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Abstract  

News media is constantly reporting about record high house prices in Sweden and about the 

danger that follows if the house prices are too overvalued. The view that the house prices are 

overvalued is often just based on the fact that prices have increased a lot the last decades. The 

purpose of this paper is to shed some new light upon this issue and examine if there exist 

spatial heterogeneity in the overvaluation of Swedish municipal housing prices. To achieve 

this goal, we apply a definition that have divided the Swedish municipalities into eight 

different groups based on spatial heterogeneity in factors such as population, economic 

activity and localization. A fixed effects regression model that include economic determinants 

is estimated for each of the eight municipal groups. These economic determinants are thought 

to drive house prices. The model described above enables the analysis to predict the house 

price that would be justified given these economic determinants. By comparing market house 

prices with our estimated house prices, we are able to observe if the municipal housing prices 

are overvalued or not. The results show that the municipal housing markets are overvalued but 

not at alarmingly high levels and that there are significant spatial heterogeneity in the 

incidence of overvaluation across Swedish municipalities.   



 

 ii 

 Table of Contents 

1. Introduction .......................................................................... 1 

2. Theory................................................................................... 4 

3. Literature review ................................................................... 7 

3.1  Tobin´s Q ............................................................................................... 7 

3.2 Supply/demand model ........................................................................... 8 

3.3 Imputed rent model .............................................................................. 10 

3.4 Local perspective ................................................................................. 12 

3.5 The Case & Shiller approach ............................................................... 13 

4. What is a housing bubble? ................................................... 14 

5. Data and variables ............................................................... 16 

5.1  Dependent and independent variables ................................................ 16 

5.2 A note on the unit of analysis ............................................................... 18 

6. Model and method ............................................................... 21 

7. Results................................................................................. 23 

7.1 Descriptive statistics ............................................................................ 23 

7.2 Correlation table ................................................................................... 23 

7.3 Metropolitan municipalities ................................................................... 24 

7.4  Large urban municipalities ................................................................... 25 

7.5  High commuting towards large urban municipalities ............................ 26 

7.6  Low commuting towards large urban municipalities ............................. 27 

7.7  Small urban municipalities ................................................................... 28 

7.8  Commuting towards small urban municipalities ................................... 29 

7.9  Rural municipalities .............................................................................. 30 

7.10  Rural municipalities with tourism .......................................................... 31 

7.11  Sweden ................................................................................................ 32 

8. Conclusion ........................................................................... 34 

Reference list .................................................................................. 36 

Appendix ........................................................................................ 40 

Appendix A ....................................................................................................... 40 

Appendix B ....................................................................................................... 45 

Appendix C ....................................................................................................... 46 

Appendix D ....................................................................................................... 47 

  



 

 1 

1. Introduction  

 

Since the Second World War until the mid-1990s the real housing prices in Sweden 

were fairly stable, with exceptions of a few minor cycles. However, over the last 20 

years the real housing prices in Sweden have constantly increased and are today at 

record high levels (Sørensen, 2013). This price increase gives cause for concern whether 

the current price level is justified or not. 

 

Economists argue that the housing price level should be explained by economic 

determinants
1
 such as income growth, interest rates, population growth and costs related 

to housing. If the actual market prices deviate from the price that can be justified by the 

determinants, the deviation could imply that a housing bubble may exist, which could 

lead to or trig a severe negative financial situation in the future. The most relevant 

experience is the real estate crisis in the 1990s in Sweden which led to a decrease in 

GDP with –5.1% between 1991 and 1993 (Englund, 1999) or the global financial crisis 

in 2008-2009, partly triggered by the burst of a few local housing bubbles in the US. 

Because of the recent development with constantly increasing prices in the Swedish 

housing market, it is of outmost importance to detect a potential market anomaly. 

Mainly because an unbalanced housing market may either trigger a recession or could 

make the impact of it much deeper and longer than necessary.   

 

Although the real Swedish housing prices have increased with 150% in general in the 

last 20 years, results from former research have shown that prices are high but not 

abnormally high (Sørensen, 2013). However, this study has been conducted on a 

national level, which may not provide sufficient information of whether there are local 

malfunctions in the Swedish housing market or not. Studies from the housing crisis in 

the US 2006-2007 shows that an actual housing bubble only appeared in a few states 

                                                 
1
 What is referred to as economic determinants throughout our paper, is by many other authors referred to 

as economic fundamentals. Fundamentals are equivalent to our determinants, explained as different 

independent factors that together brings a more or less complete value of an asset, or as in this case house 

prices. These values vary but often include some of: Disposable income, interest rates, property taxes, 

household wealth and sometimes even depreciation, mortgage payments, maintenance and repairs, risk 

premium and capital gains. (Sørensen, 2013, Hott & Monnin, 2008). 
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such as Florida and California, but it was enough to cause a nationwide recession 

(Martin, 2011). Thus, it is of great importance to research whether there are regional 

housing bubbles in Sweden. In order to do so, we have divided the Swedish 

municipalities into eight different groups based on population, economic activity and 

location that can be seen in table 1. The table shows the real house price development in 

each of the chosen municipal groups between 1981 and 2015. 

 

Table 1: The real house price development in Sweden for our eight groups and Sweden 

overall between 1981 and 2015.  

Municipality group/Sweden House price 

1981 

House price 

2015 

Price change in 

% 

Metropolitan Municipalities 436.60 1464.12 235.34% 

Large urban municipalities 359.19 889.71 147.70% 

High commuting towards large urban 

municipalities 

259.80 474.24 82.54% 

Low commuting towards large urban 

municipalities 

253.17 379.43 49.87% 

Small urban municipalities 285.97 562.49 96.70% 

Commuting towards small urban 

municipalities 

242.41 359.37 48.25% 

Rural municipalities 221.26 250.72 13.32% 

Rural municipalities with tourism 274.60 521.88 90.05% 

Sweden 288.65 605.67 109.83% 

Note: All prices are adjusted for inflation, thus the prices in 2015 are real prices based on a 1981 index and not the nominal sales 

prices. All prices are in thousands of Swedish Kronor. Sources: Statistics Sweden, the Swedish Association of Local Authorities and 

Regions and own calculations. 

 

For these eight groups and Sweden overall, we will estimate the impact of a selected 

number of economic determinants on the municipal housing prices between 1981 and 

2011 by implementing the determinants into a fixed effects regression model. The 
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dependent variable is average house price
2
 and the determinants or independent 

variables are average income, population, mortgage rate, number of built houses and 

construction cost. Based on the regression results, we will be able to calculate estimated 

house price values between 2012 and 2015 and compare our estimation with the actual 

market house prices. Exactly how the regression model is constructed and how the 

house prices for 2012-2015 will be estimated is explained later in the paper. By using 

this method, we will be able to evaluate the current state of the municipal house 

markets. The method described above is inspired by a method used by Case & Shiller 

(2003) in their paper “Is there a bubble in the housing market?” 

 

Which leads us to our research question: Are the municipal house prices in Sweden 

overvalued? 

 

This paper has the following outline; the next section will introduce the reader to the 

theory which this paper is based upon. After the theory, former research related to 

housing prices and housing markets will be presented. This is followed by a short 

review of asset bubbles in general and housing bubbles in particular, ending with the 

authors of this paper´s definition of a housing bubble. Next follows a presentation of the 

data and the econometric model is described in full. The results from our econometric 

model is presented in the subsequent section, which is followed by an analysis of the 

results in connection to our theory. The paper ends with a short conclusion of our 

findings. 

 

 

 

 

 

 

 

                                                 
2
 In this paper, house price is referred to as the price of single family houses. This is also the type we use 

in the empirical analysis, apartments excluded. The terms housing price and housing bubble is considered 

as the general term for living in houses or similar. However, in this paper the term housing is referred to 

housing in single family houses only. 
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2. Theory  

In this section, the theory behind what drives house prices will be further explained and 

more specifically the theory that we will use to determine if the municipal house prices 

are overvalued. 

 

There are two different views regarding the behavior of real house prices in the long 

run. The first belief is that real prices should remain constant in the long run 

(DiPasquale & Wheaton, 1992) the other is that real prices should be increasing in the 

long run (Von Thünen, 1826; Alonso, 1964; DiPasquale & Wheaton, 1994).  

 

The first opinion assumes that the long run supply curve is constant and equal to the real 

marginal cost of building a new house. This assumption makes it easy to understand that 

any temporary shock to the market will eventually be adjusted and that the price level 

will return to the initial level. Consider a situation where there is a positive shock in the 

level of income. This will shift the demand curve for housing out, initially leading to 

higher prices in the market. Due to the higher prices, more houses will be built by 

construction companies who can profit on the new situation. As new houses are 

supplied in the market the price level starts to decrease until it is returned to the initial 

level equal to the real marginal cost of building a new house. In the reverse scenario, 

construction companies simply stop building new houses until the market price again 

has reached the initial equilibrium level (DiPasquale & Wheaton, 1992). 

