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Abstract 

This thesis investigates the driving forces behind the debt level in the Swedish counties, the 

possibility that the metropolitan areas are different from the rest of the country and presents a 

short discussion about possible policy actions to address this matter. The results show that 

housing price and supply, wealth, income and average age have a significant impact on the 

debt level where a difference between the three metropolitan areas and the remaining counties 

of Sweden are found. This divergence between counties is captured by interaction variables 

indicating that people with certain characteristics are more concentrated in the metropolitan 

areas. The most alarming result found is that higher condominium prices are leading to greater 

wealth, which has been driving up the debt in the metropolitan regions. This is indicating the 

use of equity withdrawal and unsustainable debt levels for condominiums. This could be 

addressed by policy actions targeted against the condominium market only, for instance by 

increased loan ceilings when allowing for equity withdrawal or amortization requirements.  

Keywords: debt level, monetary policy, mortgage, housing price  
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1. Introduction 

The Swedish household’s debt in relation to disposable income has become a frequently 

discussed subject. Since the 1990’s the debt-to-income ratio has steadily increased in Sweden, 

from 87.8 percent in 1995 to 164.3 percent in 2012 (Ekonomifakta, 2013). Analysts of the 

Swedish housing institute Boverket states that the debt rate is unreasonably high and suggests 

stricter lending conditions (Dagens Industri, 2013a). If the housing prices are a driving factor 

behind the debt level, there is a risk of a developing house bubble. Such a house bubble might 

be situated in the whole country or restricted to certain regions. The fear is that decreasing 

house prices, as a consequence of an economic slowdown, could make the indebted 

households even less prone to consume and the downturn turns into a crisis. This is also a 

threat against the financial system and the problems gets worse the more inflated the housing 

bubble is (Andersson et al, 2011).  The Swedish government has made some attempts in 

addressing this threat. An example is the new rule for the mortgage cap which was decided by 

Finansinspektionen in 2010 and stated that new mortgages should not exceed 85 percent of 

the property value (Finansinspektionen, 2010). Furthermore the government has started some 

investigations about risk weights; the amount of capital the banks should hold in mortgages, 

and generally about the function of the housing market (Svenska Dagbladet, 2013). 

Per Jansson, vice president of Bank of Sweden, is also concerned with the household debt and 

claims that this is a problem which should not be ignored (Dagens Industri, 2013b). Although 

this is in line with statements made by Stefan Ingves, the president of Bank of Sweden, the 

issue has led to conflicts among the board. Referring to the consequences of recently bursting 

house bubbles in other developed countries, Ingves fear that this can be a reality in Sweden 

not long from now. Even before the financial crisis he was concerned with the increase in 

both debt-to-income ratio and in rising house prices in Sweden, and these issues have now 

become more urgent. Ingves standpoint, that the household debt should play a more important 

role in the decision process of the Swedish central bank, has made him less eager to lower the 

interest rate in order to stimulate the economy (Ingves, 2012). This is in sharp contrast to the 

opinions of his colleague Lars E O Svensson, vice president of Bank of Sweden, who 

advocates a more expansive monetary policy. Svensson challenges the assertions that the 

household debt-to-income ratio is too high and that the development of house prices is 

alarming. He also believes that monetary policy has no effect on real house prices and the 
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debt ratio in the long run and hence that the prime rate is not a suitable instrument in 

addressing these problems (Svensson, 2012).  

The divergence in opinions has now reached the point where Lars E O Svensson feel it 

necessary not to extend his period of mandate and he claims the reason to be “no hearing for a 

monetary policy that I believe would lead to a better goal achievement” (Dagens Industri, 

2013c, authors translation). The conflict in the leading group has also led to confusion among 

the commercial banks, who raises questions of how and to which extent the central bank 

consider the mortgage market in their decisions (Dagens Industri, 2013d). Ingves points out 

that in the absence of other mortgage regulations, more responsibilities falls on the monetary 

policy. He suggests other procedures, such as higher risk weights and amortization 

requirements, in order to achieve financial stability. But since these regulations have not yet 

been implemented he claims that we are left with the monetary policy as an instrument for the 

mortgage market (Ingves, 2012).        

