be gathered about the newly implemented amortization requirements and
the supply that has entered the market to determine possible effects on tenantowned asset values in the current low interest rate environment (Crowe et al,
2013). New macro prudential policies were implemented in Sweden mid-2016 and
early 2018. These prudential policies i.e. amortization requirements of lending
could have an effect on private households and their consumption of tenant owned
assets (Crowe et al, 2013). In connection with the amortization requirements
implemented, the supply and demand effects in Stockholm could be imposed by a
stock-flow model reflecting the calculations of demand. The specific areas in the
inner city has had an increased construction over the last years where overbuilding
has been a topic for discussion which is well enhanced through price development
and analysis of demand (Wheaton, 1999).
1.2 Problem and Aim
The research aims to determine price development of tenant-owned assets and
study the impact of the amortization requirements implemented on the market and
its impact on price, correlated to the level of new construction between the period
of 2013 and 2018. The purpose is to determine if the construction levels have been
a variable of the price development and not only the implemented macro
prudential policies, which is well connected to the stock-flow theory regarding
calculations of demand and the amount of supply the marketplace require
(Wheaton, 1999).
1.3 Research Questions
1. What has been the principal factors of price development in the inner city of Stockholm
since 2013?
2. How has implemented amortization requirements and new supply affected the price
development in the inner city of Stockholm as well as the specific research areas?

1.4 Delimitations
Conversion between rental apartments to tenant-owned assets will not be taken
into consideration and count as new supply. The government stopped all
conversion for state owned housing firms and the amount of conversions have
decreased immensely the last years even though some conversions are still
transformed in certain specific areas to diversify neighborhoods.
The amortization requirements implemented in 2016 and 2018 include
exceptions from the regulations if the tenant-owned asset is newly produced.
Nevertheless, the exceptions have not been implemented in any wide form in
Stockholm within the banking system and purchasers indicate that they still fall
under these requirements as banks increase their security (Meiton, 2017).
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Complete housing reconstructions are not accounted for within the research as we
only include newly built tenant-owned assets.
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2. Literature review
This chapter gives an overview of previous studies on relevant and similar research. It explains
theories about how the residential market functions, how it reacts to changes and ends up in
describing recent attempts to adapt similar models and what results that have been found.

2.1 Property Cycles
Wheaton’s (1999) article on real estate fundamentals impose that real estate cycles
have some sort of degree of instability where an overall economic turn can lead to
oscillations in the marketplace with consequences of uncertainty for e.g. tenantowned assets. Pyhrr et al (1999) studied the nature and dynamics of real estate
cycles and the effects of execution and strategies when dealing with diverse
property investments.
The authors pronounce the importance of acknowledging real estate cycles
when taking investment decisions and how supply and demand is affected by micro
and macro-economic research and analysis (Pyhrr et al, 1999). The authors
conclude that investment managers working with analysis of different real estate
assets need to understand myopic behavior tendencies when implementing
strategies and analyzing investments as well as connect these measures to the
lagged property and construction cycles which differs somewhat from the financial
cycle (Pyhrr et al, 1999).
Figure 1. The Real Estate cycles.
The cycles within real estate which shows the lag imposed by construction times.

Figure 1: Economic characteristics of the Real Estate cycle (Pyhrr, et al.,1999).
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Wheaton (1999) elevates different ways real estate distinguishes depending on the
cycle they are in, where a stock-flow model is built combining different attributes
such as development lags, degree of durability and elasticities. In the paper from
Wheaton (1999) the results show that the stock-flow model is affected by myopic
expectations about future rents, that the supply is sensitive to price changes, the
investment projects suffer from long development lags and that there are high
depreciation and investment costs. The author concluded that elasticities vary
significantly together with the development lags. Wheaton (1999) acknowledges
that real estate is not an equable sector, as the diverse market behavior affect
property types variously.
2.2 Hedonic Tenant-Owned Asset Pricing
The imposition of having accurate and comprehensive macroeconomic
determinants such as the price index of tenant-owned assets is important for a
country. Indexes are used to analyze the state of the home sector, which in turn is
an important factor on the economic growth and employment rates. The
development of new methods for calculating and challenging price indexes can give
analyses that are more accurate and make the tenant-owned housing market stable
over time. Politicians can later use these indexes when implementing new
regulations that could reduce the risk of real estate bubbles (Song & Wilhelmsson
2010).
Sweden is one of the top nominators in the real estate bubble index
regarding the highest increase in property prices in the world but has seen a lower
ranking in 2018 with price growth slowing down, nevertheless still earning a top
spot in overvalued markets (Holzhey et al 2018). The market for tenant-owned
assets is one of the largest housing markets in the country and have increased
immensely over the past years making the interest for accurate pricing calculation
and valuations more important and advanced.
Alternative methods could help not only public agencies but also banks or
private households in order to reduce risks and plan accordingly regarding their
living arrangement when the market is strong but also bear risks (Song &
Wilhelmsson 2010).
Several methods have been used to compute price indexes beforehand e.g.
average price index and the repeat-sales method (Song & Wilhelmsson, 2010).
Utilizing the hedonic price index method, in which Song and Wilhelmsson (2010)
claim a more stable process, have shown a better use of purpose, because of its
ability to take all known and affecting factors in consideration. Hence, this model
requires access to good data and must be correctly and exactly specified, which can
be problematic (Brachinger, 2002). Furthermore, there can be some problems with
selection bias, in both the hedonic and repeated-sales price indexes (Song &
Wilhelmsson, 2010).
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The hedonic price index should have a quality constant over time, which might be
debated in the manner of selection bias and revisions of indexes (Bourassa, Hoesli
& Sun 2006). Sale price appraisal ratio “SPAR” is a method used in several
countries and in New Zealand, it is the most frequently used method for housing
price index. Comparing the both methods, research are presenting evidence that
SPAR is more user friendly, easier to conduct and does not require any specific
databases or property attributes. (Bourassa, Hoesli & Sun 2006) lifts up the
method of SPAR and the process of tracking house prices in a reputed way but also
takes in consideration house appraisals. SPAR is often described as having a
constant quality control and is descriptive rather than explanatory. The method of
SPAR should be a method of indexation to consider as an alternative to the hedonic
price indexes.
2.3 Market response to increased demand
How housing supply changes depending on demand and prices varies, where some
markets have a higher flexibility in the supply while other countries have a more
rigid response to changes in prices (Caldera and Johansson, 2013). How markets
respond to an increase in demand is important because it determines reactions in
e.g. construction with price inflation. Flexible areas cause faster adjustments to
increased demand that in turn creates cyclical swings in the economy caused by
increased investment. Markets that are more constrained causes a higher increase
in price rather than an increase in supply (Glaeser et al, 2008).
Caldera and Johansson (2013) used the stock-flow theory (DiPasquale and
Wheaton 1994) and data from OECD countries within the time frame 1980- mid or
late 2000 to conclude whether the countries housing markets were flexible or rigid.
Their conclusion was that Sweden are among the markets where the
response to demand shocks is flexible, with high increases in supply relatively to
price increases in the long run. Hüfner and Lundsgaard (2007) reached the same
conclusion in their study covering the Swedish housing market.
2.4 Inelastic supply and diverse demand curves offset market equilibrium
During 2018, construction starts decreased by nearly 20% from the previous year
where 54 500 new homes were produced. In 2019 the forecasted decrease will
amount to 6% with 51 000 new homes. According to Boverket (2018) the amount of
new homes produced are not enough, claiming the need for housing to be close to
67 000 units every year across Sweden (Boverket, 2018).
Construction firms and developers have, during a long period of increased
tenant-owned asset prices, produced many middle-class and higher type of homes
mostly concentrated in larger urban cities making them vulnerable to oscillations
in the marketplace such as decreased prices from already risky levels (Boverket,
2018).One way to explain the reason for these market scenarios is to analyze how
construction firms and developers calculate the need and demand for a certain type
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of housing especially in urban areas. During a low interest rate environment and
restricted built-up areas, Stockholm has seen increased pricing of tenant-owned
assets for some time making it a risky but highly profitable market for these
productions (Finansinspektionen 2019). As these scenarios take place one could
describe the mismatching of supply, demand and estimated equilibrium in the
market place. Indicating on one side the authority’s expectation of demand and on
the other hand the developers’ expectations of demand and the risks it bears when
both scenarios possible miscalculate demand and ends up with increased priced
tenant-owned assets in a declining market place with strict authority policy
impositions (Finansinspektionen, 2019).
Different scenarios of the declining prices and strict amortization
requirements imposed during 2016 and 2018 left construction firms and
developers with an upward risk spiral where purchasers of tenant-owned assets no
longer could buy homes for the prices asked (Finansinspektionen, 2019).
Subsequently, developers and construction firms were left with expensive
assets as their focused target group had been restricted with increased mortgages
leaving them to further decrease prices of the tenant owned assets
(Finansinspektionen, 2019). As of 2019 purchasers of these assets have decreased
their debt-ratio, making for a propitious macro economical sign as some developers
aimed to sell assets in an over middle-class target area negatively affected by the
government impositions (Finansinspektionen, 2019)
2.5 Tenant-Owned Housing
Tenant-owned asset prices in Sweden have seen an increase since mid-1990 where
the largest increases are markets that have seen price increases seven times their
initial value. Explanations of the rising prices could be rising real salaries, a low
interest environment making it fairly easy for households to purchase a
condominium and the fact that the rental market is not as beneficial for developers.
After several years of low construction levels in the country, there has recently been
an increase in construction levels where real estate investments have increased
from BNP 3,5% to 5,5% between 2013-2017 (Riksbanken 2018). With housing
prices falling during the fall of 2017 a major cause can be explained by the
increased housing supply constructed in the larger cities of Sweden (Riksbanken,
2018).
After the financial crisis of 2008-2009, Sweden's housing market suffered a
short-lived downturn in tenant-owned assets, which was later followed by an
increase (Gustafsson et al, 2016). Explanations of the increase in prices could be
attributable by a low interest rate environment, interest rate deductions and a
historically low supply of tenant-owned assets (Gustafsson et al, 2016). As the
construction industry is lagged and the imposition of new housing takes time, the
large supply of housing with a majority of tenant-owned assets that came into the
marketplace from 2013 affected the market positively (Stockholm Stad, 2019).
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During the years to come, the marketplace in the specific research areas began to
receive an oversupply of tenant-owned apartments with an immense rise in prices
explained by a historical low supply in the inner city of Stockholm but also due to
macroeconomic policies (Boverket, 2017). A downturn in the market is not
unproblematic for Sweden and the capital city, but there is a better chance to
handle the downturn in decreasing tenant-owned housing as private household
savings are high and the economical prerequisites are stable (Gustafsson et al,
2016).
In figure 2 below, the decreasing number of approved building permits
within the county of Stockholm after 2017 is illustrated. The drop-in tenant-owned
housing transactions imposed within the top developers in Sweden is further
illustrated in figure 3.
Figure 2. Construction starts in Stockholm.