 

The second opinion is that the long run supply curve of housing is positive due to the 

fixed supply of land and possibly the labor productivity development in the housing 

sector. The first reason is rather clear, land is a fixed resource and cannot be built. As 

more and more land continuously is being used, its price will increase and so the price 

for building new houses (Von Thünen, 1826; Alonso, 1964).  The other reason is more 

theoretical and takes its starting point in the labor productivity of the housing sector in 

relation to other sectors. If labor productivity in the housing sector were slower than in 

other sectors, its production costs would increase and thus make it relatively more 

expensive to build. Hence the positive slope (DiPasquale & Wheaton, 1994). Further, 

the positive slope implies that the general price level for housing should increase in the 
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future since the population is growing and need housing to live in, this theory can be 

traced backed to Ricardo (1821).  

In general, the housing market is like any other market and the price level is determined 

by supply of housing in relation to the demand of housing. This relation can also be 

seen by looking at the price levels across Sweden where more densely populated 

regions are experiencing higher price levels than regions which are less populated. 

However, as economists know and have experienced many times, markets do not 

behave according to theory all the times or may deviate from what the simple supply 

and demand equilibrium theory predicts. This may be due to several reasons such as 

temporary shocks, new rules and regulations or simply that people behave differently. 

Any of these events may cause the price level to shift away from the initial equilibrium 

and may cause house prices to differ depending on locational factors such as our 

determinants.  

 

To break down the house price and its determinants we rely on the former research that 

have been conducted and position ourselves among them who believe that the price 

level is determined by fundamental economic factors (Case & Shiller, 2003; Sørensen, 

2013). Examples of these fundamental factors or determinants as we call them are 

income, mortgage rates, taxes, employment and unemployment. Other determinants 

may also be considered such as population or number of new houses being built (Case 

& Shiller, 2003). The theory behind how these factors affect the housing market is 

rather straightforward. If the income increases, people have more money and can afford 

to pay more for a house. If the cost of housing decreases due to lower mortgage rates or 

a lower property tax, then people also have more money in their pocket to spend on 

housing. How the determinants we use are expected to affect the house prices are 

further explained in the section Data and variables.  

 

Given the spatial heterogeneity among the municipalities in Sweden there are location 

specific factors that are important such as localization, economic activity and population 

density. Due to differences in these factors it is given that the housing markets of 

Sweden face very diverse conditions. Theory from economic geography may be fruitful 

to apply upon the municipalities to sort them into groups based on similarities. The next 
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section will explain the theory behind why we have sorted the municipalities into 

different groups. 

 

Agglomeration economies is a cornerstone in geographical economics. Agglomeration 

means that industries, services and people locate together and in reality, this 

phenomenon occurs in or close to cities (Glaeser, Kallal & Scheinkman, 1992). In such 

locations people can benefit from the agglomeration effects that occurs between firms in 

the same industry or between firms of different industries (Marshall, 1920; Jacobs, 

1969) consisting of externalities such as knowledge spillovers, labor market pooling and 

sharing of inputs (Marshall, 1920; Jacobs, 1969). The process is reinforced further by 

the attraction that the agglomeration of economic activity has on people living at other 

locations. The agglomeration or city as we also can label it demands human capital and 

attracts it by higher wages and a stimulating work environment. It also enables the 

formation of new firms by the flow of ideas and information inside the cluster of 

economic activity. The environment is also beneficial for both workers and firms by the 

enhanced job matching that inevitably will occur because of the agglomeration effects 

(Glaeser et al., 1992). What is described above is basically the urbanization process that 

has been present since the industrial revolution. The main contribution of the 

urbanization process to the housing markets is that where these agglomerations of 

people, firms and economic activity is located, housing prices are higher (Mellander, 

2008). This is mainly due to the higher demand and higher income level in the 

agglomeration economy. It is then of interest to examine how these markets behave in 

terms of bubble like conditions and also how municipalities not enjoying the benefits of 

agglomeration may be effected. How we have divided the Swedish municipalities into 

groups and its definitions can be seen in the section 5.2 below. To summarize this 

section, based on theory regarding economic geography, the demand for housing should 

be higher in municipalities located in urban regions. The income is predicted to be 

higher here and together with the demand this will give higher prices in the housing 

market. Due to this fact, it is of interest to investigate how the municipal house prices in 

Sweden are affected by these agglomeration effects and if agglomeration economies are 

more likely to suffer from bubble like conditions. 
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3. Literature review 

This section contains papers related to our field of research. There will be a 

comprehensive summary of a few papers including theory, method and results. 

Supplementary inputs from additional papers are included throughout the literature 

review.    

3.1 Tobin´s Q 

Berg & Berger (2006) investigates if there exists a stable relationship between Tobin's 

Q and housing investments for owner occupied housing in Sweden between 1980 and 

2003. The authors formulate a hypothesis in which they argue that changes in tax and 

housing policies around 1990 should lead to a more market driven demand. Their theory 

relies on James Tobin's Q theory (Tobin, 1969) which claims that the rate of investment 

should be in compliance with the ratio of the marginal value of capital and the marginal 

replacement cost. Regarding housing this means that it is the ratio between the value 

(mean) of existing houses in the market and the cost of building a new house. If the 

ratio is above one, investments should increase since suppliers can make a profit from 

building and selling the house at a higher market price. If the ratio is below one no 

investment in new housing will take place since suppliers will lose money and buyers 

can find better prices in the second-hand housing market. 

To test their theory Berg & Berger (2006) use two different models, one containing new 

building constructions as dependent variable and another with gross investment in 

housing as dependent variable. The authors also split the time period into two, 1980-

1992 and 1993-2003, because of the hypothesis mentioned above. Their results show 

that Tobin's Q only have a statistically significant relationship to the dependent 

variables for the last period. Hence the authors conclude that their hypothesis is correct 

and that housing policy changes around 1990 lead to a more market driven demand and 

supply of housing in Sweden. Due to lack of data for the Tobin´s Q over a sufficiently 

long time period, no such variable is included in our paper. However, Construction cost 

is used as a control variable in our model instead.   
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3.2 Supply/demand model 

In contrast to Berg & Berger´s (2006) paper from both the supply and demand point of 

view, Glaeser, Gyourko & Saiz (2008) focuses more on the supply of housing. The 

authors examine the effect of housing supply elasticity on house prices in US cities 

during three house price cycles, the boom of 1982-1989, it´s bust 1989-1996 and the 

boom of 1996-2006. The hypothesis of Glaeser et al. (2008) is that during a bubble, 

inelastic supply implies a lower amount of construction starts and a causation of 

increasing house prices, which results in more frequent cycles than elastic supply. 

Housing supply is unitary elastic when one percent increase in housing prices increases 

supply with one percent as well. Housing supply is inelastic if supply reacts to less than 

one percent increase in response to a one percent increase in housing prices, and elastic 

if supply increases with more than one percent in response to a one percent increase in 

housing prices. Glaeser et al. (2008) constructs a model to show how housing supply 

and demand elasticities correlates to new housing construction, and highlight 5 

theoretical propositions according to their model. The authors also explain the 

difference between rational and irrational bubbles in their model, where rational bubbles 

are stated to be explained by fundamentals, which is equivalent to our determinants. The 

irrational bubbles are stated as an irrational exuberance by buyers about the future 

prices. The irrational bubble cannot be fully explained by determinants, as there is 

overoptimism on the demand side without the buyers knowing they are overoptimistic. 

Through their construction elasticity model, a table of current house prices and 

construction costs in 78 selected cities are constructed. Apart from the elasticity model, 

they construct a regression model to measure the correlation between the decreasing 

share of buildable land in the US and the house price appreciation. 

The study concludes that cities that experience a more inelastic supply of housing also 

see higher prices and longer periods of price increases. This is in compliance with the 

authors’ theory. However, in the cycle between 1996 and 2006 they also find that more 

elastic cities experienced rather large increases in house prices. This should raise 

warning signs, since oversupply of housing may lead to substantial welfare losses when 

the market adjusts to a more normal situation. The long-run equilibrium of house prices 

is when market price equals production cost. In the case of elastic supply, the market 

should adjust fast towards this level when the market starts a correction. This possibly 

leaves people with mortgages higher than market prices, because they purchased the 
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house during the increase in price. In the worst case scenario the situation described 

above may force people out of their homes, hence the welfare loss. In cities with 

inelastic supply the high prices may be more justified because of the relation between 

supply and demand, leading to a smaller welfare costs in general. This brings the 

authors to the conclusion that in inelastic cities a price level above production cost is 

rational because of the supply and demand relation. Hence there is a rational bubble in 

these cities without an element of speculation which is a phenomenon that the next 

paper investigates. 

  

Goodman & Thibodeau (2008) examine how much of the appreciation in house prices 

that can be explained by economic fundamentals and how much that is driven by 

speculation. They do so for local US housing markets between 2000 and 2005. The 

authors use a theory based upon housing supply price elasticities, in which areas with 

lower supply price elasticities also experience higher price appreciations, an equivalent 

theory to the one of Glaeser et al. (2008). In the beginning of the paper Goodman & 

Thibodeau demonstrate this relationship with a long-run model of housing prices. 

