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Abstract

Over the past six years, Copenhagen has experienced a substantial surge in housing prices, outpacing the
growth in the Danish housing market as a whole. The price escalation has resulted in housing prices reaching
their highest ever levels to date and surpassing the 2006 peak prices nominally by 19-22%. Considerable
pricing growth has also been experienced in both the Norwegian and Swedish housing markets, as the
buoyant Oslo and Stockholm markets also witnessed new price highs. In 2017, however, prices in both Oslo
and Stockholm have started to fall, dropping circa 10% from their peak. While the Copenhagen housing
market has not yet experienced price declines, the growth has started to slow down substantially. This has led
many experts along with the media to question whether Copenhagen will soon experience similar sharp

drops in prices.

The purpose of this paper is to establish whether a housing bubble is currently present in the Nordic capital
markets for owner-occupied housing, and if not, determining whether the pricing growth can be explained by
fundamental factors. Thus, the thesis will provide the reader with an assessment of the current state of the
housing markets according to the development in fundamentals.

Firstly, the dissertation will adopt a definition of a housing price bubble with accompanied criteria conducive
to housing bubble formation. The paper will discuss important dynamics of the demand and supply in an

owner-occupied housing market, both in the long-term and short-term.

Secondly, the historical pricing development of the three Nordic capitals and their respective countries cities
housing markets is presented, describing peaks and troughs. The dissertation will then empirically test for
periods of under- and overvaluation using traditional housing price models as the Hodrick-Prescott filter and
the Price-to-Income ratio. This will assist the paper in identifying signals of bubble tendencies within the

examined period of time.

Lastly, a comparative fundamental factor analysis is conducted using fundamental factors suggested by both
Case & Shiller (2004) and Jacobsen & Naug (2005), as the underlying mechanism for the recent housing

price developments are examined.

Through the empirical research, there was a strong indication that prices in Copenhagen are more overvalued
in recent observations. However, the differences in the time period may implicate the result. Furthermore,
through the comparative fundamental analysis, it was established that the Stockholm housing market

replicates having the strongest bubble tendencies of the three cities.
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1. Introduction

Housing is the largest investment the majority of us make over our lifetime. Conventional wisdom tells that
investing in housing is a sensible thing to do, because the value of housing will inevitably increase at some
point. In some countries, housing is used as a form of old age saving (Smidova, 2016). Furthermore, housing
is used as a means of attaining access to credit, since it is used as collateral as a means of being granted
loans, which in turn facilitates individuals’ consumption. In Denmark, more than half of the population
(approximately 58%) owns housing (DST, 2017a). Thus, the developments within the housing market are of

huge importance to many as they can have a significant impact on their personal finances.

The substantial increase in housing prices leading up to the financial crisis in 2007 were later to have
damaging consequences for home owners, as well as having serious implications for the financial and
macroeconomic stability of Denmark. Danish housing prices had risen steadily during the 1990s but it was in
the 2000s where the growth became most substantial. The rise in the housing market began in Copenhagen,
most notably in the market for the owner-occupied flats, and soon spread to its surroundings and to Northern
Zealand (Dam et al., 2011a). These areas experienced remarkably high price increases. For in Copenhagen
alone, the prices of owner-occupied flats doubled in nominal terms over a four-and-a-half-year period from

2002 until mid-2006. In comparison, outside of these areas, prices developed at a much more moderate level.

As a result of the financial crisis, Danish housing prices took a steep nosedive as homeowners experienced
large real capital losses in 2008 and in the first half of 2009. According to Spange (2010), the crisis was
caused by two interconnected imbalances which had been accumulating for a long period of time. Firstly,
there were global imbalances in the form of current account deficits, principally the presence of a large
current-account deficit in the US which had rippling effects globally. Secondly, the financial system suffered
from severe imbalances in the form of strong credit growth and increased residential investment. Many
academics have likewise attempted to identify the triggers of such a crisis. Most are in agreement that the

dominant triggers are housing and the credit markets (@strup, 2009; Muellbauer, 2012; Grytten, 2009).

These two “triggers” are very much interrelated as the access to credit can in turn accelerate housing price
growth. As such, they tend to move in the same direction in boom and bust periods. In the “boom period” of
2003-2006 where house prices experienced their most significant growth, lending activities also increased
substantially over this period in which interest rates were low at just over a 2 percent level. Other factors
likewise accelerated the growth such as low and falling unemployment levels, increased income levels, and
the deregulation of the mortgage market. These elements propelled borrowers into more favourable positions
as their lending capacities improved. While underlying fundamental factors like these played a part in price
increases, it was the speculation that many points to as being one the leading drivers for price levels
becoming out of control. For the increase in housing prices and the expectation of future capital gains on

housing meant that consumers had an incentive to buy early before prices became more expensive and



unaffordable (Shiller, 2007). The fanatical expectations were unrealistic, however, and with the subsequent
downturn, consumers expectations changed as they became pessimistic about future price developments.

Rapidly shifting expectations such as these are very characteristic of bubble formations.