The Bank of Sweden has made a thorough investigation about the adequacy of different 

instruments as alternatives to the monetary policy to avoid macroeconomic instability caused 

by increased house prices and household debt. The analysis also contains conclusions 

regarding which institutions that are best suited to handle different instruments and how they 

could interact with the monetary policy. Although the investigation is comprehensive, it is 

based on an aggregate level (Andersson et al, 2011). Johansson and Persson (2007) 

problematize the use of aggregate data when investigating the debt level because it doesn’t 

capture the effect of differences between indebted and non-indebted households. Moreover, it 

doesn’t provide any information about the distribution of debt, expenditures and income. In 

their analysis of the debt-to-income ratio in Sweden, a micro level dataset is used in order to 

avoid these problems. They find that the majority of the debt is held by households with the 

highest level of income, who also possess a majority of the total assets. The most vulnerable 

households, with no margins for a raise in the interest rate, are barely holding any debt. Their 

conclusion, after performing stress tests on the Swedish households, is that the debt level is no 

threat to the stability of the financial system.   

Finocchiaro et al (2011) also claims that the use of aggregate data when analyzing the debt 

level can be misleading. They investigate factors that potentially drive the debt ratio by 

reviewing the theory and previous empirical results. They are not contributing with any 

empirical investigation of their own, but by reviewing others they suggests subjects in need of 
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more research. One such subject is the development of house prices on a regional level in 

Sweden. In a speech from 2004, former vice president of Bank of Sweden Irma Rosenberg 

highlighted the large divergence in house price development between different Swedish 

regions. Referring to the strong house price increase in the metropolitan areas, she discussed 

the possibility of house bubbles in certain markets and hence not for the whole of Sweden 

(Rosenberg, 2004).  

The GDP growth has also been more concentrated to the metropolitan areas due to a change 

in the economic geography in Sweden during the last 15 years. The effect of this has been an 

increase in employment rate and population growth in these areas, leading to a more intense 

building activity in relation to the rest of the country. A stagnant renting market together with 

a growing population has made people in these regions demand owned housing to a larger 

extent. The possibility of significant differences between the metropolitan areas and the rest 

of Sweden, where the regionalization has had an important impact on the housing market, is 

something that has not been frequently discussed in the public debate about the debt level 

(Evidensgruppen, 2013). 

In order to sort out the question of how differences between regions are affecting the housing 

market in Sweden, the aim with this thesis is to analyze the driving force behind the debt level 

in the Swedish counties. If the housing prices are a driving factor behind the level of debt, it 

could be a sign of a housing bubble. The analysis will contain an empirical investigation 

about if, and in that case how, the metropolitan areas are different from the rest of the country 

and potential policy actions. In the light of this we therefore ask: What factors are driving the 

debt level in Sweden and how are the metropolitan areas different from the rest of the country 

in this matter?    

In order to answer this question, we will follow a distribution divided into six parts. The 

succeeding parts will address theory and background to the subject. This will be followed by a 

presentation of the models, the data and the results obtained from empirical tests. Finally 

some policy actions are discussed and the thesis is summarized in a conclusion. 
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2. Theory  

There are many potential factors that could constitute the driving force behind the household’s 

propensity to take on debt and thus explain the development of the debt-to-income ratio. 

Finocchiaro et al (2011) suggests one factor to be the real interest rate, which if it is low 

increases the lending rate. They also discuss the importance of household’s expectations about 

future income and the insecurity in which they base their decisions on, where good prospects 

of future income affect the household’s willingness to borrow positively. Furthermore, 

Finocchiaro et al (2011) highlights the impact of demography, where different distributions of 

age in an economy might lead to different degrees of household borrowing. 

The demography aspect is present in the life cycle hypothesis developed by Modigliani in the 

1950’s. This theory works on the supposition that consumption for an individual will depend 

on life resources rather than the current income and the individual will choose a reasonably 

constant consumption path close to the mean value of life resources. The saving, or dissaving, 

will depend on the difference between current income and average life resources. Hence, 

periods in life when the consumer possesses a relatively large level of income is characterized 

by saving, and vice versa (Modigliani, 1986). This is illustrated in Figure 1.  