Housing supply price elasticities are then estimated for 133 metropolitan areas and 84 of 

these show significant results. The 84 metropolitan areas with positive and significant 

supply price elasticities are then used to investigate the relation between fundamental 

and speculative price appreciation. In order to do this, the authors use the estimated 

supply price elasticity, percentage increase in owner-occupied units, a 24 % increase in 

construction costs and a demand price elasticity of -0.8. The result of this model is the 

expected increase in housing prices which is compared to the observed increase in 

prices. The difference between the observed and expected increase is what the authors 

use as speculative price appreciation. The results show that 25 of the 84 areas had 

housing markets that suffered from “bubble” conditions, by the authors defined as price 

levels 30 % above the expected price level in 2005. These 25 areas were also 

concentrated regionally to California and the Atlantic coast with the exception of Las 

Vegas, leading to the conclusion that speculative activity is a local phenomenon highly 

dependent upon supply conditions in the local area. 
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3.3  Imputed rent model 

To test whether a supply/demand (S/D) model similar to Glaeser et al. (2008) and 

Goodman & Thibodeau´s (2008) models or an imputed rent model is most appropriate 

for an analysis of housing price valuations, Hott & Monnin (2008) creates a study with 

both of the two different models. 

The objective is to see if the observed values in housing prices in 5 selected countries 

deviates from the authors selected determinants and whether those values will 

cointegrate in the long run. As their determinants from both models appear to deviate 

from the observed values, Hott and Monnin runs several regressions to test for 

cointegration between the estimated price values based on their determinants and the 

observed values. 

The authors’ imputed rent model is driven both by present and expected future imputed 

rents and interest rates. The main difference between the two models is the 

interpretation of how the values will evolve. The rent model is based on a non-arbitrage 

condition, when agents have to decide whether to buy or rent a house, whereas the S/D 

model is based on a market equilibrium condition, where agents are indifferent between 

renting and buying. 

By comparing the results from the two models with the observed values in five selected 

countries between 1960 and 2005, the authors conclude that the observed values had a 

steeper increase than their estimated values in three of the five countries. However, the 

values in the other two countries were significantly lower than the estimated values in 

2005. However, Hott and Monnin puts their focus on whether the observed prices will 

cointegrate with their estimated prices in the long run and runs regressions on their 

cointegration tests. The authors’ results show in general that their estimated prices do 

cointegrate with the observed values in a time horizon of 3 to 4 years. In an examining 

paper about the Swedish housing market, Sørensen (2013) constructs a sensitivity test 

similar to Hott & Monnin´s cointegration tests. Sørensen (2013) have the same 

conclusion that prices will eventually cointegrate but over a much longer period than 4 

years. 

Hott & Monnin´s (2008) article both give possible signs of a housing bubble in 3 

countries in 2005, and does thereafter investigate whether the housing prices will 

eventually stabilize or not. Stiglitz (1990) strengthen Hott & Monnin´s conclusion that 
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the prices should converge, as he argues that asset bubbles need not necessarily burst, 

but might just go back to its long run equilibrium value eventually.   

 

With an imputed rent model similar to Hott & Monnin´s (2008), Sørensen (2013) 

examines the trends and risks in the Swedish housing market on behalf of the Swedish 

Fiscal Policy Council. The main purpose of this report is to conclude if there is a bubble 

in the Swedish housing market and the implications that such a bubble could cause. 

Sørensen (2013) identifies a bubble as a condition when the price cannot be explained 

by what he calls fundamental economic factors such as interest rates, disposable 

incomes, household wealth, property taxes etc. Some of the fundamentals used here are 

similar to the determinants used in our model. Sorensen’s (2013) definition leads to the 

theory that if the actual housing prices deviates from the price that can be explained by 

his fundamental factors, the housing market is overvalued and thus in a bubble. To find 

his fundamental housing price level, Sørensen (2013) constructs a model based on the 

imputed rent of housing i.e. the user cost of owner occupied housing. The model claims 

that his fundamental house price equals the discounted value of the current and future 

imputed rents. 

When Sørensen (2013) estimate his fundamental house price level for Sweden the 

results show that the gap between the observed market price and the author´s estimated 

price level is 18 % in the first quarter of 2012, indicating that there is a situation of 

overvaluation in the Swedish housing market. Sørensen (2013) also estimate a 

somewhat modified version of the model described above, in which he includes income 

and price elasticities of housing demand, inspired by Hott & Monnin´s (2008) S/D 

model. Here Sørensen (2013) find that the level of overvaluation is 12 % in 2012. 

Important to notice is that the values of the income and price elasticities is a rough 

estimate and when Sørensen (2013) constructs the sensitivity test mentioned before, he 

finds that the result deviates quite a lot. 

Sørensen (2013) also mention some events that may help explaining why his model find 

that the market is overvalued. He mentions financial innovation, decreased property 

taxes and the ongoing urbanization as drivers of housing prices that his model cannot 

capture. Sorensen’s (2013) final conclusion is that the Swedish housing market is 

overvalued by approximately 15 % and the price level is expected to converge to the 

fundamental level in the long-run. Thus, the observed price level should therefore either 
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decrease or stabilize in the years to come. The problem with the situation according to 

Sørensen (2013) is in the event of a negative shock that could make the housing market 

react negatively rather fast. In such a situation, the Swedish economy would face the 

risk of a severe recession, even though the Swedish banks are considered to be stable 

and healthy. The risk of such a situation have furthermore possibly increased since 2012 

as the housing market have continued to surge. A situation that raises even more doubts 

of a stabilized conversion, and thus makes it more important to examine the Swedish 

housing market again to get an updated picture of the situation. Additionally, Sørensen 

(2013) examines the Swedish housing market on a national level exclusively, leaving 

possible regional bubbles out. Here our paper will contribute with new information and 

knowledge regarding the municipal housing markets. The local perspective of house 

price and possible housing bubbles have not been applied in Sweden before. Thus, our 

paper is trend breaking as spatial heterogeneities is in the core of our analysis. In the 

next section we will present some of the research that has been conducted regarding 

local house prices and housing bubbles before. 

3.4  Local perspective 

Whereas Glaeser et al. (2008) and Goodman & Thibodeau (2008) examines the housing 

markets in a number of selected cities in the US before the financial crisis in 2007-2009. 

Martin (2011) looks into the housing market development both before, during and after 

the recent crisis. Martin (2011) investigates how the geographical differences in house 

price and mortgage loan increases in the US before the financial crisis led to different 

levels of bursts during the crash. The author argues that there is a “Glocalization”, thus 

an interdependence between local and global markets and that the global markets are 

still affected by local markets. Thus, the author base the research question on the theory 

of a glocalization. Martin (2011) brings up how the globalization of the mortgage loans 

that became subprime mortgages implicated local mortgage lending, as they became 

locally originated but globally distributed. This interdependence is stated in the article 

as one of the major reasons to why local housing and mortgage bubbles affected the 

global economy as much as it did.  

The author finds that there were large differences across the US regarding how house 

prices developed. Some states indeed experienced a bubble but many other states had 

stable housing markets. The financial regulations concerning the housing market were 
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uniform across the US so the reasons for the large differentials could be found in local 

economic conditions and beliefs.  

Martin's (2011) article shows that local housing bubbles are important to detect since 

they may result in large negative effects on the national scale and in the US case even 

globally. Martin (2011) reiterates the importance of a geographical perspective and 

analysis throughout the article and stresses that too little about this subject has been 

made. In the case of Sweden, Wilhelmsson (2008) investigated why there were regional 

differences in house price levels. He finds that the regional differences exists due to 

heterogeneity in income, population density and the cost of capital. He did however not 

analyze whether the price levels in each region were overvalued or not, which we intend 

to do in our paper.  

3.5  The Case & Shiller approach 

With a somewhat different model approach than the previously reviewed papers, Case 

& Shiller (2003) investigates whether there is a housing bubble at a state level in the US 

in 2003 by measuring the volatility in a price-to-income ratio quarterly between 1985 

and 2002 in each state. The authors define a bubble as a situation where the excessive 

public expectation of future prices increase and cause prices to be temporarily upraised.  

They measure the standard deviation in each states home price to disposable income 

ratio during the 71 quarters. The authors proceed their investigation with 8 of the 50 

states showing significantly higher standard deviation and where the volatility cannot be 

fully or close to fully explained by income alone. Thus, the states where there is a 

higher probability that a bubble exist. 