Fast-forward to today, and prices in Copenhagen have since reached their highest level to date, surpassing
the peak levels of 2006. Unsurprisingly, the skyrocketing of prices since 2011 has re-opened the
conversation of whether a “housing bubble” is again present. The presence of a bubble within the capital
region would be of great concern. For approximately 45 percent of the nation’s household housing wealth is
based in Copenhagen, covering approximately 30 percent of the country’s housing units, which forms 35

percent of household mortgages’ collateral in Denmark (Hviid, 2017).

The fundamental factors this time around are inevitably different from the previous thriving period prior to
the financial crisis. Following the crash, interest rates dropped by so much that by 2015 one could attain a
fixed 30-year mortgage at a rate of just 1.5% (Bloomberg, 2018a). In 2018, a weaker global financial outlook
with accompanied turmoil in stock markets has prompted investors to seek alternative and less risky asset
classes which have increased the demand for Danish mortgage bonds. This is to the extent that Danish
mortgage institutions reintroduced the 30-year mortgage with a fixed rate of 1,5% to borrowers in July 2018
(Barsen, 2018). Short and long bond rates in Denmark are currently at a historically low level where the
former have been traded with negative rates since the beginning of 2015 (see appendix 1). These low interest
rates together with the growing and widespread use of non-amortization mortgages is of great concern as
Danes would become vulnerable to interest rate hikes and shocks in the future. The fact remains that Danes
have the highest percentage of household debt to disposable income in all of the OECD countries, and so
measures needed to be taken to curtail this. Regulations were finally introduced in 2015 on mortgage lending
as a cap was implemented at a 95% level. However, in comparison to the other Nordic countries, it looks
rather lenient. For in Norway and Sweden, the regulations surrounding the cap on mortgage lending is set at

a much lower 85% level.

Perhaps worryingly for Copenhagen, housing prices in both Oslo and Stockholm have recently started to
tumble. As of January 2018, apartment prices in Oslo and Stockholm have fallen around 10% from their
lofty peak levels in mid-2017 (RealKredit Danmark, 2018). The downward turn could possibly be as a result
of stricter lending regulations. However, several dynamics effect the development of housing prices which
the thesis will attempt to analyse respectively for each capital. Therefore, the purpose of the thesis is to
assess the historical development and current state of the three Scandinavian capitals’ housing markets, and

attempt to identify possible bubble tendencies.



1.1 Problem Statement
For all of the reasons listed above, we have chosen to examine the housing market in the three Scandinavian
capitals with respect to owner occupied housing. This will enable the thesis to determine whether or not a

housing bubble is present in each of the three respective cities. The problem statement is as follows:

“Are there indications present pointing towards a housing bubble in the Copenhagen, Stockholm and Oslo

markets for owner occupied housing?”

In the thesis’ attempt to answer the above problem statement, the following sub questions are investigated:

“To what extent does traditional empirical housing price models indicate overvaluation during the examined

period for the three Nordic capital markets?”

“Can the real price development in the Nordic capital housing markets be explained by fundamental

factors?”

1.2 Dissertation outline

The thesis will attempt to answer the above problem statement and the accompanied sub questions using
empirical housing price data and by analytically assessing and discussing key fundamental factors. A
description of the applied data and the theoretical motivation behind the choice of the measure of house

prices will be presented. Additionally, various delimitations are outlined.

The first part of the thesis will provide the reader with a definition of a housing bubble and the criteria of
such, which will be examined throughout the paper. Furthermore, the underlying dynamics of the supply and
demand of housing markets will be discussed. The thesis will then continue to describe the historical
development for owner occupied housing of each capital as well as the development in the respective
country as a whole. This is done so that the reader will gain an understanding of the current level of house

prices in a historical setting.

From here, the thesis will continue with an empirical testing of the housing markets using traditional housing
price models with the intent of identifying periods of overvaluation i.e signs of bubble tendencies. The
applied housing price models will provide the thesis with an indication of whether housing prices are fairly

priced according to theory.

Lastly, in order to provide a more reliable and thorough indication of the current state of the three Nordic
housing markets, a comparative fundamental factor analysis will be conducted using several explanatory

variables. This is necessary as the previous empirical housing price models do not allow the thesis to



sufficiently identify some of the criteria which researchers have determined to be conducive to housing
bubble formation. Finally, a summary of the findings throughout the thesis is presented to the reader, as well

as the assessment of the current state of the three housing markets.

2. Delimitations and Data

In the following section, the paper will outline its reasoning behind using the price measure of choice for
housing to allow easy comparability. Moving on from this, it is outlined where the specific data has been
attained from, and what time series the data sets will be used for. Lastly, the geographical area of each of the
three cities is briefly defined. With regards to delimitations, these will be made throughout the paper and its

analysis and so no specific section has been devoted to this.