Figure 2: Construction starts of residential assets including re-building in Stockholm (SCB and
Boverket, 2018).
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Figure 3. Sold assets by developers in Sweden

Figure 3: Change in sold residential assets by some of the largest developers in Sweden compared
to 2015 (Boverket, 2018).

2.6 Macro prudential policies
As prices increased for tenant-owned assets, the financial authority in Sweden
presented an immense increase of household debt as prices increased during a state
of low interest rates after the financial crisis between 2008 and 2009 (Riksbanken
2018a). The financial authority suggested that an amortization requirement should
be implemented on the marketplace, restricting borrowers and lenders from
borrowing more than the authority seemed legitimate (Finansinspektionen 2018).
The amortization requirement was implemented in 2016 forcing all
borrowers to amortize their mortgage with 1 respectively 2 percent down to 50%
depending on their mortgage plan (Finansinspektionen 2018). During 2018, a more
restrictive requirement came into place forcing all borrowers that have a mortgage
that exceed 4,5 times their annual salary to amortize another 1 percent down to
50% on top of the existing requirements (Finansinspektionen, 2018). Although
bank restrictions on borrowing and lending was applicable before these new
regulations, the new imposition made it even more restrictive affecting groups of
the population that are more sensitive to changes in the household economy
(Finansinspektionen 2018).
In the beginning of 2017 Sweden was hit by an immense uncertainty within
the construction section and housing marketplace (Riksbanken, 2018b). A direct
aspect of the uncertainty was fewer sales and less off-plan sales contracts as
9

purchasers became more restrictive to buy newly produced homes, which would
not be finished for several years (Riksbanken 2018b). If the uncertainty would
continue there could be major impacts on the overall economy and the financial
stability in Sweden, where the correlation of new production of housing and the
price development are interesting points to measure (Riksbanken 2018b).
2.7 Characteristics of Price Development
New construction of residential housing usually improves a city in matters such as
urban efficiency and mass transit for the possible increasing population
(Zahirovich-Herbet and Gibler, 2014). New construction can also be a negative
externality as the supply is larger than the demand within the city where
overbuilding can harm a complete residential area both for the new construction
but also the existing supply where prices can fall (Zahirovich-Herbet and Gibler,
2014).
In the paper of Zahirovich-Herbet and Gibler (2014) the authors apply a
hedonic price model to determine how new houses influence existing homes and
how the price correlates and ranges between the different supply (ZahirovichHerbet and Gibler, 2014). The results show that pricing of the existing homes suffer
when new constructed homes are built in the same area if the housing types are
similar in size and attributes. Housing types that are not common have shown to
increase positive externalities of the existing area (Zahirovich-Herbet and Gibler,
2014).
Song and Wilhelmsson (2010) discusses the importance of housing
characteristics in building price indexes in their paper enhancing the crucial part of
controlling for quality adjustments in the price indexes. The authors also impose
the discussion about valid datasets in which hedonic price indexes are subject to.
To avoid problems with collected datasets of observations such as time lags,
producers of indexes should connect sales prices with contract dates (Song
Wilhelmsson, 2010).
2.8 New development, Overbuilding and Myopic Behavior
Wang & Zhou (2000) enhance issues concerning vacancy levels, overbuilding and
types of behavior connected to real estate developers lifting up how developers
utilize possibilities to develop areas when possible even if the calculated demand is
non-responsive. As developers compete in winning projects to develop from
municipalities that own the specific land there are tendencies to overbuild,
increasing the supply, well-over the demand on the marketplace (Wang and Zhou,
2000).
The authors also lift up several arguments for construction levels and the
behavior of developers, such as the impact of construction lags and errors in future
predictions, which could be factors for oversupplying the market. As the
construction market is lagged, many developers try to predict future construction
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levels, adding an increased high-risk level within the firm. The risk can be
calculated within the projection instead of waiting until the demand increases
(Wang and Zhou, 2000).
The interesting part is other developers falling within the same risk-taking
measures by oversupplying the marketplace, which could be correlated to,
developers taking after each other and observing the construction projects which
relates to theoretical game-theory (Wang & Zhou, 2000).
The conclusion enhance that developers will build once they have incentive,
and there is an opportunity of development overruling the opportunity cost of not
building which will supply more units than the aggregate demand (Wang & Zhou,
2000).
Baku et al, (2000) studies how new tenant-owned residential development
could affect a neighborhood immensely with increasing prices and developing
infrastructure, whereas the specific developments impact varies depending on the
location. The developments also have a greater impact in lower-income areas
compared to higher-income areas as the spillover effect of the new development
affect lower-income areas more intensely (Baku et al, 2000).
Residential investments have shown positive impacts on surrounding
neighborhoods if the distance is within 45 meters from the new residential
development. The development has to be of larger scale in order to see the positive
effects of enhancing a neighborhood and property values (Baku et al, 2000).
Enhancing the importance of correctly forecasting future rents and DCF methods,
Ling (1993) conducted a comparison method in which markets in the beginning of
the 1980’s were overbuilt in the US. Many appraisers utilized the same techniques
as before the market was overbuilt resulting in lower yields and higher asset values.
Ling (1993) lifts up the imposition of forecasting future market conditions
and cash flows correctly, to determine the marketplace and for investors to make
accurate decisions. Furthermore, Ling (1993) explains that appraisers should,
during an overbuilt construction environment, impose effects into the appraisal
that are aligned with the current conditions where higher discount rates should be
applied aiming to determine correct yields, rents and asset values rather than being
either pessimistic or too optimistic in their analysis (Ling, 1993).
2.9 Calculating profitability of investments in the residential market
Calculating profitability within the residential sector can be done by comparing
current house prices with the costs of building, this method is known as Tobin’s Q
which has been adapted for the residential market (Topel and Rosen, 1988).
Boverket (2015) concluded that the ratio for Tobin’s Q was 1.51-2.50 for the
Stockholm inner city market, which is above a profitable state.
In Boverket’s study (2015), The willingness to pay included housing sales
prices, retrieved from the time period 2005-2015 where older prices were adjusted
and the average loan taken by the associations. The construction costs were based
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on an investigation made by Industrifakta for SKL with an index from SCB
adjusting prices for residential housing. The construction costs included everything
besides land costs since the one owning the land is the one taking initiative whether
it is profitable to construct (Boverket 2015).
The cost of building is however difficult to estimate and depends on the
projects. The Institute for Housing and Urban Research also calculated the Tobin’s
Q for municipalities in Sweden with results surpassing 2.0 in Stockholm based on
sales prices and production costs in 2010 with rapid price increases contributing to
the profitable investments (Riksbanken, 2015).
2.10 The cost of owning a tenant-owned apartment in Sweden
The cost of owning an apartment, or “user cost-models” that have been designed in
previous studies aims to explain the price of housing as a function of how much a
consumer is allowed to borrow in combination with price elasticities of demand
and supply based on income, interest rate and the loans payback period (McQuinn
and O’Reilly, 2007). In order to apply the theory on the Swedish residential market,
(Hegelund et al, 2014) also applied the loan-to-value ratios. Their model was
constructed as:
Imax = P × (D + t) + L × (r + a)

(2.1)

Where Imax represented the maximal share of income a household can spend on
their housing consisting of housing- and loan costs. P represented the price of the
house, which is multiplied with maintenance costs and property tax. L represents
the loan, where r is interest after taxes and a the share of the loan which is
amortized. The model is built on assumptions and not applicable for movements in
prices in the long run but can however be used to explain how amortization,
incomes and interest rates affects prices in the short run (Hegelund et al, 2014).
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3. Theoretical Framework
The Swedish housing market is lagged, overvalued, responds to demand with boosts in supply and
has seen an increase in prices and construction which in recent years has slowed down.
Constructing larger amounts of similar housing in the same area could affect prices negatively,
developers get influenced when calculating demand for their respective projects and the profitability
measurement used in Sweden has shown figures above a profitable state but only determines
profitability in the current market situation and is difficult to estimate.
The theoretical framework aims to describe which theories the research will be based on.
The Stock-flow theory, Tobin’s Q and the 4-Quadrant model represent the framework for the thesis
where the stock-flow model adapts the underlying cause of fluctuations in the property market to
estimate future demand. Tobin’s-Q is a simplified method used to calculate weather investments are
profitable at a certain time and the 4-Quadrant model explains the importance of equilibrium
between the stock of space, construction and prices.