Continuously, the authors run regressions on the 8 deviating states to test how much of 

the price increase can be explained by selected fundamentals such as income per capita, 

change in unemployment and change in population. The authors also make a prediction 

on how the housing prices should have developed the last 3 years based on their 

regressions and compares their prediction with the observed values. In 7 out of 8 states 

the predicted values were lower than the observed values, indicating a possible 

overvaluation in these states. Overvaluation is defined as when the actual value of 

housing prices is significantly higher than predicted housing price values.  
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By doing a similar investigation as the above stated based on spatial heterogeneity 

among the municipalities in Sweden, it would be possible to find the areas where 

housing prices deviates the most from the economic determinants used in our model. In 

the case of Sweden, a national bubble may not be present (Sørensen, 2013). However, 

by applying Case & Shiller`s (2003) model and by analyzing local house prices just as 

Martin (2011) iterates, the result might be different from Sorensen’s (2013) findings. 

Further, because of the spatial heterogeneities among the Swedish municipalities, a 

local analysis approach should be able to give a better picture of the current state of the 

Swedish house prices.     

4. What is a housing bubble? 

This section is included in order to provide the reader with a better understanding of the 

term bubble and what it means. Additionally, the definitions of asset price and housing 

bubbles gives further strength to the method used in this paper.  

There will first be a brief introduction into the subject of asset price bubbles in general, 

followed by definitions of what a housing bubble is. The section will end with the 

authors own definition of a housing bubble. 

 

An asset bubble is not a new phenomenon. For centuries and perhaps even as long as 

the mankind has been present, events when the price of a certain asset becomes too high 

in terms of speculations have appeared. One of the earlier famous examples is the tulip 

mania in the Netherlands during the 17th century, where prices of tulip bulbs increased 

rapidly to soaring levels just to burst and fall back down in the coming years (Mackay, 

1852). Both exclusive and common bulbs became subject of speculation of prices. 

However, there is no evidence of an economic distress as a result of this tulip mania 

(Garber, 1990).  

There are different views of the definition of a bubble, Stiglitz (1990) defines an asset 

bubble as follows:  

‘‘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 high price—then a bubble exists”. Garber (1990) argues that: 

“The definition of bubble most often used in economic research is that part of asset 

price movement that is unexplainable based on what we call fundamentals.” 
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A housing bubble is a far more recent kind of an asset bubble and the term housing 

bubble was not even commonly used until the very beginning of the 21st century (Case 

& Shiller, 2003). Whereas there is no clear general definition of a housing bubble, there 

is still some similarities among most scholars. Sørensen (2013) argues that: 

“A long-run housing market equilibrium is reached when house prices as well as the 

housing stock have adjusted to the level where the prices of existing homes equal the 

marginal cost of supplying similar new homes and expected capital gains equal actual 

capital gains”. Sørensen further defines a housing bubble as: 

 “A situation where house prices deviate significantly from the short-run equilibrium 

level implied by the current values of the relevant economic fundamentals and where 

this deviation cannot be said to reflect the normal disequilibrium dynamics of the 

market”. Likewise, Hott & Monnin (2008) argues that: 

“We can only decide if there is in fact a bubble or not, once we know the deviation of 

the actual house prices from their fundamental value”.  

Hott & Monnin´s definition explains exactly the aim of this paper in a single sentence.  

 

Speculations, however not stated in any of the above definitions is central here as well, 

as unexpectedly increasing expectations or simply irrational expectations becomes 

speculations. Irrational expectations are viewed as a temporary increase in optimism 

about future prices (Glaeser et al. 2008). Thus, speculations cannot be explained by 

fundamentals and are hence one of the possible explanations of the gap between 

fundamental values and the actual observed values. 

In conclusion, most definitions are similar to each other however with different words.  

We define a bubble as a state when the estimated house price based on economic 

determinants deviates significantly from the observed house price in the market. By 

“deviates significantly” we mean that the difference in the price is at a too high level to 

be explained by short-run market anomalies. We can however not define a bubble at any 

specific level of house price deviation, but will instead compare the results and discuss 

them in terms of more or less bubble like conditions. 
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5. Data and variables 

This section describes the data and variables used to estimate regional differences in 

predicted house price bubbles in Sweden. The data is retrieved from Statistics Sweden 

(SCB) and contain data on key variables at the municipality level.  

5.1 Dependent and independent variables 

The dependent variable in the model we use is the average price of houses (single 

family houses) sold in each separate municipality. The data is downloaded from 

Statistics Sweden (2017) for the period 1981-2015 and all monetary values along with 

the interest rate is adjusted for inflation to obtain real values. Moreover, all the values 

we use in our model are transformed to account for heteroscedasticity by either using 

the log or cubic transformation. The authors have also conducted a Breusch-Pagan test, 

with the outcome that the null hypothesis of homoscedasticity could not be rejected. 

 

As independent variables we use average income, population, mortgage rate, number of 

built houses and construction cost. Table 2 summarizes all explanatory variables and 

includes predictions for each independent variable. 

Average income refers to the average wage income for each municipality. The data 

collected from Statistics Sweden (2017) does however just cover the period 1991-2015. 

To retrieve credible values for the period 1981-1990, we have adjusted the average 

income backwards in time from 1991. This was done using the real average income 

change for industrial workers over the years 1981-1990, which we retrieved from 

Statistics Sweden (2017). It is although not optimal to have a dataset collected from two 

different sources of data, of which we are aware. However, in order to conduct our 

analysis in a correct way, values for 1981-1990 was needed. A thorough background 

check has also been done by the authors, to make sure that our values comply with the 

overall real average income development for the period. All values are adjusted for 

inflation.  

 

Population is defined as the population per square kilometer of land in each 

municipality. Both the data on total population and the data of area in each municipality 

is downloaded from Statistics Sweden (2017) for the period of 1981-2015. However, as 
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we assume that area does not change over time, the municipal area in 2010 was used to 

perform the calculations.  

 

As for the mortgage rate variable, the 3-month (or similar) housing loan rate is used, 

collected from Swedbank Hypotek (2017). However, as the data was only available 

from 1985, we have used a loan rate adjusted from the 5 following years, for the years 

1981-1984. As the housing loan rate is assumable homogenous over Sweden, we have 

used the same loan rate for each municipality and year. 

 

Number of built houses includes all new apartments in new houses (färdigställda 

lägenheter i nybyggda småhus) built each year in each municipality. The data is 

collected from Statistics Sweden (2017) for the period 1981-2015, and transformed 

using the cubic transformation.  

 

The Construction cost variable is also collected from Statistics Sweden (2017) for the 

period 1981-2015. It is defined as the index for construction prices nationwide, which 

gives the prices for each year in each municipality.  

 

Table 2. Explanatory variables, definitions and predictions. 

Variables  Description/motivation 

House prices The natural logarithm of the average municipal sales price of single family houses, 

adjusted for inflation (regressand).  

Average income The natural logarithm of the average municipal professional income, adjusted for 

inflation (+). 

Population  The natural logarithm of the municipal population per square kilometer of land (+). 

Mortgage rate The natural logarithm of Swedbank´s national 3-month mortgage rate, adjusted for 

inflation (-). 

Number of built 

houses 

The number of new built houses in each municipality, raised to the power of one 

divided by four (+/-).  

Construction Cost The natural logarithm of the average national cost of building single family houses (+). 

Sources: Data on mortgage rates are collected from Swedbank Hypotek (2017). All other data are collected from Statistics Sweden 

(2017). 
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5.2 A note on the unit of analysis 

Today, there are 290 municipalities in Sweden. However, since our data reaches over 35 

years, the number of municipalities have changed during the years as new 

municipalities has been formed. Therefore, the municipalities not present the full period 

has been omitted in our model, leaving us with data of 279 municipalities. Further, as 

mentioned in the theory section, municipal characteristics such as economic activity, 

location and population may affect the level of house prices. Therefore, we use the 

Swedish Association of Local Authorities and Regions classification of the Swedish 

municipalities, giving us eight different groups as well as Sweden overall. In table 3, 

metropolitan municipalities represent the three major urban municipalities, Stockholm, 

Göteborg and Malmö and the municipalities with close connection to these major urban 

municipalities, both from an economic and locational point of view. However, the 

Swedish Association of Local Authorities and Regions originally classify the 

metropolitan municipalities as two groups, metropolitan municipalities and 

municipalities with high commuting rate to those three metropolitan municipalities. We 

have although connected the two groups as they both follow a similar development and 

pattern. Metropolitan municipalities alone would also give too few observations, giving 

us inadequate results. Table 3 includes all the municipal groups and the definition for 

each group. The number of municipalities in each group is stated in Table 3 as well, and 

all municipalities included in each municipality group is presented in table D1 in 

Appendix D. Figure 1 below shows where the municipal groups are located 

geographically in Sweden. 
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Table 3. Municipal groups, definitions and number of municipalities in each group. 

Municipal groups and 

Sweden overall 

Description/motivation Number of 

municipalities 

Metropolitan 

municipalities 

The three major municipalities and municipalities with 

at least 40% commuting towards the three 

metropolitans. 

43 

Large urban municipalities Municipalities with between 40 000 and 200 000 

inhabitants. 

21 

High commuting towards 

large urban municipalities 

Municipalities with a rate of at least 40% commuting 

towards the large urban municipalities. 