2.1 Appropriate measure of house prices

While the predominant amount of price development research to date is conducted using a pricing index
model, we have decided against obtaining pricing index data from the relevant statistical databases in
showecasing the price development diagrams. We do recognize that price indices can indeed be beneficial
when utilised at their most basic level such as in the retail space. However, we find that it becomes a much
more complex measurement with housing. Retail indices measure a representative sample of retail goods.
These goods are non-durable, meaning that they are consumed almost immediately. Housing, on the other
hand is a durable good, that provides a flow of services (Chandler & Disney, 2014). There are two key
aspects to housing in particular which results in indices differing. Firstly, dwellings are heterogeneous,
meaning that they will differ in price depending on the properties’ location and size. Consequently, indices
which use sampled house prices may be a poor indicator of all house prices for that time period (Case &
Watcher, 2005). Secondly, the turnover of different types of property differ from year to year. In other
words, some types of housing are bought more frequently than others. These features mean that statistical
databases can calculate their indices very differently from one another, meaning that the results can be
mixed. For instance, they could potentially measure the average price of housing transacted over a specific
period of time or alternatively measure the average price of the stock of housing at a given point in time
(Chandler & Disney, 2014). For that reason, alternative housing indices have been developed, each of which

is giving a different picture of the state of the housing market (Chandler & Disney, 2014).

One of the commonly used price indices is the representative-property method. This index defines a
representative property, for example by the number of bedrooms, and then records the price in each period of

a property conforming to these specified characteristics (Case & Wachter,2005). Thus, an index might



measure the price development of one-bedroom room apartments over time. One of the key problems of
using this method is that the average size of one-bedroom apartments sold each year can undoubtedly differ
depending on what is available on the market. This method would not factor in different sized apartments,
and could produce skewed results. Additionally, by using an index method such as this one, and by focusing
solely on the price of only one property type (the representative), it ignores the information in the prices of
all other properties such as two-bedroom or three-bedroom apartments. Accordingly, it does not give a
completely fair reflection of price levels, and in extreme cases it may not reveal the movements in the
general price level if the representative in this case being one bedroom apartments does not respond in the
same way as the other property types (Case & Wachter,2005).

In order for a comprehensive, simplistic, and comparable measurement tool between cities, we arrived at the
conclusion that using a price per square metre metric was the best route forward. This price measurement is
calculated by dividing the sales price, including the site value, by the useful floor space. While the housing
on the market can be comparable in terms of characteristics like the number of bathrooms or bedrooms, the

physical size can give a more accurate measurement.

2.2 Data

The data is collected by Finance Denmark and made available through DST. The house price data is based
on completed transactions of properties and presented quarterly. The data is segmented between owner-
occupied flats and one-family houses. The data examined throughout the thesis is between the first quarter of
1992 to the second quarter of 2018.

For Stockholm and Oslo, the examined housing price data dates from the first quarter of 1996 to the last

quarter of 2017. The starting point of each house price data series was dictated by data availability.

The house price data from Stockholm and Oslo is obtained through Alfred Berg Asset Management, a
Nordic asset manager within the BNP Paribas Group. Having come across a recent report of theirs on the
Nordic housing market from March 2018, the authors of this thesis contacted the company directly which
provided the thesis with the comprehensive data on both the Swedish and Norwegian markets. The asset

management company compiled their data from Macrobond as well as local databases for housing prices.

For Sweden, the data is based on statistics from the company Méklarstatistik, which collects data from the
Swedish real estate agents. Our desired pricing per m? data on apartments and houses was available from
1996 until the fourth quarter of 2017. The data for the both the Swedish and Stockholm markets were
calculated monthly. The thesis has then recalculated to quarterly data. For Norway and Oslo, the data from

based on statistics from SSB and Real Estate Norway.

10



For all housing price data, nominal values are deflated using the respective countries quarterly CPI growth
rate, given by OECD iLibrary (2018). Housing prices are generally stated in real terms and in local
currencies (e.g. DKK, SEK and NOK). This is consistent throughout the thesis unless explicitly stated

otherwise.

In the empirical analysis, detailed description of various data is presented in further detail.

Defined Geographical Area from which data is used
With regards to the geographical area of each of the three cities, we have attained the data from the following
specific geographic areas:

-Copenhagen is delimited to the Province of Copenhagen city, which formally includes the municipalities of
Copenhagen, Frederiksberg, Drager and Tarnby. The volume composition of housing types differs greatly

between the municipalities.

-Stockholm is defined as Stockholm county (Stockholms I&n) which is a county of Sweden which includes
the municipality of Stockholm, and 25 surrounding municipalities.

-Oslo is defined as the municipality of Oslo (Oslo kommune)

3. Bubble theory

The purpose of this section is to provide the reader with an understanding of what a bubble is, and to
establish what kind of bubble this paper is looking to identify. Firstly, the definition of a bubble and the
factors that characterize it will be discussed. Furthermore, theories will be addressed outlining why housing

bubbles transpire and burst, namely Hyman Minsky’s model and Case and Shiller’s seven criteria.

3.1. The instability of financial markets
Several authors have contributed to the existing literature on housing bubbles (Shiller, 2006 & 2007; Krainer,
2003; Klein et al., 2016) as the subject has gained interest as a result of fluctuating house prices and the

increased trickling effects of the economic state of the housing market.

Financial crises are not by any means a new phenomenon in the history of the world economy as they have
existed ever since the introduction of financial markets (Reinhart & Rogoff, 2009). A drastic and recent
example of the impact of crashing financial markets on the real economy deliver, is the financial crisis in
2008 which originated from the sub-prime loan crisis and accompanied the American house market crash

(Dstrup et al., 2009). However, the subject gained traction with economic scholars long before the recent
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crash, as Hyman Minsky (1970 & 1977) developed the initial hypothesis of financial markets’ cyclical
behaviour and thus instability. He pioneered the literature on the capitalist economy by refuting the
neoclassical synthesis and suggesting the economy can in fact be characterized as unstable. Minsky
described and examined the economic consequences of the Wall Street board room view on the economy as

a ‘paper world’ determined by commitments to pay money today and in the future.