3.1 Stock-flow theory
The stock-flow model suggests that an increase in economic activity causes higher
real estate prices which makes the stock profitable to increase. In a recession, the
demand falls and so does the stock. Since the property market is lagged,
construction investments oscillate with the business cycle. Financial investments
are based on forecast of returns where prices react quickly and is not applicable for
physical assets, which are suggested to lags such as real estate (Wheaton, 1999).
The stock-flow model explains a diverse field of factors contributing to
fluctuations in construction such as long project times, expectations of the market,
sensitivity to price change and high depreciation costs (Wheaton, 1999). It is
therefore important to consider these factors when calculating future prices and
demand. Another important factor that legitimizes the stock-flow theory is the
overbuilding of real estate where the model can aid developers in calculating
accurate supply and demand for a certain type of property (Wheaton, 1999).
The stock-flow model has also been adapted to explain the dynamics in
housing prices specifically, where the housing stock adjusts slowly to the demand.
Housing owners cannot react to price changes in the short run due to transaction
costs and the time it takes to search for new accommodation. In the long run,
demand (3.1) is determined by incomes, demographic structure, population,
captured in X1, and real prices of housing, P.
The user cost (3.2) is also a factor, describing demand and is determined by
mortgage interest rate, tax, and expected return of holding the asset, U. The R in
the model represents the alternative cost of renting (DiPasquale and Wheaton,
1994). The price is also adjusted gradually (3.3) since the demand side does not
clear quickly and adjust slowly in response to shocks:
D(X1 , P, U, R) = S

(3.1)

U = (i + t p )(1 − t y ) − E(∆P/P)

(3.2)
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∆P = τ [P ∗ − P]

(3.3)

When looking at the supply (3.4), the housing stock is influenced with high costs
slowly depreciating over time explained by 𝜕. The supply expands by new
residential investments made in the market. The equation used to describe the
stock of supply is:
∆S = C − ∂S = α [S ∗ (X2, P) − S] − ∂S

(3.4)

New construction is dependent on price if S* differentiates from the stock to
consider the fact that larger cities, which are not experiencing growth, might be
restricted by high house- and land prices but low levels of construction. X2 includes
exogenous variables such as interest rates and factor costs (DiPasquale and
Wheaton, 1994).
3.2 Tobin’s-Q
Tobin’s Q is an investment theory which determines whether it is profitable or not
to invest at a certain time (Tobin, 1969). It is a simple model, which divides the
ratio of price of the asset with the actual cost of producing the asset. When applied
to the housing market, Tobin’s Q is defined as the value of an existing house
divided by the cost to construct (Topel and Rosen 1988).
Figure 4. Tobin’s Q for housing markets.

Tobin′ s Q (Housing market) =

Value of existing house
Construction costs

Figure 4: Investment theory Tobin’s Q adapted for the housing market (Topel and Rosen, 1988).

If Q is larger than 1, the market value is higher than the cost and therefore it is
profitable to invest. If Q is smaller than 1, the investment is not profitable. The
property market is lagged due to the time period between the decision to build and
completion which is why developers can start constructing even though Q<1 with
expectations that Q will have increased when the construction is finished.
3.3 The four-quadrant model connected to the tenant-owned market
The 4-Q model is an analytical framework which divides real estate into two
different markets: space and assets (DiPasquale and Wheaton 1992). The two
markets are connected to each other and changes based on the financial market
and the macroeconomic conditions within a country. The model explains impacts
of shocks in rents, prices, supply and the real estate stock (DiPasquale and
Wheaton 1992).
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For residential units, the price of the asset is determined by how many households
who wants to buy and how many houses that are available. Household’s income
levels and the cost of occupying space relatively to consuming other goods decide
the demand for space. The connections come through changes in rent, or the
annual cost of occupying space, which changes the demand in the asset market
since investors calculate rents based on future incomes. The second connection
comes from the construction levels, since increased supply drives down prices and
rents (DiPasquale and Wheaton 1992).
Figure 5. The four-quadrant model

Rents

1

2

Price

Stock
3

4

Construction
Figure 5: The four-quadrant model with a hypothetical increased rent, which expands the quadrant
creating equilibrium between all factors (DiPasquale and Wheaton, 1992).

The right side of the quadrant represent the property markets use of space and the
left side the real estate as an asset. Quadrant 1 shows the investors demanded yield,
which is based on the ratio of rents to price. Quadrant 2 represents rents, which is
the cost of taking a part of the stock. Quadrant 3 is the portion of the asset market
where construction of new supply is determined and quadrant 4 is the annual flow
of new supply in a long-run stock of real estate space (DiPasquale and Wheaton
1992).
The property market decides rents for the stock of space, which gets turned
into prices by the asset market. The prices generate new supply back into the
market which creates a new level of stock. There is equilibrium when the starting
and ending levels are the same of the asset and property market. If there is a
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difference, such as a property demand shift (figure 5), the values of price, rents,
construction and stock are imbalanced in one factor and all other factors have to
increase or decrease in order to be in equilibrium (DiPasquale and Wheaton, 1992).
The thesis covers the tenant-owned market and the 4-Q model explains the
prices in the rental market. The part adapted from the theory are the rents which is
decided by the market and could be considered the cost of buying an apartment.
When a tenant-owned market is in equilibrium, the cost is adapted to the demand
and level of supply in the market. Private households that purchase a home
determines their affordability by expected or actual income level.
During a time when interest rates are lower a private household can
purchase a more expensive home even if their income level is unaltered which are
the same motives an investor has when purchasing an asset (DiPasquale and
Wheaton, 1992).
3.4 Demand and Supply with unexpected policy Changes
Construction firms and developers calculate demand based on forecasts of future
demand. They could however not foresee the stricter policy requirements
implemented in Sweden. In figure 14, the demand in the marketplace is currently
D, where D1 is the demand without the policy changes.
The question is whether developers have built for D2, which is an
overestimation despite the policy change. This would cause Q2 to be up on the
market, when Q is equilibrium and Q1 is what possibly would been built without
calculating for the risk of a policy change.
The developers could calculate demand with risk taken into consideration,
but the question is whether they overestimate how much effective demand they will
absorb into their respective projects, followed by irrational expectations and
behavioral aspects such as herd behavior (Wärneryd, 2001), myopic expectations
(Stiglitz, 2000) or overconfidence (Camerer and Lovallo, 1999).
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Figure 6. The demand and supply curve with unexpected policy changes.

S
D2

Price

D1
D

Q

Q1 Q2

Quantity

Figure 6: The demand and supply curve with unexpected policy changes. Q represents the current
demand where Q1 is the hypothetical calculated demand without knowledge of the
monetary policy and Q2 is the possible overestimation made by developers.

3.5 Hypothesis
The hypothesis set up for the thesis are summarized in the table below. The results
for the user cost and new supply will be derived from the regressions and Tobin’s
Q, Stock-flow and Four-quadrant through conclusions about the results.
Table 1. Hypotheses
The hypotheses set up in the thesis
Model factor

0-Hypothesis

A-Hypothesis

Tobin's Q

>1

<1

User Cost

Negative Coefficient

Positive Coefficient

New Supply

Negative Coefficient

Positive Coefficient

Stock Flow

Does apply

Does not apply

In equillibrium

Not in equillibrium

Four Quadrant

Table 1: The hypotheses set up for the factors included in the research where Tobin’s Q, User Cost,
New Supply, Stock Flow and the four-quadrant model is included.
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4. Method
According to the theoretical framework, the stock-flow theory suggests how to calculate future
demand according to the lagged property market with a diverse number of factors. Among these are
demographics, prices and the user-cost which is decided by taxes, mortgage interest rates and other
policy restrictions.
Tobin’s Q is the profitability measurement which has been adapted to the housing market
and calculates the current situation in a market but enhances the fact that decisions is taken with
lack of knowledge about the future state of the market. The four-quadrant model describes how
changes in one factor of price, rents, stock or construction creates an imbalance which the market
adapts to seek equilibrium by increasing or decreasing all the other factors.
The following method chapter explains the applied methods that have been integrated into
the study, derived from the literature review and theoretical framework. The methods include
research and management of data to the creation of variables for the regression analysis, differencein-difference and testing the quantitative models.