Figure 1 

The Life Cycle Hypothesis 
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The net wealth, A(T), and the income from labor as a function of age, Y(T), depends on 

which period of life the individual is situated in. N stands for the earning span and life ends 

after some age L, hence the distance between N and L is the period of retirement. The 

constant consumption path is illustrated by C(T) and is characterized by complete 

consumption smoothing (Modigliani, 1986). The net wealth contains both financial and real 

wealth, where an appreciation of housing prices increases the net wealth. This in turn affects 

the level of consumption positively through equity withdrawal, which means using the 

increase in value of the house to issue a larger loan.  

In order to explain the concept of consumption smoothing, the following function with 

consumption as a choice subject to the lifetime budget constraint can be used:  

                                                           
  

   
    

  

   
                                                         (1) 

where Y is the individual’s output and r is the real interest rate. This illustrates the fact that 

the present value of consumption is restricted to the present value of output. The individual’s 

utility function can be denoted as: 

                                                            (  )    (  )                                                      (2) 

where   is a fixed preference parameter which reflects the impatience to consume. 

Maximizing equation (1) subject to equation (2) and taking the first order condition for this 

problem yields the following optimal consumption path: 

                                                         (  )  (   )   (  )                                                  (3) 

When the preference parameter equals the market discount factor,    (   )⁄ , the optimal 

consumption path becomes:   (  )    (  )   ̅, which illustrates complete consumption 

smoothing (Obstfeld and Rogoff, 1996). 

As a period of work earnings is usually followed by a period of retirement, when the 

individual consumes its savings, the consumption smoothing indicates that the holding of 

wealth will follow a humped-shaped path dependent on age. This is also illustrated in Figure 

1. The number of people in each age bracket will affect the level of wealth, saving, 

consumption and income of a country. When the population grows the share of younger 

households increases and the number of dissavers decreases, which affects the saving rate of 
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the economy positively. On the other hand, the level of wealth will probably be smaller since 

the young households often hold a relatively small level of wealth. If the economy instead 

experiences growth in productivity, the life resources of the young will be larger compared to 

the old and the aggregate saving rate will increase. Furthermore, a change in the interest rate 

will affect the consumption behavior depending on whether the income or the substitution 

effect dominates. A rise in the interest rate will increase the level of wealth and income, but at 

the same time also increase the opportunity cost of current consumption in terms of future 

(Modigliani, 1986). 

If increasing labor income prospects over the working life is assumed, the individual would 

smooth consumption by borrowing in earlier periods. As the labor income grows over time, 

the debt is repaid and the assets eventually accumulate. In this aspect, a relatively large 

distribution of young households in an economy implies a relatively large degree of aggregate 

household indebtedness (Debelle, 2004b).     

The theory presented of the life cycle hypothesis has been based on the assumption of free 

access to borrowing for the households, which is an assumption that can be challenged. The 

concept of credit rationing is enlightening the fact that the lending market does not clear like a 

free market where the price, in this case the interest rate, is set in equilibrium of supply and 

demand. Instead, the interest rate will be lower with the consequence of an excess demand for 

loans. One reason is asymmetric information; because the lender cannot be completely certain 

of the borrower’s credit worthiness. Instead of increasing the interest rate as a response of a 

higher risk, the holder of funds will face a tradeoff between the risk and expected returns. 

Since a rise in the interest rate will increase the risk of default, the lender will choose a lower 

interest rate compared with the one in equilibrium. Hence, the excess demand will rise from 

lenders not granting loans to households, even though they are willing to pay a higher interest 

rate (Catt, 1965). In this aspect, the level of income could be a determining factor when banks 

are granting loans since it has a direct and observable effect on the household’s ability of 

repayment.        
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3. Background 

In the mid 1980’s, before the financial deregulation, Swedish household’s debt-to-income 

ratio was stable around 100 percent (Finocchiaro et al, 2011). This was a period of limited 

lending and penalty interest rates, which constrained the household’s ability to take on loans. 

The regulated financial market was controlled by the central bank of Sweden, which 

possessed the power to set interest rates and determining the volume of loans issued by 

commercial banks to the public. When the financial deregulation was implemented in 1985 

the control over the bank’s lending rates abolished and the loan ceiling was lifted (Berg, 

1994).  