In the inception of his instability hypothesis, Hyman utilizes Michal Kalecki’s (1976) simplified model of
the consumption of goods. In this model, the total spending on consumer goods generates the mark-up on
labour costs, which in turn yields the gross profit from operations, and exemplifies how the behaviour of
financing and investment activities are determined by intricate relations. He asserts that this behaviour is
largely dependent on the pace of investment and the assets ability to generate gross profit;

“the valuation that is placed on upon capital-assets, which determines current investment, and the ability to
fulfil contractual commitments, which determines financing possibilities, depend critically upon the pace of
gross profits” (Minsky, 1977)

In order to generate a gross profit, capital-assets are highly dependent on investments, and thus the causality
of the relationship becomes apparent. This takes into account the relative scarcity of certain capital assets,
e.g. houses. The subjective practice of valuing the asset further impacts the stability of the economy. The
subjective nature of expectations can trigger an economy with stable growth into an investment boom, due to
the interrelating effects described above. The expectations and attitudes of economic agents, i.e. financial
institutions, ordinary business firms and also governments, seem to enforce this cyclicality by collectively
accepting the economy is doing well and will continue to do so. This implicit confidence and maybe even
complacency allow further risk taking and increased lending. This especially applies to banks and other
financial institutions such as pension funds, hedge funds and insurance corporations, as increased borrowing
and risk expands their financial reach, and thus has implications for the economy and society as a whole. In
fact, recent developments arguably exemplify how financial institutions are exposed to the moral hazard of
reaching a ‘too big’ or ‘too important to fail’ status ensuring them a bailout from government guarantees.
Alongside this agency problem, in a positive economic market trend, financial institutions are encouraged to
raise their leverage and invest in assets. They are incentivised to take on additional debt when asset prices
increase as it will present the institutions with higher expected returns from their geared portfolio of

investments.

Several governments were forced to cover banks losses and carry them through the recent global financial

crisis. The tremendous losses were attributed to the financial institutions excessive gearing and complacent
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inconsideration of the down side vulnerability of their investment activities. In America, widely accepted as
the epicentre of the global crisis, the government bank bailout bill named ‘Emergency Economic
Stabilization Act of 2008’ was signed by President Bush on October 8 2008. The bill devoted $700 billion
dollars of taxpayer’s money to bailout banks and other large corporations (The Balance, 2018).
Simultaneously, Denmark experienced similar political readiness and approval. Between October 2008 and
2010, the Government introduced three ‘bank packages’ backed by a popular vote in the Danish Parliament
(Nationalbanken, 2015a).

From the point of view of businesses and private consumers, this moral hazard issue and the general pro-
cyclical tendency of increased risk-taking and lending materializes as a financial acceleration mechanism. In
a growing economy, access to credit will be easier for both businesses and private consumers. Businesses
can utilize this access to capital to create more jobs, which will lower unemployment and thus increase
private income. People’s increased credit availability and income will increase demand in the housing market
leading to increased house prices. Higher house prices further fuels this relationship by allowing home

owners to obtain more debt, using their increased household wealth as collateral.

Vice-versa, these spiralling effects would still hold true in the opposite market climate, being a pressed
economy experiencing decreasing profits and investment levels. According to Minsky, these self-enforcing

determinants of investment pace cause a de facto unstable economy;

“a capitalist economy endogenously generates a financial structure which is susceptible to financial crisis
and how the normal functioning of financial markets in the resulting boom economy will trigger a financial
crisis” (Minsky, 1977)

Without coining the term ‘bubble’, Minsky nods at financial markets tendency to pump up the market with
new investments and increasing frequency, until the prices are so inflated that they no longer reasonably

justify the real value of the assets, and the only possible reaction is the burst of the bubble.

3.2 Definition of a housing bubble

A formal definition of a bubble, and is speculative nature of conception, is given by Joseph Stiglitz (1990);

“if the reason that the price is high today is only because investors believe that the selling price will be high

tomorrow — when ‘fundamental’ factors do not seem to justify such a price —then a bubble exists ”
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This paper adopts the above definition of a bubble, and will elaborate on the term and how to apply it
specifically to housing markets, supported by extensive research and theories presented by Case & Shiller in

the following section.

3.2.1 Case & Shiller’s Criteria for a Housing Bubble

The authors Case & Shiller (2004) examined the effects of homebuyer’s expectations. A general expectation
of rising house prices will contribute to the development of bubble, when other fundamental factors fail to
explain or justify the increase in prices. In correspondence with Minsky’s view on financial markets being
inherently unstable, Case & Shiller similarly argues that when expectations of rapid and steady future price
increases are determinant motivational factors to homebuyer’s, then the house prices are inherently unstable
(Case & Shiller, 2004). Furthermore, an increase in house prices imposes a self-reinforcing effect as
potential homebuyers may fear additional future increases which will result in them not being able to invest
in a home. As a consequence, buyers fear the scenario of being priced out of the housing market if they
choose to postpone their investment decision.