4.1 Research Method
The research conducted is imposed by a cross sectional method in which particular
events occurred on specific time periods, are studied and enhanced by collection of
information from quantitative data (Saunders et al, 2016).
The research philosophy is conducted through an ontological expression,
connected to our findings and the nature of reality. The research conducted in this
thesis has the tendency to be objective and revolves around finding out how the
reality of the world is pictured (Saunders et al, 2016).
The research design will be an explanatory approach in which our quantitative data
will result in conclusions of what and how some events have occurred (Saunders et
al, 2016). The following approach would establish relationships between a diverse
field of the gathered variables (Saunders et al, 2016).
4.2 Quantitative Data and Approach
The quantitative data will be collected from a dataset provided by real estate
developers called Bostad 2.0 which contains over three million observations
covering transactions from the Swedish housing market. The research will utilize
the transactions within four selected areas of Stockholm.
The data will be analyzed with a cross sectional hedonic pricing method
through a regression analysis (Studenmund, 2013) to establish if there have been
implications of the implemented regulations correlated with new supply on the
marketplace (Wilhelmson and Wigren, 2011).
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4.3 Regression Analysis
Regression analysis explains the movements in the dependent variable, in this case
Y, depending on movements in the X, or the independent variable. 𝛽1 determines
the slope coefficient, or how much the price changes when the X goes up one unit.
A hedonic model measures the quality of the independent variables and is used
when the subject that is observed is heterogeneous and as an example when
analyzing what differs subjects and what causes different prices.
Variation coming from unexplanatory elements such as omitted variables,
measurement errors and purely random occurrences are admitted by a stochastic
error term (Studenmund, 2013).
Y = β0 + β1 X + ε

(4.1)

A cross-sectional data set is a collection of observations from the same point in
time representing different entities. However, the regression is theoretical, and will
be estimated to a sample estimate:
Y = β̂0 + β̂1 X + ε

(4.2)

Ordinary least squares, or OLS, selects the estimates of 𝛽0 and 𝛽1 that minimizes
the squared residuals.
N

̅ )(Y −Y
̅ )]
∑ [(X −X
β̂1 = i=1∑N 1(X −X̅)i2

(4.3)

β̂0 = ̅
Y − β̂1 ̅
X

(4.4)

i=1

1

The price of a house is not only determined by one variable, which is why squared
variations of Y around the mean is used to measure variation in the regression, or
total sum of squares.
∑i(Yi − ̅
Y)2 = ∑i( ̂
Y1 − ̅
Y)2 + ∑i e2i

(4.5)

4.3.1 Hedonic Cross-Sectional Modelling
The research will impose a hedonic cross-sectional method framework, which is
conducted through our regression analysis. Hedonic cross-sectional data refers to
observations that are from the same point in time and indicates individual
economic factors such as housing or cities (Studenmund, 2013).
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Impacts are measured on the price where one can include the size of housing or the
supply as an independent variable in the regression equation where the price is
utilized as the dependent variable. If utilizing size as an independent variable, the
expected coefficient is positive as construction is more expensive depending on the
size of the home (Studenmund, 2013). The theoretical hedonic model could be
expressed as:
Yi,t = β0 + Xi,t β1 + Tt β2,t + εi,t

(4.6)

Price = β0 + β1 Size + β2 Rooms + β3 MonthlyFee + D1 Balcony + D2 Location + ε

(4.7)

The imposed hedonic method is considered a well-formed method when estimating
housing prices (Wilhelmsson, 2009). Issues that might arise from using a hedonic
regression model is omitted variable bias (Wilhelmsson, 2009). With the data
collected from the housing market in the inner city of Stockholm and the four
diverse areas of Östermalm, Vasastaden, Kungsholmen and Södermalm we can
construct the hedonic equation of tenant-owned assets.
The expressed equation is a regression of tenant-owned asset prices
correlated to the attributes that determines the price and the time intervals such as
tenant-owned attributes, new supply or new imposed government legislation which
could affect pricing and the purchaser’s willingness-to-pay (Wilhelmsson, 2009).
The hedonic price index is best utilized when the imposition of qualified
data has been provided to ensure the reliability and validity of the research. The
data include both hedonic characteristics, transaction prices and the supply of new
housing production within the specified area (Wilhelmsson, 2009).
The regression will be imposed through the price against diverse variables of
characteristics in a logged form (Wilhelmsson, 2009). The hedonic equation is a
form, reduced by the imposition of supply and demand (Hill and Syed, 2015). A
user cost variable will be added in the hedonic model, compromising the present
value of the average costs of expenditure when purchasing a tenant-owned
apartment in Sweden (Hill and Syed, 2015).
The aim is therefore to compare the different user costs before and after the
implementation of the amortization requirements (Finansinspektionen, 2018).
4.3.2 Fixed Effects
The research utilizes a model for regression analysis that can control for variables
that cannot be measured (Allison, 2009). The utilization of the method requires the
dependent variable to be measured a minimum of two times on every transaction
and they have to be comparative. Also, the independent variables have to change
within time. Fixed effects estimates indicate differences within the diverse
transactions and discards differences between the transactions (Allison,2009).
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4.4 Alternative Method
The original idea was to make a difference-in-difference analysis where areas are
compared before and after the occurrence of an event. Since the monetary policy
was implemented into the areas simultaneously, this was not possible. However,
the difference in difference could be performed on the supply instead where the set
event is the occurrence of a boost in new supply but was however not accomplished
in this thesis.
4.4.1 Difference-in-difference
The method of difference-in-difference (DID) can be explained as a causal analysis
where one compares two groups with similar trends before the impact of an event
and the differences after (Wooldridge, 2012). By including boosts of newly
constructed supply in markets during the time periods of the implemented
amortization requirements to find possible effects in the marketplace.
This is conducted through comparing areas with a larger amount of new
tenant-owned assets to areas with less. The method of DID can be imposed with a
hedonic cross-sectional data method (Myoung, 2016). The model used to form a
DID analysis is:
Pi,t = β1 + β2 TREATMENT + β3 TIME + ∂(TREATMENTi × TIMEt ) + ∑nj=1 λj Xji,t + εi,t

(4.8)

Where P represents the transaction price, B1 is the control group not affected by
the treatment, TREATMENT is represented by the amount of new supply and
TIME is the dummy variable for the time period before and after intake of supply.
The X represents all the other variables that affect housing prices such as housing
characteristics and monthly fees.
Table 2. Model Coefficients for DID

Model Coefficients
Control group
Treatment group
Treatment group-control group

Beforeevent

After-event

After-event-before-event

β1

β1 + β3

β3

β1 + β2

β1 + β2 + β3 + δ

β3 + δ

β2

β2 + δ

δ

Table 2: The table describes the coefficients within the DID estimation (Myoung, 2016).
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Outcome

Figure 7. Difference-In-Difference

Treatment effect
Constant difference
in outcome

Pre-Intervention

Post-Intervention

Figure 7: Illustration of the difference-in-difference theory. The treatment group is a subject to a
change in a set time and controlled to an object not exposed to the change (Columbia
University, 2018).

4.5 Statistical tests of the data
This section will briefly explain the tests that will be conducted to verify that the model is reliable
and valid.

4.5.1 Correlation
Correlation determines how the independent variable explains the dependent
variables. It is measured by the R2 which is the ratio of sum of squares to the total
sum of squares.
What determines if the model has a good fit is if R2 is close to 1 which means
that the regression fits the sample. If X and Y are not related, R2 is closer to 0
(Studenmund 2013).
∑ e2i
̅ )2
i− Y

R2 = 1 − ∑(Y

(4.9)

4.5.2 Multicollinearity
Multicollinearity is divided between perfect and imperfect where the first explains
that explanatory variables cannot be a perfect linear function of other explanatory
variables. The latter enhance the scenario of a linear relationship between two or
more independent variables in which they influence significantly on the equation
(Studenmund, 2013).
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Multicollinearity exists in almost every dataset and the importance lies in detecting
the severity of multicollinearity within the dataset. There are two methods of
detecting multicollinearity, which is to examine the simple correlation coefficients
between the variables and examining if the dataset has a high variance inflation
factor (VIF).
Solutions to decrease multicollinearity are enhanced by dropping redundant
variables, increasing the dataset or by doing nothing as multicollinearity usually
have a small effect on the sample (Studenmund, 2013).
VIF (β̂i ) =

1
(1−R2i )

(4.10)

4.5.3 Heteroskedasticity
Heteroskedasticity is a violation of point V of the classical assumption of the
ordinary least square (OLS). Heteroskedasticity impose that the variance of the
supposed error term is not constant through the observations within the dataset
(Studenmund, 2013).
Implications of Heteroskedasticity means that hypothesis testing is not
possible and unreliable. Heteroskedasticity can be detected using the White test
and possible remedies could be to reform the imposed variables (Studenmund,
2013).
4.5.4 Reliability
Crucial for the methodical research approach is to verify reliability and validity, and
in the specific thesis the reliability will be enhanced through testing the same data
several times on separate occasions to see if the analysis will conclude the same
results.
To further ensure reliability of the collected data and the research design,
changes made throughout the process will be lifted up, producing a reliable process
in which readers can follow and evaluate accordingly (Saunders et al, 2016).
4.5.5 Validity
The validity will measure for accuracy to find out if the results can be applicable to
other areas or settings (Saunders et al, 2016). The observations from the gathered
dataset will be analyzed and concluded inductively with a literature study to
determine the price effects of our regression analysis (Saunders et al, 2016).
To confirm that our data is handled correctly we will send our collected
information to colleagues and supervisors continuously to ensure that it is
validated and handled firmly without the researchers own sociological interference
(Saunders et al, 2016).
Also, the importance of being transparent with the collected information is
of high regard where the aim is to conduct transferability by providing full
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information about our findings, design, research questions and interpretations to
justify our validity (Saunders et al, 2016).
4.5.6 Method Criticism
The thesis uses a one-source large information data set retrieved as secondary data,
which could be criticized as having a limited perspective on the nature of reality.
The dataset is nevertheless reliable.
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5. Empirical strategy
The method applied to the empirical strategy will be a hedonic cross-sectional model with a
regression of variables concerning the prices of tenant-owned assets. The hedonic model will
include fixed effects and statistically controlled with R2 for relevance, a VIF-test for multicollinearity
and the white-test for heteroskedasticity.
In this part, the findings are presented from analyzing the dataset and performing statistical
analysis imposed by the regression analysis