46 

Low commuting towards 

large urban municipalities 

Municipalities with a rate of less than 40% commuting 

towards the large urban municipalities. 

35 

Small urban municipalities Municipalities with between 15 000 and 40 000 

inhabitants. 

29 

Commuting towards small 

urban municipalities 

Municipalities with a commuting interconnection of at 

least 30%. 

51 

Rural municipalities Municipalities with less than 15 000 inhabitants. 39 

Rural municipalities with 

tourism 

Municipalities with less than 15 000 inhabitants and 

highly dependent upon tourism for their economic 

prosperity. 

15 

Sweden All the municipalities used in our model. 279 

Source: The Swedish Association of Local Authorities and Regions. 
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Note: Map retrieved from Statistics Sweden, coloring made by the authors. 

Figure 1. Map showing the different municipal groups. 
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6. Model and method 

In this section, our empirical model is presented. First, there will be an in depth 

explanation of the method.  

We will run a fixed effects regression on our model for the period of 1981-2011. The 

fact that we estimate our model over as long as 31 years means that several different 

business cycles are included in the time period. This gives strength to our model and is a 

unique method, never applied in Sweden before. Further, to test the strength of our 

model we conducted a robustness test by omitting the years 2008-2011, which can be 

seen in Table B1 in Appendix B. The calculated estimations of the house prices in the 

robustness test were nearly identical to our main results. This validates the strength of 

our model, since omitting the years containing the financial crisis of 2008-2009 did not 

even have an impact of our results. A thorough explanation of how we calculate 

estimated house prices will be presented later in this section. The model is a two-way 

fixed effects model, containing dummy variables to control for temporal effects and 

municipality-specific unobserved effects (Gujarati & Porter, 2009). Based on the 

regression results, we will do our own prediction of the house price development 

between 2012 and 2015. To be able to conduct the econometric analysis, we have 

constructed a panel dataset including the variables described above.  

 

The model we use is inspired by Case & Shiller´s (2003) three-step process, where the 

authors first chose a set of states based on the volatility of home prices. In the second 

step, Case & Shiller (2003) run regressions on the chosen cities based on their 

fundamentals (our equivalent determinants) and in the last step they make their own 

calculation to estimate the most recent year´s house price development. As we have 

already chosen to use the eight groups of municipalities mentioned above, the first step 

will not be included in our analysis. Thus, we use a two-step process. The fixed effects 

model in this paper can be written as follows: 

 

                                                     (1) 

 

 

Where α is the constant, the β: as are the estimated coefficient value for each variable,   

controls for the temporal effect, ζ controls for the municipality-specific unobserved 
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effect. Moreover, ε is the error term and t denote the year of observation and i represents 

each municipality. Further, P is house price, X1 is average income, X2 is population, 

X3 is mortgage rate, X4 is number of built houses and X5 is construction cost. 

All variables but number of built houses are transformed into its natural logarithm in 

our model, which mainly gives a log-log model. This means 1 % change in the 

independent variable gives a beta % change in the dependent variable. As most of the 

variables are logged we have avoided any eventual presence of heteroscedasticity.   

 

We will run a regression on the fixed effects model for each municipality group and 

Sweden for the years 1981 to 2011. The beta coefficients from each variable and each 

group will then be used as the base for the second step, which involves calculating how 

the house price development should have been from 2012-2015 according to our 

historical economic determinants. The equation to get what we refer to as our estimated 

house prices is as follows:  

 

                                                 (2) 

 

Where i represents each municipal group, t denote the year for which we calculate the 

price,   and the   coefficients are the ones estimated in the regressions for each group 

according to the fixed effects model and the X values are the real values from our 

determinants for the period of 2012-2015. With other words, our calculation of the 

estimated house price (P) for the most recent years is a prediction calculated upon 

historical coefficients and current determinants. The deviation between our estimated 

housing price for each municipality group and the market housing price between 2012 

and 2015 shows the current overvaluation. 

 

The Gross Regional Product is arguably a useful independent variable. However, due to 

lack of data and somewhat multicollinearity with average income, the GRP is not 

included in the model.  

Additionally, the purpose was at first to run regressions and analyze a single set of 

selected municipalities to determine each municipality's state of overvaluation. 

However, due to lack of observations and statistical significance, only the groups of 

municipalities are used in the analysis. 
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7. Results 

Multiple tables of the results and the econometric factors behind the model will be 

presented in this section. There will be a comprehensive analysis of the results from 

each of the municipality groups thereafter. 

7.1 Descriptive statistics 

Table 4 shows the descriptive statistics of the full sample of all variables used in the 

model. It includes the number of observations, mean value, standard deviation, 

minimum value and maximum value of each variable. 

 

Table 4. Descriptive statistics of variables used in the analysis.  

Variable Observations Mean 

 
SD Min Max 

House Prices 

Average Income 
Population 

Mortgage rate 

Number of built houses 
Construction Cost 

8 649 

8 649 
8 649 

31 

8 649 
31 

311.167 

135.976 
123.864 

0.045 

46.196 
381.069 

233.154 

24.312 
410.273 

0.025 

74.621 
91.551 

78.207 

93.760 
0.241 

0.006 

0 
267.292 

2381.802 

321.249 
4596.001 

0.132 

935 
546.358 

Note: SD is equal to Standard Deviation. 

7.2 Correlation table 

Table 5 represents the pairwise correlations between the variables. It also shows 

whether the correlations are significant or not.  

House prices are highly and positively correlated to average income and population, 

which shows that those two determinants are by far the most important variables. 

Noting that the other three variables are relatively correlated with house prices indicates 

that all variables are important to include in the model, especially as all correlations are 

statistically significant. Mortgage rate is the only variable negatively correlated with 

house prices, which also corresponds to our theory.  

The correlation between average income and construction cost is high and significant, 

construction cost is also highly correlated with mortgage rate. The models are estimated 

including and excluding the correlated variables to see if it has any effect on the key 

results. The results of these, and other robustness analyses are not presented in this 

thesis but can be attained on request. To make sure that the model does not have any 

serious problems with multicollinearity we also conduct a VIF-test and the results show 

that average income and construction cost do have the highest VIF-values of 3.99 and 
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3.96 respectively. Although highly correlated, the VIF-test indicates that none of the 

two variables are particularly multicollinear.  

 

Table 5. Pairwise correlations of variables used in the analysis. 

Correlation Matrix House 
prices 

Average 
Income 

Population Mortgage 
rate 

Number of built 
houses 

Construction 
Cost 

House Prices 
Average Income 

Population 

Mortgage rate 
Number of built houses 

Construction Cost 

1.0000 
0.7080* 

0.7145* 

-0.3083* 
0.4997* 

0.3721* 

 
1.0000 

0.4079* 

-0.4234* 
0.0409* 

0.7619* 

 
 

1.0000 

0.0003 
0.4381* 

-0.0022 

 
 

 

1.0000 
-0.0586* 

-0.5769* 

 
 

 

 
1.0000 

-0.1515* 

 
 

 

 
 

1.0000 

Note: * is equal to statistical significance at .01 level (2-tailed). 

7.3  Metropolitan municipalities 

Table 6 covers the market house price development, the estimated house price 

development and the level of overvaluation between the market and estimated house 

price in metropolitan municipalities. The estimated house price level is considered to be 

the equilibrium house price level. Table 7 includes the fixed effects regression results. 

Throughout the presentation of the results, this structure will be maintained. 

 

Based on the coefficients in table 7 we have calculated the estimated house prices in 

table 6 between 2012 and 2015. When comparing the estimated house prices to the 

market house prices it is obvious that the market prices are higher than those justified by 

our determinants. In 2012 the market price is 5.54% higher than the estimated house 

price indicating a mild overvaluation. During the period, we observe that the market 

prices continue to be higher than our estimated prices and the overvaluation increases 

moderately from 5.54% in 2012 to 7.33% in 2015. In total the market prices have 

increased with 27.84% during the period, while our estimated prices see an increase of 

25.70%. This indicates that the market developed in line with what the determinants can 

justify and that the overvaluation mainly took place before 2012.  

Overall, the results show that the market is overvalued but to speak in terms of a bubble 

is an exaggeration. Further, the fact that both the market and estimated house prices are 

constantly increasing gives support for the theory that house prices should increase in 

the long run (Von Thünen, 1826; Alonso, 1964; DiPasquale & Wheaton, 1994). For a 

graphical illustration of the results see Figure A1 in Appendix A. 
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Table 6. Market house prices, estimated house prices and the level of overvaluation in 

metropolitan municipalities. 

 

Metropolitan municipalities 2012 2013 2014 2015 

Market house price 1145.28 1228.01 

 

1324.43 

 

1464.12 

Estimated house price 1085.16 

 

1115.05 

 

1248.39 1364.08 

Overvaluation 5.54% 10.13% 6.09% 7.33% 

Source: Statistics Sweden and authors own calculations. 

 

Table 7.  Fixed effects regression results for metropolitan municipalities. 