In summation, the authors identify 7 criteria that will support our definition of a bubble within a housing

market:

The purchase of a property is viewed as an investment rather than a consumption good.
A firm belief of a sustained growth in future house prices.

A psychosocial pressure of being a homeowner.

The newsworthiness and media attention towards housing markets.

A limited understanding of the risk associated with homeownership.

An increasing house price to disposable income ratio.

A misconstrued understanding of the various mechanism that impact house price developments.

Considering the extensive literature (Shiller, 2000 & 2006; Case et al., 2012; Kaplan et al., 2017; Landvoigt,
2017) on the connection between individuals’ behaviour and housing bubbles, it becomes apparent that the
contributing factor to the instability of house markets are in fact peoples’ thinking. In order for a bubble to be

present, there needs to be a considerable discrepancy between the market value of houses and the house
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prices determined by fundamental factors. Thus, the difference must be attributed to a variable of subjectivity

and expectations of all actors involved in the housing market.

In addition, observers of housing markets must be aware of the fact that economic fundamentals also can be
construed as unjustifiable. Thus, overvaluation of a housing market can be rooted in an unsound nature of
fundamental factors and for example materialize as a result of an unsustainable level of income,

extraordinary low interest rates and an unsound architecture for credit (Muellbauer, 2012).

4. Price Formations — Demand and supply for the housing market

Housing prices are affected by both the demand and supply of housing. The sellers of the housing stock
represent the supply while the buyers of housing represent the demand. The primary role of the market price
in the housing market is to establish an equilibrium between supply and demand. Unlike demand, the supply
of housing is a factor of time, and as such it reacts slowly to changes in the demand for or price of housing.
The housing stock is therefore generally quite stable in the short term because new housing generally
requires extensive planning, permits need to be applied for and attained, and finally the new dwellings need
to be constructed; three components which can take up considerable time. Additionally, the construction of
new housing per year is low in comparison to the total housing stock (Jacobsen & Naug, 2005). Hence, in the
short term, house price developments are predominately affected by demand only (Dam et al., 2011a). On
the other hand, in the long term, housing supply will affect housing prices, which will be later discussed in

detail in the supply of housing section.

4.1 The Demand of Housing

Housing demand consists of two different types of buyers:

1. Those who purchase it for consumption purposes as owner occupiers
2. Those who purchase it for investment purposes with the hope of achieving an attractive income return

and/or an appreciation in value of the asset.

As per Jacobsen and Naug’s model, it is justifiable to suggest that the first group is greater than the second,
leading them to give a greater emphasis on the factors affecting the demand for owner occupied dwellings.
By fixating on the demand for owner occupied dwellings, they also assume that this demand is proportional

to housing demand.

As per their analysis, the aggregate demand function is given as follows:
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(41)  HP=f (%,--.V,X), %<0, 5’;)<0, 50

where:
HP = Housing Demand

V = Total housing costs for a typical owner.

P =Index of prices for goods and services other than housing.
HL = Total housing costs for a typical tenant (rent).

Y = Households’ real disposable income.

X = A vector of other fundamentals that affect housing demand.

The derivatives illustrate that housing demand decreases when the costs associated with ownership increase
relative to the rent (%) and/or relative to the price of other goods and services (%). Moreover, housing

demand increases when income increases (Y). The vector X in this function captures the impact that
additional fundamental factors have on housing demand. This X variable will be elaborated upon further in

the comparative fundamental factor analysis in section 8 of the paper.

The four parts of equation (4.1) will now be elaborated upon further in order to give a more comprehensive

understanding for the theoretical demand of housing. The first component of this being the real housing costs

(%) for owners is given by equation 2 below:

(4.1.1) g = %BK = % [i(1-1) — En — (EnP" — En)],
where:
BK = Housing costs per real krone invested in a dwelling
PH = Price for an average dwelling (in kroner)
i = Nominal interest rate
t = Marginal tax rate on capital income and expenses
Em = Expected inflation (the expected increase in P and HL, measured as a rate)

EnPH = Expected increase in PH
Firstly, it is important to note that the maintenance costs and tax advantages of owning a home have been

excluded from equation (4.1.1). The real interest rate after-tax is given by the expression [i(1 — 7) — Em].

This calculates the real interest costs connected with owning a home, but also takes into consideration the
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opportunity costs being the real interest income that is lost by investing in housing. Hence, an increase in the
real interest rate represents higher costs of ownership and also higher opportunity costs since a higher return
would have been achieved if the money was deposited. In addition, the expression [EnPH? — Em] is the
expected real increase in house prices. If this would increase in value, then so too would the expected
housing wealth. Further, as a consequence of housing wealth increasing, the real housing costs would

. . \%4 . . .
decrease. This results in (Z) also decreasing because housing costs are now relatively lower than before,

meaning that it becomes more affordable to own than to rent housing. Consequently, housing demand would

increase. The equation could further be simplified to the following:

(4.1.2) - ="2BK = 2[i(1 — 1) — EnP"]
The third component of the initial equation (4.1) is disposable income (Y) and is given by Jacobsen and
Naug as:

YN

at+a?+ad =1, al < B, a? < p?
YN = Nominal Disposable Income

P = The General Increase in the Consumer Price Level

HL =Rent

PH =Price Level on Average Housing

Since these last three factors make up the denominator, an increase in the value of any of them would impact

negatively on disposable income, reducing buyers purchasing power.