5.1 Hedonic Cross-sectional Model
The dependent variable in the regression model is the contract price, which
normally is in log form (Song and Wilhelmsson, 2010). The attributes of the
apartments are decided by size, number of rooms, and monthly fee paid for
management of the apartment. Size and number of rooms has a positive effect on
the price and monthly fee affects the price negatively (Song and Wilhelmsson,
2010). Variables such as balcony, top floor and elevator are not considered due to
lack of data regarding these factors.
To explain the change in supply within different areas, the location of the
apartments is firstly determined through the postal codes included in the dataset
where dummy variables are created for the four areas: Kungsholmen, Södermalm,
Vasastaden and Östermalm. Transactions of apartments in Kungsholmen has
postal codes between 11200-11300, Södermalm 11600-11800, Vasastaden 1130011400 and Östermalm 11400-11600.
The change in supply is determined by the building year, where new supply
is defined as apartments built in year 2013 and beyond. The variable shows the
intake of new supply within a certain area under 12-month periods and shows new
supply intake counted 365 days back decided by the contract date of the
transaction.
The new supply is connected to the different postal codes resulting in a
variable explaining the new supply built within the different areas. There are also
area dummies connected to the postal codes treated as fixed effects to account for
the price difference between them.
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Figure 8. The selected areas
Map highlighting the selected research areas

Figure 8. The four selected areas in Stockholm inner city for the research.

A user cost variable is used to describe the change in cost of owning a tenant-owned
asset and is determined by an index connected to the contract dates of which the
macro prudential policies changed. The change in the user cost is connected to
transactions after the contract dates 2016-06-01 and 2018-03-01.
The hypothesis emphasizes that areas with shocks in new supply will
indicate a decreased price default as a result. The regression is constructed as:
Ln(Price) = β0 + β1 X1 + ΔS + U + i. area + i. month + year + ε1

(5.1)

Where the dependent variable is the natural logarithm of price. Size, rooms and
monthly fee are concluded in 𝛽1 𝑋1. 𝛥𝑆 shows the variable for new supply which is
looped under twelve-month periods. U represents the user cost index and 𝜀1 is the
error correction term. There are fixed effects for area and month to account for
price changes between different months and areas. There is also a variable for year,
which explains the effects of price development due to factors such as general
economic growth. The specified variable is not a fixed effect due to interference
with the user cost variable that also explains a change connected to time.
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5.1.1 User cost
The user cost variable represents the aggregated changes in living in a tenantowned apartment, defined by the private households increase of expenditures due
to the new amortization requirements. The user cost accumulated changes over
time is presented below assuming three different scenarios which is the timespan
before the first amortization requirement which is set between 2013-01-01 to 201605-31. The second scenario takes the first amortization requirement into
consideration and is set between 2016-06-01 to 2018-02-28. The last scenario
imposes the last amortization requirement and is set to 2018-03-01 to 2018-12-31.
Table 3. User cost specification
The calculation of the user cost index variable implemented to the regression

User Cost (Year)

<2016-06

>2016-06

>2018-03

Income

304,392

313,031

317,837

Apartment value

3,271,799

3,190,362

3,190,547

Mortgage

2,781,029

2,711,808

2,711,965

Down Payment

490,770

478,554

478,582

LTV

85%

85%

85%

Interest

45,609

42,847

39,866

Interest Rate Deduction

13,683

12,854

11,960

Interest Rate After Deduction

31,926

29,993

27,906

Amortization Requirements

0%

2%

3%

Amortization Requirements

-

54,236

81,359

User Cost

31,926

84,229

109,265

User Cost Index

100

264

342

User Quota

0

0,379

0,771

Notations

<2016-06

>2016-06

>2018-03

Debt Ratio

5,29

5,26

4,5

Max Amount to Borrow with DR

1,610,234

1,646,543

1,430,267

Min Down Payment with DR

284,159

290,566

252,400

Max Apartment Value with DR

1,894,393

1,937,109

1,682,666

Table 3: The user cost index calculation is based on data acquired from Statistics Sweden, Sweden
Real Estate Statistics and The Financial regulative authority. The table presents an
average amount of yearly user cost of owning a tenant-owned apartment in Stockholm.
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By imposing the different scenarios of requirements and incorporating time, the
user cost variable of table 3 includes both the implications of the amortization
requirements but also the changes of expenditures for private households wishing
to purchase a tenant-owned asset in the inner city of Stockholm.
Table 3 assumes the average income and the average price of a tenantowned asset in Stockholm imposed by a 37 square meter apartment, which is the
average size in Stockholm (SCB, 2019).
The notations describe the debt ratio between the periods, enhancing the
differences from 2018-03-01 when the financial regulatory authority imposed the
stricter amortization requirement, requiring private households to amortize
another 1 % if their debt-ratio was above 4,5 or 450% of their annual income.
The new regulations introduce a harsh line limiting possibilities for being
eligible to receive a mortgage, affecting mostly immigrants, low-income households
and young adults (Finansinspektionen, 2018).
The dataset utilizes the user cost index to determine the changes of
expenditures imposed by the time-periods within the model.
5.1.2 Total- and New supply
The divided areas consist of supply, which are all the transactions during the timeperiod, and new supply which are transactions of apartments built after 2012. The
following table shows the distribution between areas, total transactions and new
supply.
Table 4. The total- and new supply
Total and new supply divided between each research area.
Area

Supply

New Supply

Vasastaden

11,399

69

Södermalm

18,186

761

Kungsholmen

14,620

582

Östermalm

10,662

713

Total Observations

54,867

2125

Table 4: The total amount of transactions and the transactions of newly built apartments within each
of the four research areas.

The graph below presents new supply of tenant-owned assets in the marketplace of
the specific areas mentioned between the time-period of 2013 to early 2019.
Vasastaden is considered a control group since the new supply during the period is
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limited. The new development area of Hagastaden which is included in Vasastaden
is not embodied in the research.
Table 5. The new produced supply divided between each area and years.
New Supply

2013

2014

2015

2016

2017

2018

2019*

Total

Vasastaden

5

4

2

7

12

36

3

69

Södermalm

8

18

89

214

191

203

38

761

Kungsholmen

29

50

127

108

164

98

6

582

Östermalm

17

76

99

198

162

137

24

713

New Supply

59

148

317

527

529

474

71

2,125

Table 5: Each areas new supply divided between the years 2013-2018. *The data for 2019 only
goes up to 2019-03-09.

The dataset provides a foundation for a graphical analysis in which qualified
transaction data, including the market supply between the time period of 20132019 are imposed.
Starting in 2013, the transaction volume has increased immensely followed
by an increased supply. In June of 2016, the first amortization requirement hits the
Swedish market affecting urban larger cities mostly on tenant-owned assets with a
higher price point. The new policy came into effect in June where the market
usually experiences a lower transaction volume. With that said, it cannot be
legitimately concluded that the new policy absorbed the total effect of the shortlived decrease.
As the transaction volume decreased, we can conclude that the construction
has been lagged where the supply continued to increase up to the end of 2017 still
having a large amount of new supply entering the market in 2018, even if some
projects had been stopped. Roughly a year after the first policy entered the market
an immense decrease in the average selling price occurred in the inner city of
Stockholm starting off in the mid and end of august of 2017.
The decrease in the average selling price took place nearly one year after the
first amortization requirement hit the market and approximately seven months
before the second amortization requirement hit the market.
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Figure 9. Average price and new supply.
The average price per square meter compared to new supply.
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2013-04
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Figure 9: Average price of an apartment in Swedish krona per square meter as a comparison to the
development of newly produced assets.

In the tables analyzed from the dataset, the roughly two months of 2019 are not
included as it’s not considered a full year. In the regression analysis, new supply
and dataset of the mentioned time-period is otherwise included.
The graph below represents the total new supply entering the market between the
time-period 2013 to 2018. The new supply considers construction of tenant-owned
assets with a built year of 2013 or later.
The graph enhances the market input of new supply where Södermalm is on
top with the largest amount of tenant-owned assets entering the market in the
time-period followed by Östermalm, Kungsholmen and Vasastaden with a low
amount of new entered supply. The development of Hagastaden is not considered
in our dataset.
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Figure 10. New supply by area.
New supply in different areas compared to the total new supply development.
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Figure 10: Comparison of the different areas amount of new supply.

The transaction volume is represented below considering the total transaction
volume including the amount of new supply that have entered the market.
According to the dataset, new supply has been increasing in correlation with a
higher amount of transaction and presents a stable and decreased turn in
coherence with the decreased volume of transactions in 2018.
Still, we can show that the excess new supply has increased enhancing that
the end of 2018 the amount of transaction was well below the existing new supply
confirming the hypothesis that the construction market is lagged.

31

Figure 11. Transactions and new supply.
Amount of transactions compared to new supply.
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Figure 11: The bar graph explains the amount of transactions and the line shows the new supply
per year.