 

Metro- 

politan 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

0.681*** 

(0.075) 

0.387*** 

(0.053) 

-0.055*** 

(0.006) 

0.020*** 

(0.005) 

1.102*** 

(0.041) 

-6.036*** 

(0.237) 

1 333 

 

0.602 

 

3109.02 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.4 Large urban municipalities 

In the large urban municipalities, both the market and estimated house prices are 

significantly lower than the house prices in the metropolitan municipalities. This is also 

in line with our theory, that the house prices should be higher in municipalities where 

the agglomeration effects are stronger, and vice versa (Glaeser et al., 1992; Mellander, 

2008). The market and estimated house price here is more or less perfectly equal during 

the period we measure, indicating that the house market is stable. The market prices 

have increased with 23.55% whereas our estimated prices increased with 26.44%, again 

supporting the view that prices should be increasing in the long run. For a graphical 

illustration of the results see Figure A2 in Appendix A. 
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Table 8. Market house prices, estimated house prices and the level of overvaluation in 

large urban municipalities. 

 

Large urban municipalities 2012 2013 2014 2015 

Market house price 720.12 753.82 

 

802.96 

 

889.71 

Estimated house price 708.97 

 

740.85 

 

795.53 896.41 

Overvaluation 1.57% 1.75% 0.93% -0.75% 

Source: Statistics Sweden and authors own calculations. 

 

Table 9.  Fixed effects regression results for large urban municipalities. 

 

Large 

urban 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

1.682*** 

(0.137) 

1.267*** 

(0.086) 

-0.080*** 

(0.007) 

0.086*** 

(0.006) 

0.169** 

(0.066) 

-9.396*** 

(0.414) 

651 

 

0.324 

 

1528.43 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.5 High commuting towards large urban municipalities 

In the municipalities close to the large urban municipalities, the house prices are first of 

all significantly lower, and secondly much more overvalued. The 11.45% gap between 

our estimated house price and the market house price should possibly raise more 

warning signs than in the metropolitan municipalities. However, as the development of 

the overvaluation in these municipalities is moderate over the four years of estimation, 

the market seems to have stabilized at this level of overvaluation. The overall price 

increase in the market is 17.25% during the period and our estimated prices increase 

with 15.88%. The pattern is similar to that of the metropolitan municipalities with an 

overvaluation present that mainly have developed before our period of measurement. 

For a graphical illustration of the results see Figure A3 in Appendix A. 
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Table 10. Market house prices, estimated house prices and the level of overvaluation in 

high commuting towards large urban municipalities. 

 

High commuting towards 

large urban municipalities 

2012 2013 2014 2015 

Market house price 404.46 418.06 

 

442.46 

 

474.24 

Estimated house price 367.19 

 

372.95 

 

395.16 425.50 

Overvaluation 10.15% 12.09% 11.97% 11.45% 

Source: Statistics Sweden and authors own calculations. 

 

Table 11.  Fixed effects regression results for high commuting towards large urban 

municipalities. 

 

High 

comm. 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

0.690*** 

(0.090) 

1.648*** 

(0.067) 

-0.106*** 

(0.006) 

0.073*** 

(0.005) 

0.431*** 

(0.048) 

-6.563*** 

(0.304) 

1 426 

 

0.377 

 

1163.96 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.6 Low commuting towards large urban municipalities 

The low commuting municipalities towards large urban municipalities show the highest 

overvaluation so far with 12.56% in 2012. Further, the overvaluation increases during 

our period of measurement and is at 15.38% in 2015. Overall the market prices increase 

with 19.35% and our estimated prices increase with 16.45%. The results indicate that 

this group of municipalities and their housing markets suffer from bubble like 

conditions and that the trend is moving in the wrong direction. Further, results from the 

robustness test we conducted, in which we omitted the years 2008-2011 when running 

the regression, show that without these years the results should be approximately the 

same. Thus, validating our results (see Table B1 in Appendix B). This indicates that the 

market prices have increased too much and that the price increase cannot be justified by 

the development in our economic determinants. One possible explanation is that these 

municipalities are becoming more attractive to live in. A recent study, ranking all 

Swedish municipalities after how good they are to live in, show that the municipalities 

in this group has become more attractive by roughly 2 places per municipality in 



 

 28 

general over the period 2014-2017 (Fokus, 2017). This means that these municipalities 

have improved their position recently, possibly explaining some of the house price 

development seen below. For a graphical illustration of the results see Figure A4 in 

Appendix A. 

 

Table 12. Market house prices, estimated house prices and the level of overvaluation in 

low commuting towards large urban municipalities. 

 

Low commuting towards 

large urban municipalities 

2012 2013 2014 2015 

Market house price 317.90 321.96 

 

346.62 

 

379.43 

Estimated house price 282.42 

 

287.17 

 

307.89 328.86 

Overvaluation 12.56% 12.12% 12.58% 15.38% 

Source: Statistics Sweden and authors own calculations. 

 

Table 13.  Fixed effects regression results for low commuting towards large urban 

municipalities. 

 

Low 

comm. 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

0.790*** 

(0.104) 

1.759*** 

(0.086) 

-0.089*** 

(0.007) 

0.067*** 

(0.006) 

0.372*** 

(0.055) 

-5.819*** 

(0.395) 

1 085 

 

0.486 

 

460.30 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.7 Small urban municipalities 

In compliance with our theory about agglomeration economies, the market house prices 

in small urban municipalities are slightly higher than the municipalities highly 

dependent on commuting towards large urban municipalities. As the house prices here 

are lower than in the larger municipalities as well, this strengthens the accuracy of the 

theory regarding agglomeration economies and its effects (Glaeser et al., 1992; 

Mellander, 2008).  

In comparison to our estimated house price, the market house price in the small urban 

municipalities are overvalued with around 5% throughout our years of measurement. 

The market house price increases with 18.88% whereas the estimated house prices 
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increases with 17.37%, thus a minor increase in the overvaluation over the four years. 

For a graphical illustration of the results see Figure A5 in Appendix A. 

 

Table 14. Market house prices, estimated house prices and the level of overvaluation in 

small urban municipalities. 

 

Small urban municipalities 2012 2013 2014 2015 

Market house price 473.17 493.49 

 

518.94 

 

562.49 

Estimated house price 451.07 

 

460.73 

 

493.95 529.43 

Overvaluation 4.90% 7.11% 5.06% 6.24% 

Source: Statistics Sweden and authors own calculations. 

 

Table 15.  Fixed effects regression results for small urban municipalities. 

 

Small 

urban 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 
Std. err 

1.840*** 
(0.106) 

1.185*** 
(0.066) 

-0.069*** 
(0.007) 

0.115*** 
(0.006) 

-0.036 
(0.055) 

-7.627*** 
(0.319) 

899 
 

0.150 
 

1053.57 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.8 Commuting towards small urban municipalities 

The prices in the commuting municipalities towards small urban municipalities are 

much lower than in the small urban municipalities, which is in line with our theory 

about agglomeration effects (Glaeser et al., 1992; Mellander, 2008). The market prices 

are also higher than our estimated house prices, which gives an overvaluation of around 

8-9% here. Although there is a higher overvaluation in the municipalities that are 

dependent on commuting towards small urban municipalities than in the small urban 

municipalities, we cannot speak about any housing price bubble here. Further, as the 

overvaluation rather decreases than increases during the period of estimation, the trend 

in the house price development is moving in the right direction. The market house 

prices increases with 17.55% during the period, and our estimated house prices 

increases with 18.10%. For a graphical illustration of the results see Figure A6 in 

Appendix A. 
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Table 16. Market house prices, estimated house prices and the level of overvaluation in 

commuting towards small urban municipalities. 

 

Commuting towards small 

urban municipalities 

2012 2013 2014 2015 

Market house price 305.70 314.31 

 

334.71 

 

359.37 

Estimated house price 280.70 

 

287.31 

 

306.09 331.52 

Overvaluation 8.91% 9.40% 9.35% 8.40% 

Source: Statistics Sweden and authors own calculations. 

 

Table 17.  Fixed effects regression results for commuting towards small urban 

municipalities. 

 

Comm. 

to small 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

0.993*** 

(0.087) 

1.760*** 

(0.071) 

-0.106*** 

(0.006) 

0.055*** 

(0.005) 

0.285*** 

(0.048) 

-7.139*** 

(0.342) 

1 581 

 

0.5106 

 

681.90 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.9 Rural municipalities 

In compliance with our theory regarding agglomeration economies and its effects 

(Glaeser et al., 1992; Mellander 2008), the market prices in the rural municipalities are 

lower than in all other groups. In 2012, the house prices are overvalued with 16.80%. 