The final term of the equation (4.1) is the vector X. This takes into consideration the additional fundamental
factors that impact housing demand. According to Jacobsen and Naug, these observable factors consist of
demographic conditions, bank’s lending policies, and household expectations regarding future income and

housing costs.

Demographic conditions such as population size and growth, migration patterns, urbanization, and a
reduction in the size of average households all play a role in increasing the demand for housing. The latter is
linked to divorce rates, proving to be particularly relevant for the Scandinavian region, considering that
Sweden and Denmark are among the top five countries in the EU with the highest divorce rates (OECD,
2016).

Banks’ lending policies also hold significant influence since most home purchases are financed via a

mortgage. Credit limits for example, place a cap on households’ purchasing power, and by doing so can play
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a part in restraining house price development. Despite this, banks will always consider the solvency of each
borrower, and credit limits are in place for each individual assessment. The banks’ policies and practices will
depend heavily on the regulation in their respective country. Strict regulation can work to stifle demand. The
opposite of this was seen in the Danish mortgage market. High Loan to Value (LTV) lending and long-
maturity mortgage loans were two key aspects of Danish banks liberal policies. Additionally, despite house
price increases over a sustained period, new financing initiatives were introduced in the form of adjustable-
rate mortgages and deferred amortisation periods. This meant that borrowers had the possibility of reduced
mortgage payments in the first year of their home purchase, and by doing so, it enabled more people to buy
their own home (Dam et al., 2011a). This will be further elaborated in the credit policy section of the paper
in section X.

The last factor in the vector X relates to households’ future expectations regarding income and the costs
associated with housing. The expectations of future income are linked to developments in the labour market
since increasing unemployment levels leads to the belief that income will be lower in the future.
Consequently, this will lead to greater uneasiness regarding households’ future insolvency. This will affect
households’ ability to service debt, which in turn can leader to tougher regulations in the form of limited
access to loan and credit access. Additionally, it can also reduce the appeal for households to buy housing

since they now may more unwilling to take on risk with a more uncertain future ahead.

As aforementioned, Jacobsen and Naug specify various factors which influence the demand for housing.
They point out that a positive and substantial change from the fundamental value is an indicator of a price
bubble in the housing market. This bubble can occur not only by means of changes in fundamentals but also
through positive shifts in price expectations. Subsequently, demand will increase and so too will prices with
it. From this, price expectations can then continue to increase further, pushing up prices even more. Hence,
this process can continue to such an extent that prices reach a level that is considerably above its

fundamental value, creating a housing bubble.

4.2 The Supply of Housing

In the introduction of this section, it had been specified that the supply of housing differs in the short run to
the long run, because new construction responds slowly to changes in demand. While the construction of the
buildings takes considerable time, the process also requires lengthy planning, with permit application also
prolonging the process. Accordingly, it is practical to distinguish between the supply of housing in the short-
run and long-run. Hendry’s model (1984) is a good starting point to discuss this development of the housing

stock. It is presented as follows:

(42) Ht = (1 - 6t)Ht—1 + Ct
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Where:

H, = The Housing Stock in period t

1) = The depreciation rate of the current housing stock
H,_; = The Housing stock in the previous period

Ct = The Number of Net Housing Additions in period t

As per this equation, the present housing depends on the previous periods housing stock, adjusted for
depreciation, plus net housing additions. These net housing additions consist of the new housing
constructions minus the houses that have fallen out of the market by means of demolition, renovation,
changed use of building etc.. It is assumed, however, that the housing supply is perfectly inelastic in the short
run, and so depreciation and new housing are considered negligible in the short run.

Before going into detail about the short and long run equilibrium of housing, it is first of all necessary to
acknowledge the factors that influence the level of new constructions. While it is true that the price of the
existing housing stock will influence the prices of new housing since they are assumed to be close
substitutes, there are further factors that come into play. These include the property cost, the construction

cost, building regulations, infrastructure, and the expectations of future house prices.

The property costs comprise of the cost of land and/or property. Generally speaking, urban areas tend to have
higher growth in housing prices than rural remote areas. This is on account of these areas being more densely
populated, where land is scarcer. It is interesting to compare Copenhagen, Oslo and Stockholm in this regard.
Copenhagen’s geography means that it has the possibility of building in several directions, which can help in
curtailing price increases. Oslo and Stockholm, on the other hand are more geographically restricted,
meaning that there is limited space for new buildings. Oslo, for instance is surrounded by mountains, making
it difficult to expand outwards which results in higher construction costs (Nissen et al., 2013). From this, it
can be argued that in metropolitan areas, the access to land determines new housing prices more so than the
construction cost of the building itself. For the construction cost will depend on the specific housing
requirements, the factor price of labour and materials, along with the productivity within the construction

sector.