The graph below represents total and new supply where the dotted line represents
the total- and the filled line represents the new supply. Following these, similarities
are shown regarding the volume of transacted tenant-owned assets. Accumulative
during 2017 new supply stood for 5,4% of the total transactions where in 2018 the
amount was approximately 7% where the total transactions dropped between the
two years with close to 30%.
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Figure 12. Total- and new supply.
The development of total compared to new supply over the years.
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Figure 12: The figure explains how the development of total supply has been compared to new
since 2013.

5.1.2 Data Collection
The data was received as a ’’dta’’ file, which was uploaded to the statistical program
Stata. The data comes from a partnership with several statistical agencies and real
estate developers in Stockholm.
The initial dataset included 234,857 observation between the years 20052019. The analysis extends over the period 2013-01-01 to 2019-03-09. In order to
include and observe the data before the amortization requirements
implementations imposed on 2016-06-01 and 2019-03-09 some excluding had to
be coded to receive a somewhat comprehensive before and after effect of the
implementations.
The dataset was reviewed, and observations treated from the original dataset
by only including the correct time-period above. To ensure a reliable dataset,
outliers were dropped, and several dummy variables created as well as time fixed
effects for the observations to control for individual effects. The reviewed data
concluded a dataset with 54,867 observations of the Stockholm market to be
imposed in our analysis. The final variables for the regression analysis are
illustrated in table 6.
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Table 6. Variables in the regression
The final variables range and average values.

Variable

Min

Max

Average

1,825,000

13,800,000

4,605,408

Living Area

10

260

58.68

Number of Rooms

1

10

2.24

Monthly Fee

1

14,123

2781.26

100

342

175.58

0

229

82.88

2013

2019

2016

Month

1

12

6

Area Dummies

0

3

2

Contract Price

User Cost
New Supply Area 12m
Year

Table 6: The variables minimum, maximum and mean values used in the regression.

Where contract price is the final price the apartment was sold for, living area is
square meter apartment space, monthly fee is in SEK, the user cost index ranges
from 100 to 342, a variable to remove time timely effects of year and fixed effects of
changes in prices depending on which month the apartment is sold. The supply
variable is connected to twelve-month time-periods and sold apartments within the
different areas. The area dummies represent which postal code area the transaction
belongs to where 0 represents Vasastaden, 1 Södermalm, 2 Kungsholmen and 3
Östermalm.
5.1.3 Tenure Allocation
The table beneath shows the allocation of the different types of housing in the
specific research areas in Stockholm. The area of Vasastaden is included in
Norrmalm. The table is set to enhance the variation of housing types between
rental housing and tenant-owned assets. In the inner city of Stockholm, the
precentral allocation between rental and tenant-owned is an average of 65,2%
tenant-owned assets leaving the rest of the allocation to rental housing and a
minimal proportion of condominiums.
Government owned and other rental housing are combined to show the total
rental housing stock in the specific areas. The amount of tenant-owned asset
precentral stock amounts to approximately 70% where Södermalm pulls down the
average with a tenant-owned stock of 58%. The table enhance that the variation
between the tenant-owned asset stocks within the areas show a small deviation
where the allocation between the areas are somewhat similar (Statistics Sweden,
2019).
34

Table 7. Housing allocation in Stockholm.
The shares of different types of housing.
Tenure/Ownership

Share %

Government

Other

Tenant- Condomin Government Other Tenant- Condomin Total

Area

owned

Rental

Owned

iums

Owned

Inner City

12,539

54,296 125,818

359

Kungsholmen

1,395

10,534

29,533

Norrmalm

1,438

10,492

Östermalm

1,540

Södermalm

8,166

Rental Owned

iums

6.5%

28.1%

65.2%

0.2%

100

285

3.3%

25.2%

70.7%

0.7%

100

27,839

2

3.6%

26.4%

70.0%

0.0%

100

11,798

27,551

57

3.8%

28.8%

67.3%

0.1%

100

21,472

40,895

15

11.6%

30.4%

58.0%

0.0%

100

Table 7: The allocation of housing types in the Stockholm inner city areas. Vasastaden is a part of
Norrmalm where Vasastaden is the main area for residential housing in Norrmalm.

5.1.4 Acquired price development and transaction volumes
The final dataset of 58,867 transactions shows an up going trend in number of
transactions within the designated area with a slight fall in 2017 followed by a 30%
dip in 2018. Since the dataset only includes transactions prior to 2019-03-09, there
are only 797 transactions for the year so far.
Table 8. Number of transactions.
The amount of transactions for each year in the dataset.
2013

2014

2015

2016

2017

2018

2019

8395

9093

9983

10,011

9779

6809

797

Table 8: The number of transactions by each year from the used dataset.
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Figure 13. Number of transactions
A graphic illustration of the amount of transactions.
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Figure 13: Number of transactions within the selected areas illustrated graphically. 2019 is not
included due to a short time period.

When looking at the price development, the graph below shows prices reflecting the
number of transactions with sellers responding to the lower prices by selling less.
The marked months in the graph represent the two time-periods for the
implemented amortization requirements. The price is an average SEK/SQM of the
sold apartments within each month.
Figure 14. Average square meter prices
Average monthly square meter prices of the transactions in the dataset
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Figure 14: Average square meter prices of tenant-owned apartment transactions within the research
areas in Stockholm inner-city. The prices are in Swedish krona and the average is per
month.
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5.2 Regression Analysis
The regression presents how the model was built using user cost and supply
variables effects on the price of tenant-owned assets in Stockholm. With the data
collected, a hedonic cross-sectional equation will be constructed including our
imposed variables that affect the market for tenant-owned assets in Stockholm. The
hedonic equation will be regressed against attributes that distinguish the diverse
assets and areas (Wilhelmsson & Song, 2010). The model will have a semi-log form
with contract price in natural logarithm form.
𝐿𝑛(𝑃𝑟𝑖𝑐𝑒) = 𝛽0 + 𝛽1 𝑋1 + 𝛥𝑆 + 𝑈 + 𝑖 + 𝜀1

(5.2)

𝐿𝑛(𝑃𝑟𝑖𝑐𝑒) = 𝛽0 + 𝛽1 𝑋1 + 𝑁𝑒𝑤 𝑆𝑢𝑝𝑝𝑙𝑦𝑉,Ö,𝑆,𝐾 + 𝑈𝑠𝑒𝑟 𝐶𝑜𝑠𝑡𝑃𝑜𝑙𝑖𝑐𝑦 1,2 + 𝑖. 𝑎𝑟𝑒𝑎 + 𝑖. 𝑚𝑜𝑛𝑡ℎ + 𝜀1

(5.3)

𝐿𝑛(𝑃𝑟𝑖𝑐𝑒) = 𝛽0 + 𝛽1 𝐿𝑖𝑣𝑖𝑛𝑔 𝐴𝑟𝑒𝑎 + 𝛽2 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝐹𝑒𝑒 + 𝛽3 𝑁𝑜. 𝑅𝑜𝑜𝑚𝑠 + 𝛽4 𝑁𝑒𝑤 𝑠𝑢𝑝𝑝𝑙𝑦 +
𝛽5 𝑈𝑠𝑒𝑟 𝐶𝑜𝑠𝑡𝑃𝑜𝑙𝑖𝑐𝑦 1,2 + 𝑖. 𝑎𝑟𝑒𝑎 + 𝑖. 𝑚𝑜𝑛𝑡ℎ + 𝛽6 𝑦𝑒𝑎𝑟 + 𝜀1

(5.4)

5.2.2 Hedonic Cross-Sectional Regression
During this section, presentation of the results from the regression equations is
imposed on our dataset using the built-up regression model. The specific regression
used is featured hereunder and present the specific time-period of 2013-2019.
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Table 9. Stockholm inner-city contract prices.
Regression covering the determinants of contract prices in Stockholm inner-city 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,0449
0,0137
-0,0008
-0,0001
0,0005

27,40
203,66
-52,12
-52,83
25,54

5,41
6,65
4,23
2,86
3,93

Area
1
2
3

-0,1562
-0,1375
-0,0674

-59,02
-53,81
-23,98

3,25
2,67
2,59

Month
2
3
4
5
6
7
8
9
10
11
12

0,1512
0,0470
0,0513
0,0472
0,0662
0,0691
0,0861
0,0988
0,0949
0,0882
0,0722

4,65
14,43
15,66
14,69
18,82
15,11
24,72
29,76
28,30
25,45
17,22

1,98
1,98
1,97
2,06
1,83
1,38
1,91
2,10
2,07
1,94
1,49

0,0900
-166,7594

89,13
-82,00

5,93

Year
Constant

Table 9: Regression explaining prices of tenant-owned apartments in Stockholm inner city. Contract
price is in natural logarithmic form and the equation is semi-logarithmic.