This is the highest level of overvaluation among our groups of municipalities and the 

trend is that the level of overvaluation is increasing. In 2015 we have a level of 

overvaluation of 22.05% which indicates that this group suffers from bubble like 

conditions. The fact that this situation appears in this group is rather surprising. This is 

the group of municipalities with the lowest amount of population per square kilometer, 

the lowest level of average income and their location is peripheral with respect to urban 

areas and their economic activity. The magnitude of agglomeration economies does not 

reach these municipalities and land is available to build upon without limits. With the 

facts mentioned above the overvaluation found in these municipalities does not comply 

with our theory. However, despite the indicated overvaluation we do not see any risk 

that this will influence the overall housing market or the Swedish economy in a negative 



 

 31 

way. Mainly because the house price level in this group is so low and a market anomaly 

in this group will only affect a small share of the population. The study previously 

mentioned, ranking all Swedish municipalities after how good they are to live in, show 

that the rural municipalities has become more attractive by 14 places per municipality in 

general over the period 2014-2017 (Fokus, 2017). This is a major improvement, 

possibly explaining the recent house price development. In total the market house prices 

increases with 16.32 % from 2012-2015, whereas our estimated prices increases with 

11.31% during the period. For a graphical illustration of the results see Figure A7 in 

Appendix A. 

 

Table 18. Market house prices, estimated house prices and the level of overvaluation in 

rural municipalities. 

 

Rural municipalities 2012 2013 2014 2015 

Market house price 215.55 217.31 

 

227.28 

 

250.72 

Estimated house price 184.55 

 

184.40 

 

192.04 205.43 

Overvaluation 16.80% 17.85% 18.35% 22.05% 

Source: Statistics Sweden and authors own calculations. 

 

Table 19.  Fixed effects regression results for rural municipalities. 

 

Rural Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 

Std. err 

0.722*** 

(0.118) 

2.060*** 

(0.082) 

-0.085*** 

(0.007) 

0.057*** 

(0.007) 

0.350*** 

(0.055) 

-3.916*** 

(0.423) 

1 209 

 

0.384 

 

251.84 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.10 Rural municipalities with tourism 

In the rural municipalities highly dependent on tourism, the market house prices are 

nearly as high as in small urban areas. This is also in compliance to our theory of 

agglomeration economies and its effects, as tourism through its economic contribution 

should bring up housing prices (Nilsson, 2013). In these municipalities, the market 

house prices are overvalued with 13.87% in 2012 compared to our estimated house 
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prices, which is pretty high. But during the period of estimation the prices converge 

towards the equilibrium level and the level of overvaluation is only 7.51% in 2015.  

According to the robustness test previously mentioned, the results confirm the picture of 

the housing prices that can be seen above. Although the overvaluation in 2012 is rather 

high, we see no alarming signs of a bubble as the market house prices are currently 

converging towards the price justified by the determinants. During the period market 

house prices increases with 13.06%, whereas our estimated prices increases with 

19.75%. For a graphical illustration of the results see Figure A8 in Appendix A. 

 

Table 20. Market house prices, estimated house prices and the level of overvaluation in 

rural municipalities with tourism. 

 

Rural municipalities with 

tourism 

2012 2013 2014 2015 

Market house price 461.58 481.14 

 

501.31 

 

521.88 

Estimated house price 405.35 

 

429.05 

 

452.10 485.41 

Overvaluation 13.87% 12.14% 10.88% 7.51% 

Source: Statistics Sweden and authors own calculations. 

 

Table 21.  Fixed effects regression results for rural municipalities with tourism. 

 

Rural 

tourism 

Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 
Std. err 

1.831*** 
(0.186) 

2.436*** 
(0.140) 

-0.124*** 
(0.014) 

0.074*** 
(0.011) 

0.111 
(0.104) 

-8.483*** 
(0.503) 

465 
 

0.733 
 

278.66 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 

7.11 Sweden  

When we ran the regression on all municipalities in Sweden and calculated the 

estimated house prices between 2012 and 2015, we found a disturbingly high 

overvaluation for the period. In 2012 the market price is 25% higher than our estimated 

house price and the development in the following years is that the gap is increasing with 

an overvaluation of 28.61% in 2015. This can be compared to what Sørensen (2013) 

found in his investigation, namely an overvaluation around 12-18%. With Sørensen´s 
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(2013) results in mind it seems like if the housing market has continued its path in the 

wrong direction. Although, it is worth mentioning that we have used a different method 

in our calculations of the estimated house prices.  

The result from our robustness test showed an overvaluation of 23-25% when 2008-

2011 were omitted. Again showing that the robustness test results confirm the picture of 

our main results. 

Another thing worth mentioning is the fact that the magnitude of the overvaluation is so 

large when we investigate all municipalities in Sweden. None of the eight groups 

experience an overvaluation at this level and thereby the local perspective looks better 

than the overall picture of Sweden. In contrast to what we expected from the beginning.  

One possible reason to the differences between each municipality group and Sweden 

overall is that, even though we use the same model and the same variables in both 

regressions, the accumulated result from Sweden overall will deviate from the results 

from each single municipality group due to the econometric technique we use. For a 

graphical illustration of the results see Figure A9 in Appendix A. 

 

Table 22. Market house prices, estimated house prices and the level of overvaluation in 

Sweden. 

 

Sweden 2012 2013 2014 2015 

Market house price 497.29 520.31 

 

554.84 

 

605.67 

Estimated house price 398.00 

 

407.01 

 

435.62 470.91 

Overvaluation 24.95% 27.84% 27.37% 28.61% 

Source: Statistics Sweden and authors own calculations 

 

Table 23.  Fixed effects regression results for Sweden. 

 

Sweden Avrg. 

Inc 

Pop. 

dens 

Mrtg. 

rate 

New 

houses 

Constr. 

cost 

Constant No. 

of obs 

R-

square 

F- 

value 

Coeff. 
Std. err 

0.839*** 
(0.039) 

1.790*** 
(0.207) 

-0.092*** 
(0.003) 

0.068*** 
(0.002) 

0.412*** 
(0.021) 

-7.336*** 
(0.112) 

8 649 
 

0.699 
 

6071.82 

Note: Standard errors are given in parentheses. ***p<0.01, **p<0.05 and *p<0.1. Dependent variable: The natural logarithm of 

the average municipal sales price of single family houses, adjusted for inflation. 
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Summarizing, the results we have found are ambiguous regarding the state of the 

Swedish housing prices. On one hand, we analyze the results from our groups of 

municipalities that are based on similarities such as population, economic activity and 

localization. These results show that in most groups the housing prices are overvalued 

but at moderate levels, except for the rural municipalities and low commuting towards 

large urban municipalities. On the other hand we have the result for Sweden overall 

which indicates that the prices are alarmingly high. Hence, the picture of the housing 

market according to our results is two sided. However, as we have mentioned in the 

introduction and theory it is more accurate to rely on the results from the local markets 

that share the same attributes. Therefore we choose to rely more on the group based 

results in our conclusion that will follow this section.  

8. Conclusion  

The purpose of this paper is to examine how spatial heterogeneity among the Swedish 

municipalities affect the housing prices and the level of overvaluation. In order to do so 

we have divided the Swedish municipalities into eight different groups based upon 

population, economic activity and localization (these are displayed in table D1 in 

Appendix D). By dividing the municipalities into 8 different groups, this paper 

differentiates itself from previous studies within the same field in Sweden. Thus, this 

paper contributes with new knowledge regarding the state of the Swedish housing 

market. To be able to examine whether the municipal housing prices are overvalued or 

not, we have used a fixed effects regression model, including economic determinants 

that, according to theory, affects the house price development (Case & Shiller, 2003; 

Sørensen, 2013). This approach which never have been used in Sweden before, enables 

us to calculate estimated house prices based on our economic determinants that we use 

to compare with actual market prices. This method allows us to evaluate if there are 

local bubbles in the municipal housing markets. 

Interestingly, the findings of this paper show that there are substantial differences in 

housing prices across the municipal groups and likewise differences regarding the gap 

between market house prices and our estimated house prices. These results add to the 

current stock of literature, which tends to ignore spatial heterogeneity in the incidence 
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of housing price bubbles. The results show that all but one group suffers from 

overvaluation. However, the level of overvaluation is moderate in most groups, except 

for “the rural municipalities” and “the low commuting towards large urban 

municipalities”. These two municipal groups are overvalued with 22% and 15% 

respectively in 2015, which we consider as alarmingly high levels. One possible reason 

for the overvaluation in these groups can be found in the previously mentioned best to 

live in ranking (Fokus 2017). This ranking shows that the municipalities in these two 

groups are in general becoming more attractive to live in, a fact that possibly contributes 

to the recent house price development. However, as these two groups represent rather 

small municipalities in terms of population and economic activity, we do not believe 

that the overall Swedish housing market is in danger because of the situation in these 

two groups. Another factor supporting our conclusion above is that the house price 

levels in these two groups are among the lowest in Sweden, meaning that a drop in 

prices here would have a small effect on the owners’ financial wealth. Since the overall 

situation is that the Swedish housing prices are moderately overvalued at the moment, 

there are two possible paths into the future. The housing prices could either increase 

further away from what can be explained by our economic determinants, which would 

be a dangerous scenario. The other possible outcome is that the house prices will 

converge towards the equilibrium prices justified by our determinants. As it is difficult 

to predict future price movements, similar studies need to be conducted regularly in 

order to supervise the future development and advice policymakers.  
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Appendix 