The regulatory limits on the height and density of buildings further constricts supply and inflates price levels
(The Economist, 2015). In the centre of Copenhagen, unlike most capital cities, there are very few buildings
that are more than six storeys high. As many of these buildings are primarily historic, they have been
deliberately retained, and are protected by planning laws. Further, the quality and level of public
infrastructure in place also plays a role for property costs. Taking Copenhagen as an example again, the
announcement of expanding cities popular metro network to areas such as Ngrrebro, @sterbro and Nordhavn

has surely played some part in these areas price increase over the last few years. Announcements like this
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also incentivize individuals to increase the supply of housing in these areas, as the prices would be expected
to increase in the future. Nordhavn has seen a major transformation in this regard, remoulding itself from an
active industrial port to being a modern residential and business area. Once completed, the area will home
more than 40,000 residents. Other notable areas of development include Carlsberg Byen and Sluseholmen,

both also of which are former industrial areas

Lastly, many building projects end up facing cost overruns or delays as a result of poor construction
productivity. As per research from McKinsey, construction productivity has been flat for decades, in
comparison to manufacturing where manufacturing has nearly doubled over the same period (McKinsey &
Company, 2015). A variety of factors could explain this inefficient productivity levels such as poor
organization and planning, flawed performance management, or potentially contractual misunderstandings.
Regardless, the implications are severe as the original cost estimate may end up being a mere fraction of the

final costs.

4.3 Short Run Equilibrium

The short run is defined by Jacobsen and Naug as being a period of two to three years. In the short run, the
supply curve will be inelastic, meaning that any changes in price will transpire through changes in the
demand curve only (Hendry, 1984). Hence, prices in the short term are determined by those factors which
shape demand. Increased price levels are thus driven by increased disposable income, decreased housing
costs relative to rent or relative to the price of other goods and services, and lastly through changes in the

vector X.
Figure 0-1 - Short Run Equilibrium in the Housing Market
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Source: Hendry 1984

A price that differs from the equilibrium price level can occur as a result of an excess demand for housing or

from an excess supply of housing. In this case, since supply is fixed in the short term, a small unexpected
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change in demand can result in a significant increase in the housing price level, pointing out the relatively
large volatility in house prices in the short term. As illustrated in the figure above, the initial equilibrium
price level is at P;. An increase in demand shifts the demand curve outwards from Housing Demand, to
Housing Demand,. With this, it also pushes the price level upwards from P; to P,. Here, demand has
exceeded supply, which led to increased prices. Home buyers’ willingness to pay has increased, as only those

people who will be able to afford the price level P, will now be able to purchase housing.

4.4 Long Term equilibrium

In the long run, assumed to be infinite, housing supply will adapt to demand. As increased housing demand
leads to increased housing prices, the higher profitability of new housing projects relative to other goods and
services will entice construction firms into increasing the supply of housing units. This is based on the
premise that house prices will exceed the construction costs. Accordingly, in the medium term, housing stock
can increase if the increase in new housing exceeds the depreciation of the current housing stock. As the
supply curves shifts to the right, it becomes more elastic, as the increased supply restrains the price increases.
Increasing supply will continue until the marginal cost of construction equals the housing price.
Consequently, the price elasticity of supply will become perfectly elastic in the long run. As Hendry (1984)
alludes to, the long run equilibrium could resemble a stable state in which construction firms earn normal

profits, where the amount of new housing is equal to the depreciation of the housing stock.

Figure 0-2 Long Run Equilibrium in the Housing Market
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Source: Hendry 1984

As per figure 0-2, we see that the equilibrium in the medium term is at the intersect between S; and D, ata
price of P; with a housing stock of HS;. In contrast, the equilibrium price in the long run is the intersect
between S, and D;. Following an unexpected increase in demand in the medium term, construction firms

will adjust by increasing supply to stifle the price increases, and a new equilibrium will be formed at the
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intersect between S, and D, at a price of P, with an increased housing stock of HS,. Assuming that there are
no restrictions on the construction of new housing, supply will continue to increase to adjust to demand, until
the marginal revenue of housing constructions equals the housing price i.e at a level in which construction
companies earn zero profits. At this point, the long run equilibrium will be established, in which there would
be no disparity between the demand and supplied stock of housing. Consequently, in the long run, new
construction only takes place in order to replace existing housing which had depreciated (DiPasquale &
Wheaton, 1996).

It is necessary, however, to question the above assumption regarding there being no restrictions on the
availability of new sites to build upon. For, in urban areas, which is the focus of this paper, one could argue
that land scarcity could prove decisive in the long run, as at some stage the supply of housing may reach a
tipping point whereby it would no longer be able to adapt to demand. This is dependent on the geographical
restriction on cities’ ability to build outwards, which clearly varies from city to city. In Oslo’s case, the
above supply model may not be feasible, as the cities’ geographical restriction would suggest that there is
clearly a limited area of available land to build upon. For that reason, the housing supply in the future could
potentially reach its maximum capacity or threshold, and from thereon out, the price development would be
driven by the demand side only.