The default regression has fixed effects for areas since the different areas have price
differences depending on location. There are also fixed effects on month because
apartments sell for different prices depending on the selling year. The variable for
year accounts for the fact that there has been a price increase due to economic
development. However, this effect could not be treated as a fixed effect due to the
user costs change in time.
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The R-squared is approximately 0,8434 showing that 84% of the apartment prices
are explained in the model. Living area and number of rooms were expected to
have positive effects on price, while monthly fee was expected to be negative.
Imposed onto Vasastaden, Södermalm shows the largest negative area effect of
price followed by Kungsholmen and Östermalm.
The user cost variable shows a negative sign, indicating that the policy
changes has had a negative effect on the price development. However, the supply
variables show small coefficients despite being significant where the expectation
was that supply variables would show larger effects and the new supply variable
would have shown a negative sign.
The fixed area effects show that Vasastaden has a larger effect on price than
other areas. Vasastaden is also the area with the least amount of transactions and
new supply.
The VIF test shows a mean of 3,15 which determines the level of
multicollinearity in the conducted data research which is acceptable. We use a VIF
indicator of <10 where results below 10 indicate a normal level of multicollinearity
as our dataset is large. There are also VIF indicators that should be below <5
(Studenmund, 2013).
5.2.3 Hedonic Cross-Sectional Regression without a premium effect
The New Supply Area variable generated a positive effect on the price. One of the
possible reasons for this was supposedly the premium prices paid for newly
constructed apartments. However, when running the regression only including
apartments built before 2013, the new supply variable generated approximately
equal results.
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Table 10. Stockholm inner-city contract prices excluding new supply between 2013-2019
Regression covering the determinants of contract prices in Stockholm inner-city 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,0458
0,0137
-0,0008
-0,0001
0,0005

27,46
201,16
-51,31
-51,85
25,11

5,31
6,55
4,18
2,80
3,90

Area
1
2
3

-0,1539
-0,1387
-0,0654

-57,68
-53,65
-22,91

3,18
2,64
2,52

Month
2
3
4
5
6
7
8
9
10
11
12

0,1374
0,0458
0,0503
0,0459
0,0631
0,0674
0,0851
0,0975
0,0920
0,0879
0,0711

4,15
13,82
15,09
14,03
17,57
14,40
23,98
28,87
26,93
24,93
16,66

1,98
1,99
1,97
2,06
1,82
1,38
1,90
2,10
2,07
1,94
1,49

0,0909
-168,5638

88,77
-81,74

5,87

Year
Constant

Table 10: The regression as presented above but only including apartments built prior to 2013.
R-squared for the regression with apartments built before 2013 is 0,8438 which is
slightly higher than the previous model. The variables show same coefficients and
only differentiate slightly. The dataset includes 52,741 observations, which means
that 2126 apartments are built after 2013, or 4% of the total supply.
There are also observations within the dataset that lack a building year,
causing inaccuracy. Worth mentioning is also that the user cost variable is
significant with a negative coefficient with fixed effects for year when excluding the
newly produced apartments.
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5.2.4 Deflated prices with FPI
To determine some of the price effects between 2013 and the first quarter of 2019
we have deflated the datasets contract price variable with factor price index (FPI)
which includes building costs, inventories, transport costs and construction costs.
Table 11. Stockholm inner-city contract prices including contract prices with (FPI)
Regression covering the determinants of deflated contract prices in Stockholm inner-city 20132019.

Variable
Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

Coefficient
0,0494
0,0134
-0,0001
-0,0001
0,0012

t-value
28,49
188,88
-9,22
-49,29
73,53

VIF
5,40
6,64
2,10
2,86
2,84

Area
1
2
3

-0,2256
-0,1982
-0,1401

-85,50
-76,97
-49,88

2,88
2,42
2,31

Month
2
3
4
5
6
7
8
9
10
11
12

0,0164
0,0315
0,0296
0,0229
0,0194
0,0110
0,0269
0,0394
0,0292
0,0231
0,0094

4,76
9,14
8,55
6,74
5,27
2,30
7,47
11,48
8,44
6,44
2,15

1,98
1,97
1,96
2,04
1,78
1,35
1,82
1,99
1,96
1,85
1,45

Constant

14,6286

3797,79

Table 11: The regression as presented above but only including apartments built prior to 2013
The deflated prices are constructed with factor price index from Sweden Statistics
quarterly and include our time period 2013-2019. Our results indicate an Rsquared of 0,8199 which explains the overall model to approximately 82%.
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5.2.4 Individual Area Analysis
Our empirical findings from the first regression present results from the different
areas in Stockholm and the impact of the independent variables on our dependent
variable.
In our next scenario, we will perform four regression analysis of the specific
research areas and the analysis will present how our user cost and the new supply
have affected price of tenant-owned assets and the price development from 2013 to
the early first quarter of 2019.
The regressions will mark the individual areas and the impact the
amortization requirement and extended supply have had on the price development.
5.2.4.1 Vasastaden
Table 12. The price determinants within Vasastaden.
Regression covering the determinants of contract prices in Vasastaden 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,07866
0,01155
-0,00042
-0,00002
-0,00612

24,50
90,34
-13,37
-11,15
-29,96

5,41
6,90
4,83
2,78
2,01

Month
2
3
4
5
6
7
8
9
10
11
12

0,01077
0,05170
0,05621
0,06900
0,07741
0,08554
0,08790
0,10330
0,10882
0,09668
0,08390

1,75
8,31
9,02
11,31
11,53
9,25
13,44
16,40
17,31
14,72
10,30

1,97
1,93
1,92
2,00
1,77
1,31
1,87
1,98
2,01
1,85
1,43

0,11111
-209,34510

66,39
-62,14

4,45

Year
Constant

Table 12: The regression as presented above only including apartments in Vasastaden.
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In the regression above, the results enhance that Vasastaden has a negative user
cost indicating a lower price point in the area. The variable of new supply is also
negative enhancing that the price points are lower due to an increased supply.
We cannot determine the effect as new supply in Vasastaden has been low
and limited throughout the research period compared to the other research areas.
The regression analysis of Vasastaden has a R-squared 0,8796 which explain the
overall model to approximately 88%.
The analysis of Vasastaden includes 11,399 observations. When performing
regression analysis on Vasastaden with deflated prices the changes of results does
not indicate any substantial difference with new supply standing for the largest
change decreasing to -0,005286 which could be explained by the variable year.
5.2.4.2 Södermalm
Table 13. The price determinants within Södermalm.
Regression covering the determinants of contract prices in Södermalm 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,03549
0,01333
-0,00134
-0,00005
0,00149

12,39
103,56
-44,54
-31,23
34,76

5,64
7,04
5,57
2,93
9,77

Month
2
3
4
5
6
7
8
9
10
11
12

0,00161
0,03755
0,02678
0,00898
0,06054
0,04890
0,06270
0,08487
0,06294
0,05075
0,03193

0,28
6,53
4,61
1,58
9,70
6,08
10,16
14,59
10,59
8,24
4,27

2,05
2,05
2,03
2,15
1,85
1,40
1,95
2,25
2,17
2,03
1,52

0,05636
-99,05854

27,49
-23,99

7,95

Year
Constant

Table 13: The regression as presented above only including apartments in Södermalm.
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The independent variable of user cost imposed onto the contract price show a
negative effect on the price point indicating that the user cost could lead to lower
contract prices. The new supply entering the market in Södermalm has a positive
effect enhancing that the price point of newly produced tenant-owned assets has a
positive effect on the price point.
The regression analysis of Södermalm has an R-squared 0,8086 which
explain the overall model to approximately 81%. The analysis of Södermalm
includes 18,186 observations.
5.2.4.3 Kungsholmen
Kungsholmen presents a user cost that is negative imposed to the price which
concludes that even in the specific research area the user cost has a negative effect
on the contracted price. The new supply is also considered positive imposed onto
price, even if small. Our t-values are considered significant and are within the
accepted interval.
The regression analysis of Kungsholmen has an R-squared 0,8672 which
explain the overall model to approximately 87%. The analysis of Kungsholmen
includes 14,620 observations.
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Table 14. The price determinants within Kungsholmen.
Regression covering the determinants of contract prices at Kungsholmen 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,04286
0,01398
-0,00046
-0,00004
0,00103

14,73
116,29
-14,85
-22,25
18,54

5,20
6,48
5,83
3,01
6,30

Month
2
3
4
5
6
7
8
9
10
11
12

0,01532
0,03211
0,04392
0,03807
0,04410
0,06193
0,07269
0,06450
0,06957
0,06117
0,03443

2,72
5,70
7,78
6,81
7,05
8,06
11,72
10,66
11,33
9,74
4,65

1,94
1,99
2,02
2,10
1,95
1,51
2,07
2,26
2,20
2,15
1,62

0,05893
-104,42130

20,74
-18,26

15,50

Year
Constant

Table 14: The regression as presented above only including apartments at Kungsholmen

5.2.4.4 Östermalm
Östermalm is one of the areas that has a price point close to Vasastaden. The user
cost in this area has a negative effect on price and compared to Vasastaden, this
area has a larger negative effect on price, which also can be explained as allocation
of tenure or diversification between old and new supply.
The new supply in Östermalm has a positive effect on price where in
Vasastaden the new supply even if limited has a negative effect on the contracted
price.
The regression analysis of Östermalm has an R-squared 0,8485 which
explain the overall model to approximately 85%. The analysis of Östermalm
includes 10,662 observations.
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Table 15. The price determinants within Östermalm.
Regression covering the determinants of contract prices at Östermalm 2013-2019.