A consequence of the deregulation was a boost in the lending market. This was amplified by 

the fact that Swedish financial institutions were given access to the international capital 

market and that foreign financial institutions now were allowed to enter the Swedish lending 

market. Another contributing factor was the current tax system in combination with a 

relatively high inflation, where the tax system implied that mortgage interest payments were 

deductible. This lowered the real cost of borrowing and the interest rate could even be 

negative. The housing supply adjusted slowly to the credit expansion, which contributed to 

rapidly rising house prices (Debelle, 2004b).  

The boom in the housing market was further enhanced by the favorable macroeconomic 

environment, which made the households optimistic about future income possibilities and the 

debt-to-income ratio rose to 140 percent (Finocchiaro et al, 2011). The households reduced 

their savings which contributed to a larger current account deficit. Eventually, in the late 

1980’s, the government responded to the signs of an overheated economy with tightened 

monetary policy and the interest rate increased. This, together with a decrease in inflation as a 

consequence of the economic slowdown and a reduction of the tax deductibility to 30 percent, 

raised the cost of borrowing. The house prices started to decline and the loan losses for the 

banks peaked at seven percent in 1992. The crisis was exacerbated by a global economic 

downturn which affected the domestic economy negatively (Debelle, 2004b). 

The household’s higher indebtedness made them more sensitive to the increased interest rate 

and the rise in unemployment (Debelle 2004b). They cut back on their borrowing, leading to a 

fall in the debt-to-income ratio which in the mid 90’s was lower than before the deregulation 

(Johansson and Persson, 2007). The relatively low debt-to-income ratio did not remain long 
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and increased to levels that today are higher than the ones observed during the housing boom 

in the 1980’s (Ekonomifakta, 2013). At the same time, increasing house prices, which rose 

144 percent in real terms between 1995 and 2010, have contributed to a larger household 

wealth. The debt-to-asset ratio, where the asset contains both financial and real assets, is 

lower today compared to the level after the deregulation in the 1980’s. The house owners with 

a limited access to credit may use the increase in value of the house to issue a larger loan, 

which can be used for consumption. If the house prices start to decline, it will have a negative 

effect on consumption since the debt burden becomes larger (Englund, 2011).  

This type of equity withdrawal has become more common in a number of developed countries 

in recent years, and has boosted both consumption and residential investment. This can be 

seen as an extension of the life cycle hypothesis in the aspect of liquidity constrained 

households, with higher consumption as a feedback from increased household assets (Debelle, 

2004b). As long as the interest rate on debt secured against housing is low, there is an 

incentive for households to keep on extracting equity from the value of their house. Generally, 

low interest rates and an easing of credit constraints in recent years have contributed to 

increased household debt in relation to income in many industrial countries. As these 

countries also have experienced falling inflation rates, this has affected the debt-to-income 

ratio in two ways. First, the households increase their debt because the nominal interest rate 

declines. Second, a lower inflation rate will erode the nominal value of the debt more slowly 

(Debelle, 2004a). 

The relatively high debt-to-income ratio will further make the households more sensitive to 

macroeconomic shocks. One such shock may be an increased interest rate, which would affect 

the households in different ways depending on if they have fixed or variable rate mortgages. 

A change in the policy interest rate in countries with mainly fixed rates, such as France, 

Germany and the United States, should have a smaller effect on the households compared 

with countries dominated with variable rates, such as United Kingdom, Australia and Sweden. 

With a variable rate mortgage the households are more directly exposed to interest rate 

fluctuations. Although the households with fixed rates do not bear the risk directly; they do so 

indirectly due to the securitization of housing mortgages with pension funds (Debelle 2004a).   

Even though the mortgage markets in many developed countries have progressed in similar 

ways, Walentin and Sellin (2010) discusses some characteristics where Sweden differs. They 

claim that residential investment is a leading indicator for the business cycle in most OECD-



12 
 

countries, while it’s been a lagging indicator in Sweden with the exception of the latest 

financial crisis. One reason why Sweden differs in this aspect might be due to a relatively 

strong government intervention in the housing market through the use of taxes and 

regulations. Another reason could be the slow adjustment of the housing supply, where the 

time between planning and building in Sweden is longer compared to other countries 

(Walentin and Sellin, 2010).  