5. Historical Price Development

In order to gain a greater understanding of the current situation in the three Nordic capital housing, it is
useful to analyse the historical price development that has been witnessed up until today. This will enable the
reader to recognize the housing peaks and troughs in the past and determine the factors that influenced them.
It can prove beneficial for the research question as it will help in understanding how the market’s past
behaviour relates to its future. As this paper also involves a comparison with the other Nordic capitals, Oslo
and Stockholm, the paper will also look at their price development. The price development of each country
as a whole will further be included as a means of benchmarking the price development of each of the capital
cities with their respective national average. Furthermore, it should be noted that housing will be categorised
under two groups of owner-occupied dwellings: one-family houses and flats in Copenhagen. For Oslo and

Stockholm, it will be under owner-occupied houses and flats due to data availability.
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5.1 Denmark and the Copenhagen Housing Market

Through Finance Denmark, historical data was obtained on the nominal price development per m? of housing
in Copenhagen and Denmark. The nominal house prices have been deflated using the CPI for Denmark. The
pricing was calculated quarterly and the data provided was from the first quarter of 1992 until the second

guarter of 2018. The house prices are stated in local currency (DKK).

Figure 0-3 - Danish Housing Price Development

Real Danish Housing Price Development
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It was over a thirteen-year period from 1993 until the price peaks of 2006 in which Copenhagen experienced
a housing boom which would later prove to have disastrous consequences. From the first quarter of 1993
until the second quarter of 2006, the prices of one-family houses and owner-occupied flats in Copenhagen
increased by 462% and 529% respectively. In comparison, at national level, the price increases were 224%

and 354% over the same period.

The pricing growth was particularly excessive over a 3-year period of housing hysteria. Between the period
of 2003Q1 to 2006Q2, Danish housing prices witnessed exceptionally large price increases. The prices of
one-family houses and owner-occupied flats in Copenhagen increased by 95% and 83% over this period, and

at a national level the increases were 65% and 78% respectively.
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This excessive growth did not generally reflect sustainable development and it was not long until these steep
price increases were being reversed at a high speed. From 2006Q3 until 2009QL1, the housing bubble burst as
the prices of one-family houses and owner-occupied flats in Copenhagen declined by 27% and 36%,

compared to a national level of 14% and 30%.

5.2 Sweden & Stockholm

In Figure 0-4, the real housing price development for Sweden and Stockholm is illustrated from 1996Q1 to
2017Q4.

Figure 0-4 - Swedish Housing Price Development
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Sweden experienced similar house price developments to Denmark up until the Financial Crisis in 2008.
Over a ten-year period from 1997Q1 until 2007Q4, the prices of houses and apartments in Stockholm more
than tripled, increasing by 212% and 283% respectively. Perhaps surprisingly, however, was that the growth
of apartment prices on a national level eclipsed this over the same period, accumulating 326% growth. In

comparison, the growth in house prices on a national level was at a lower 153% level.

While Denmark witnessed its housing boom over a 3-year period from 2003 until 2006 in particular, the
pricing growth in Stockholm and Sweden grew at a much more stable level, as can be seen in figure 0-4.
Moreover, while the global financial crisis brought about a sharp house price correction in the Danish
housing market, it was far less severe in the Swedish market. For, by 2010, the Stockholm and national level

prices for both apartment and houses had surpassed their pre-crisis peaks.

In the years that followed, particularly from 2012 until 2016, the housing market continued to show great

promise. The year on year growth was most substantial in December 2015, at which point apartment prices
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in Stockholm & Sweden had risen 20% from the year prior, while house prices in the capital had witnessed a

resounding 22% growth over a year, while the figure was significantly lower at a national level at 12.5%.

This proved to be a critical juncture as prices from there on in started to slow down significantly in the
months and years that followed. By April 2017, the year on year growth had dropped to 6% and 5.5% for
apartments and housing in Stockholm, compared to a national level of 8% in both categories. This slowdown
was amplified when housing price growth turned negative by the following month. From May until
December 2017, apartment and housing prices in Stockholm diminished by 8.5% and 7.25% respectively,
while at a national level the decreases were at a 5,9% and 5,3% level. This slowdown in the Swedish housing
market represented the biggest overall drop in housing prices since the Financial Crisis. After an almost two-
decade long period in which housing prices were on an upward trend, during which the country sailed

through the Financial Crisis largely unscathed, the cracks now appeared to be showing.

5.3 Norway & Oslo
In Figure 0-5, the real housing price development for Norway and Oslo is illustrated from 1996Q1 to
2017Q4.

Figure 0-5 Norwegian Housing Price Development
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Similar to the Swedish market, Norway underwent steady but considerable housing price expansion from
1997Q1 until 2008Q2. During that period, the prices of houses and apartments appreciated by 333% and
309% respectively compared to the national levels of 169% and 198%. Again, akin to the Swedish market,
the housing price dip that followed was mild and short-lived. For prices started to fall after August 2007 and
continued to do so until December 2008. Over that brief period, the prices of apartments and houses in Oslo

dropped by 15.9% and 12.3%, while at a national level the figures were at 13.1% and 9%.
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In the subsequent years, prices re-commenced their ascendance with prices surpassing their peak pre-crisis
levels by mid-2010. Up until 2016, the housing market witnessed year on year pricing growth, with the
exception of the year 2013 whereby minor pricing drops were experienced. From 2009 until the end of 2015,
apartments and houses in Oslo endured a price ascent of 69% and 51%, while at a national level it was lower
at 60% and 45%.

It was mos