Variable

Coefficient

t-value

VIF

Number of Rooms
Living Area
User Cost
Monthly Fee
New Supply Area 12m

0,03992
0,01523
-0,00069
-0,00008
0,00159

10,15
102,16
-18,13
-36,49
29,52

5,59
6,62
4,21
2,67
4,72

Month
2
3
4
5
6
7
8
9
10
11
12

0,02814
0,03317
0,03991
0,03582
0,04199
0,01815
0,06022
0,05938
0,57832
0,05657
0,06635

3,53
4,15
4,89
4,51
4,91
1,58
6,94
7,16
6,95
6,55
6,52

1,93
1,97
1,92
2,03
1,87
1,37
1,88
2,10
2,16
1,99
1,54

0,04272

14,65
-12,21

8,33

Year
Constant

Table 15: The regression as presented above only including apartments in Östermalm.
5.2.5 White-test for Heteroskedasticity
Table 16. White-test
White-test for heteroskedasticity

Variable

Fixed

Not Fixed

Deflated

Heteroskedasticity

8514,25

7901,55

7973.39

2298,71

2780,08

2482,86

2707,34

Skewness

626,06

625,01

652,16

145,41

205,62

458,54

484,28

Kurtosis

9,67

9,63

9,31

2,41

2,82

22,17

9,07

9149,98

8536,19

8634,85

2446,53

2988,52

2963,57

3200,70

Total

Vasastaden Södermalm Kungsholmen Östermalm

Table 16: The white-test applied to the regressions to test for heteroskedasticity.
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When conducting the regressions, the white-test for heteroskedasticity was
performed. A model with heteroskedasticity violates the classical assumption V.
There are several different tests for heteroskedasticity, which impose that the
variance of a specific dataset is not constant throughout all observations.
Our regressions show that we have heteroskedasticity in our dataset where
one possible explanation could be the large amount of observations in our portfolio
of transactions.
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7. Results
The empirical analysis shows an up going trend of square meter prices within the Stockholm innercity area followed by dips prematurely to the policy restrictions. The amount of transactions went
down in 2018 while the level of new supply on the market is higher than previous years with a
higher number of transactions.
The regression analyses show negative coefficients for the user cost variable while the new
supply has a slightly positive effect besides in Vasastaden. The following discussion will provide a
further analysis of the empirical chapter and connect it to the theories from previous chapters.
The results from our scientific research including analysis of our dataset and the statistical
analysis of the tenant-owned market imposed by regression analysis is presented below.

In order to estimate future demand of housing by adapting methods such as
Tobin’s Q (Topel and Rosen, 1988) and the stock flow model (DiPasquale and
Wheaton, 1994), the regulative authority has to give developers a chance to adapt
to following policy changes. With the lagged property cycle, an indication of a
change has to be communicated three years prior to the implementation in order to
make better estimations.
The dip in number of transactions, see table 8, potentially affects the end
results of the regressive model and indicates that the response to the changes in the
Swedish tenant-owned asset market has partly been a decrease of sales. If
households were forced to sell, the price decrease would have been potentially
higher generating a market imposed to the stock flow theory (Wheaton, 1999) and
the four-quadrant model (DiPasquale and Wheaton, 1994) where prices adjust
more according to the demand.
The regressions show a slight negative connection between the user cost and
contract prices and when looking at the average square meter prices in figure 9, the
dips in prices come prematurely to the policy changes. In combination with the
complexity of creating the variable, a more accurate model could potentially show a
higher coefficient for the negative relationship.
The fact that new supply increases during years of positive price
development where the new supply could be lagged, means that the effects of the
boost in supply is not fully visible in the model. The attempt to exclude new assets,
due to a premium price, does not show a negative effect on the development in
price of the old assets and did not show a significant change in outcome. The two
regression models are quite similar with the number of sales of new produced
assets compared to total sales between 2013-2019 are relatively low.
The Stockholm inner-city housing market is one of the most expensive
markets in Sweden, why applying this research to areas outside the inner city
where households of average incomes generate the demand could potentially show
effects of market oversupply during the last years.
Urban cities are usually indicators of further development around the
country where Stockholm is considered a prioritized city with price points usually
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spilling over to other cities and counties making scientific research of this kind
public and financially interesting for many stakeholders in the industry.
Figure 15. Results from key variables explaining contract prices in Stockholm.
Coefficients, values and t-values from the regressions ran in this research.

Variable
Constant
Living Area
User Cost
Monthly Fee
New Supply
Area 12m

Regression
Default
-166.7594
(-82)
0.0137
(203.66)
-0.0008
(-52.12)
-0.0001
(-52.83)

Constructed
<2013
-168.5638
(-81.74)
0,0137
(201,16)
-0,0008
(-51.31)
-0,0001
(-51.85)

Deflated
prices
Vasastaden Södermalm Kungsholmen Östermalm
14,6286
-209.3451 -99.0585
-104.4213
-71.6636
(3797,79)
(-62.14)
(-23.99)
(-18.26)
(-12.21)
0,0134
0.01155
0.01333
0.01398
0,01523
(188,88)
(90.34)
(103.56)
(116.29)
(102.16)
-0,0001
-0.00042
-0.00134
-0.00046
-0,00069
(-9,22)
(13.37)
(-44.54)
(-14.85)
(-18.13)
-0,0001
-0.00002
-0.00005
-0,00004
-0.00008
(-49,29)
(-11.15)
(-31.23)
(-22.25)
(-36.49)

0.0005

0,0005

0,0012

-0.00612

0.00149

0,00103

0.00159

(-25.54)

(25.11)

(73,53)

(-29.96)

(34.76)

(18.54)

(29.52)

Figure 15: The key variables and its values covering the default regression, the regression where
new supply was excluded and the individual area regressions.

The results of this study do not indicate that the new supply has had a negative
effect on the price development within the period of 2013-2018. The
implementation of the amortization requirements of 2016 and 2018 has had a
significant negative effect and our statistical analysis present larger effects on the
price point.
Albeit, our statistical analysis indicating smaller effects on the price
development for new supply our dataset is showing a high supply of both new and
total supply during 2018 with a 30% decrease in transaction volume. Our results
indicate that one of the principal factors for the price development in recent years
have been the amortization requirements indicated by the ‘’user cost’’ effecting the
price of assets negatively.
The analysis of our dataset confirms our H0 hypothesis that Tobins-Q is >1.
User cost presents a negative coefficient confirming our H0 hypothesis that the
variable negatively effects price. New supply has a positive coefficient except from
the individual area analysis of Vasastaden rejecting our H0 hypothesis. The theory
of stock flow does not apply within our analysis confirming the H0 hypothesis
together with the four-quadrant model, which is not in equilibrium.
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8. Conclusion
The production of tenant-owned assets has increased in the Stockholm inner city
area during the last years. Together with macro-economic effects such as a low
repo-rate has led to lenders decreasing the mortgage rates leading to private
households having more possibilities to purchase these assets. These market
conditions have increased developers production of tenant-owned assets on a
higher price point segment as the private household’s disposable income have
increased with interest rate deductions and a low interest rate environment.
Towards the end of the research, the timeline for new supply in this segment
have increased to levels effecting the possibilities of private households to purchase
these assets. During this time, regulatory authorities also implemented strict
amortization requirements not directly affecting the price point immediately but
after a lagged period of approximately one year, still increasing the uncertainty of
the specific market segments.
The regulatory authorities could have transitioned the stricter regulations
within a larger time period decreasing the uncertainty on the market.
Construction firms and developers increased their risks when producing
tenant-owned assets in these segments within the inner-city areas and should have
done further advanced valuations and analysis of the specific segment and predict
future oscillations of the marketplace especially considering implementation of
financial and political regulations which could impact construction firms and
developers.
We can conclude that the property cycle is lagged where the amount of new
supply entering the market has continued to increase even if the transaction
volume has decreased. The elasticity of supply remains inelastic where the supply
moves slowly from its previous positioning. As the transaction volume decreased
immensely between 2017 and 2018, developers had difficulties selling off-plan
tenant-owned assets.
We cannot see that the new supply has been the primary factor of the price
decrease during the recent years. Nevertheless, the supply entering the market
coming from newly produced tenant-owned apartments has increased, especially
during 2016-2018 indicating a large supply at the end of 2018 with a significantly
decreased transaction volume.
Our conclusion indicates that as the new supply entering the marketplace is
not in equilibrium with demand it has an effect on the price development of the
asset, which is not coherently presented in the statistical analysis as the user cost
has a larger effect.
The overall economic productivity in Sweden and Stockholm is high, giving
owners of the assets more possibilities in which they choose to not sell their assets
and wait for a market upswing or stabilization. Owners of tenant-owned assets in
Stockholm have not shown indications of severe distressed sales as they pull back
their assets from the market if the price point do not cohere with their expectations
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resulting in the supply being larger than the transaction volume. The results could
be further streamlined and factor additional results if the supply subtracted from
the market would be included, as the value of these assets would make the data
substantial but also indicate an enhanced view of current market prices.
The dataset shows an increase of supply within new production from 2013
and with the low interest environment many purchasers bought these assets
usually off-plan making for an opportunistic marketplace for developers.
Nevertheless, as the supply for new production increased there was no signs
of decreased or stabilized prices until late 2017. Even then, the prices did not drop
accordingly and as the total supply and the new supply still are well above the
transaction volume, one might conclude that the prices of tenant-owned assets in
certain segments could suffer additional decreases especially in newly produced
areas.
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9. Further Research
The research is specified onto the Stockholm inner-city market where further
research could be conducted on other urban cities or areas in Sweden as well as
other countries that have had similar market conditions of imposed regulations and
an increased change in supply. This would however demand a variable explaining
distance to closest public transportation and travel time to the inner city.
The regression model could be further developed with time lags and an
improved variable explaining the change in user cost, incorporating the debt ratio
connected to individual transactions and based on the buyer’s income levels.
If current market values of apartments not being sold was available, this
could potentially yield a more correct view of the price determination since the
current market environment affects the data and regression.
The research could also be conducted towards the selling time of tenantowned assets indicating what it takes and how long it takes owners to sell their
assets.
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