 

Appendix A 

 

 

Source: Statistics Sweden and own calculations 

Figure A1. Development of real market house prices and estimated house prices in 

metropolitan municipalities 

 

 

Source: Statistics Sweden and own calculations 

Figure A2. Development of real market house prices and estimated house prices in 

large urban municipalities 
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Source: Statistics Sweden and own calculations 

Figure A3. Development of real market house prices and estimated house prices in high 

commuting towards large urban municipalities 

 

 

Source: Statistics Sweden and own calculations 

Figure A4. Development of real market house prices and estimated house prices in low 

commuting towards large urban municipalities 
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Source: Statistics Sweden and own calculations 

Figure A5. Development of real market house prices and estimated house prices in 

small urban municipalities 

 

 

Source: Statistics Sweden and own calculations 

Figure A6. Development of real market house prices and estimated house prices in 

commuting towards small urban municipalities 
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Source: Statistics Sweden and own calculations 

Figure A7. Development of real market house prices and estimated house prices in 

rural municipalities 

 

 

Source: Statistics Sweden and own calculations 

Figure A8. Development of real market house prices and estimated house prices in 

rural municipalities with tourism 
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Source: Statistics Sweden and own calculations  

Figure A9. Development of real market house prices and estimated house prices in 

Sweden 
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Appendix B 

Table B1. Robustness test for the period 1981-2007. 

Robustness test 2012 2013 2014 2015 

Metropolitan municipalities 

Market house price 

Estimated house price 

Overvaluation 

Large urban municipalities 

Market house price 

Estimated house price 

Overvaluation 

High commuting towards large 

Market house price 

Estimated house price 

Overvaluation 

Low commuting towards large 

Market house price 

Estimated house price 

Overvaluation 

Small urban municipalities 

Market house price 

Estimated house price 

Overvaluation 

Commuting towards small 

Market house price 

Estimated house price 

Overvaluation 

Rural municipalities 

Market house price 

Estimated house price 

Overvaluation 

Rural with tourism 

Market house price 

Estimated house price 

Overvaluation 

Sweden 

Market house price 

Estimated house price 

Overvaluation 

 

1145.28 

1138.46 

0.60% 

 

720.12 

727.17 

-0.97% 

 

404.46 

383.67 

5.42% 

 

317.90 

286.62 

10.91% 

 

473.17 

456.77 

3.59% 

 

305.70 

283.97 

7.65% 

 

215.55 

183.51 

17.46% 

 

461.58 

407.30 

13.33% 

 

497.29 

409.63 

21.40% 

 

1228.01 

1172.61 

4.72% 

 

753.82 

764.54 

-1.40% 

 

418.06 

393.22 

6.32% 

 

321.96 

293.22 

9.80% 

 

493.49 

468.70 

5.29% 

 

314.31 

291.41 

7.86% 

 

217.31 

184.44 

17.82% 

 

481.14 

429.50 

12.02% 

 

520.31 

420.99 

23.59% 

 

1324.43 

1313.47 

0.83% 

 

802.96 

816.72 

-1.68% 

 

442.46 

412.86 

7.17% 

 

346.62 

311.02 

11.44% 

 

518.94 

498.73 

4.05% 

 

334.71 

307.30 

8.92% 

 

227.28 

190.32 

19.42% 

 

501.31 

450.20 

11.35% 

 

554.84 

447.98 

23.85% 

 

1464.12 

1435.33 

2.01% 

 

889.71 

917.51 

-3.03% 

 

474.24 

442.71 

7.12% 

 

379.43 

330.70 

14.74% 

 

562.49 

531.26 

5.88% 

 

359.37 

330.14 

8.85% 

 

250.72 

201.78 

24.26% 

 

521.88 

481.80 

8.32% 

 

605.67 

482.59 

25.51% 

Note: A robustness test with results based on coefficients collected for the years 1981-2007. 

The years 2008-2011 are omitted.  
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Appendix C 

Table C1. Test for multicollinearity 

 

VIF test VIF 1/VIF 

Average income  

Construction cost 

Population 

Mortgage rate 

Number of built houses 

3.99 

3.96 

1.96 

1.56 

1.33 

0.251 

0.253 

0.510 

0.639 

0.752 

 Source: Own calculations 
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Appendix D 

 

Table D1. List of municipalities in each category 

 
No

. 

Metropolita

n 

Large 

urban 

High 

commuting 

Low 

commuting 

Small 

urban 

Commuting 

towards small 

Rural Rural 

tourism 

1 Stockholm Södertälje Älvkarleby Enköping Norrtälje Vingåker Gislaved Borgholm 

2 Malmö Uppsala Heby Östhammar Nyköping Oxelösund Vetlanda Båstad 

3 Göteborg Eskilstuna Tierp Flen Katrineholm Ödeshög 
Vimmerb
y Sotenäs 

4 

Upplands 

Väsby Linköping Strängnäs Kinda Värnamo Ydre Dals-Ed Tanum 

5 Vallentuna Norrköping Åtvidaberg Finspång Ljungby Boxholm 
Bengtsfor
s Strömstad 

6 Värmdö Jönköping Söderköping 

Valdemarsvi

k Kalmar Vadstena Åmål Eda 

7 Järfälla Växjö Mjölby Motala Oskarshamn Gnosjö Torsby 
Malung-
Sälen 

8 Ekerö Lund Aneby Vaggeryd Västervik Sävsjö Årjäng Leksand 

9 Huddinge 

Helsingbor

g Mullsjö Nässjö Gotland Eksjö Sunne Rättvik 

10 Botkyrka Halmstad Habo Tranås Karlskrona Älmhult Filipstad Orsa 

11 Haninge Trollhättan Lessebo Uppvidinge Karlshamn Markaryd Hagfors Älvdalen 

12 Tyresö Borås Alvesta Tingsryd Ystad Högsby Arvika Åre 

13 
Upplands-
Bro Karlstad Svalöv Hylte Kristianstad Torsås Hällefors 

Härjedale
n 

14 Täby Örebro Örkelljunga Tranemo Hässleholm Mörbylånga Vansbro Storuman 

15 Danderyd Västerås Bjuv Herrljunga Falkenberg Hultsfred Mora Arjeplog 

16 Sollentuna Borlänge Sjöbo Lysekil Varberg Mönsterås Ludvika  

17 Nacka Gävle Hörby Uddevalla Mariestad Emmaboda Ovanåker  

18 Sundbyberg Sundsvall Höör Ulricehamn Lidköping Nybro Ljusdal  

19 Solna Östersund Perstorp Munkfors Skövde Olofström 

Söderham

n 

 

20 Lidingö Umeå Klippan 

Kristineham

n Falköping Ronneby Bollnäs 

 

21 Vaxholm Luleå Åstorp Säffle Karlskoga Sölvesborg Ånge  

22 Sigtuna  Landskrona Laxå Falun Östra Göinge Kramfors  

23 Nynäshamn  Höganäs Askersund Avesta Tomelilla Sollefteå  

24 Håbo  Eslöv Lindesberg Hudiksvall Bromölla Ragunda  

25 Staffanstorp  Ängelholm Sala Härnösand Osby 
Strömsun
d 

 

26 Burlöv  Laholm Köping 

Örnsköldsvi

k Simrishamn Norsjö 

 

27 Vellinge  Färgelanda Ockelbo Skellefteå Tjörn Sorsele  

28 Kävlinge  Grästorp Hofors Piteå Orust Dorotea  

29 Lomma 

 

Mark Sandviken Kiruna Munkedal 

Vilhelmin

a 

 

30 Svedala  Svenljunga Bräcke  Vårgårda Åsele  

31 Skurup  Vänersborg Berg  Karlsborg Lycksele  

32 Trelleborg  Kil Vindeln  Gullspång Arvidsjaur  

33 Kungsbacka  Hammarö Robertsfors  Mellerud Jokkmokk  

34 Härryda  Forshaga Älvsbyn  Vara Överkalix  

35 Partille  Grums Boden  Götene Kalix  

36 Öckerö 
 

Hallsberg 
  

Tibro 
Övertorne
å 

 

37 

Stenungssun

d 

 

Kumla 

  

Töreboda Pajala 

 

38 Ale  Nora   Skara Gällivare  

39 Lerum 
 

Surahammar 
  

Hjo 
Haparand
a 

 

40 Lilla Edet 

 Hallstahamma

r 

  

Tidaholm 

  

41 Mölndal  Gagnef   Storfors   

42 Kungälv  Säter   Degerfors   

43 Alingsås  Timrå   Ljusnarsberg   

44  

 

Krokom 

  Skinnskatteber

g 

  

45   Nordmaling   Kungsör   



 

 48 

46   Vännäs   Norberg   

47      Fagersta   

48      Arboga   

49      Smedjebacken   

50      Hedemora   

51      Nordanstig   

Source: The Swedish Association of Local Authorities and Regions 