There are many parts of Sweden in which the residential supply is low and 65 percent of the 

population lives in regions with housing shortages. This is foremost a problem for the young 

who try to settle in the three largest cities or in places near the universities (Bjurenvall, 2012). 

Also, the supply of tenancies has become lower in some regions since the earlier housing 

finance system, which supported the rental market, was abolished. The new construction has 

been more concentrated to owned housing, and the debt burden has shifted from the building 

enterprises to the households. The rearrangement of tenancies to condominiums has also 

contributed to a larger household debt. For instance, the share of condominiums in Stockholm 

has increased from 24.5 percent in 1990 to 54 percent in 2011 (Evidensgruppen, 2013).       

There are other differences within Sweden, where the housing markets in various regions 

have developed in different ways. One example is the house prices, where the three largest 

cities Stockholm, Gothenburg and Malmö have undergone a price increase of 2.5 times the 

price level in the beginning of the 1980’s, while the house prices have been stable in parts of 

the country with lower population density. The region with the largest increase in house prices 

is Malmö, since it’s been integrated with Copenhagen to a larger extent. At the same time, 

northern parts of Sweden have experienced out-migration and falling house prices (Englund, 

2011). In 2011 the mean price per square meter for a home-croft in the three largest cities was 

about 23 000 kronor. The respective price in the smallest house markets was about 4 000 

kronor which indicates a cost of 450 000 kronor for a normal size house. Even for markets 

with a population of more than 100 000 people the mean price of a house was below the new 

production cost. This raises the question of how much the house prices possibly can decrease 

in these places if we indeed have a bubble in the housing market for Sweden in its entirety 

(Evidensgruppen, 2013).   
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4. Empirical analysis 

Our model builds on a panel data analysis for all of the 21 Swedish counties. A fixed effect
1
 

regression model is used, with dummy variables included to detect any differences between 

the metropolitan areas and the rest of Sweden. The series reaches from 2004 to 2007 using 

yearly observations. The reason for choosing this time span is due to the lack of observations 

for region debt and also because it is the expansive period before the financial crisis in 2008.       

4.1. Models 

The dependent variable in the regression model is the logarithmic of household debt. The 

explanatory variables are assets:    , condominium supply:     , housing supply:     ,  

net wealth:    , income:    , average age:     , condominium price:     , house price:      

and unemployment:     which are all in logarithmic values. The variables of wealth, assets, 

and age affects the debt level according to the life cycle hypothesis and can be expected to 

have a significant effect on the debt level. The hypothesis predicts that the debt level will 

decrease at a certain age; hence a higher average age should have a negative impact on debt. 

Both wealth and assets are affected by an increase in the property value, since they contain 

real assets, which can have a positive effect on the debt level through equity withdrawal. In 

the aspect of credit rationing, a higher income increases the possibility to take on loans. As 

shown by Johansson and Persson (2007), income and assets should have a positive effect on 

the debt level since the highest income group holds most debt. Moreover, the unemployment 

rate is an important macroeconomic factor and it is likely that an increase in unemployment 

affects the debt level negatively since unemployed people are constrained to take on debt. As 

been discussed, the housing prices are a driving factor behind the creation of house bubbles 

and have potentially a positive impact on the debt level. The prices are also related to the 

housing supply, where economic theory predicts that an increase in supply implies a lower 

price and a higher demand. However, if the adjustment of housing supply is low and the 

demand is high, an increase in supply might have an effect on the demand and hence on the 

debt level independent of housing prices. It is also interesting to investigate the impact of both 

condominiums and houses on the level of debt since the market of these have developed 

differently.  

                                                           
1
 Since the analysis is based on panel data we have to choose between modeling the data with random or fixed 

effects. Because the assumption of independence between the explanatory variables and the error term is hard to 

satisfy, the fixed effect model is used. For more information see Verbeek (2012). 
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The first model is a simple regression using these variables and is illustrated below: 

       
       (4) 

where    
  is a vector containing all the explanatory variables. In order to detect differences 

between the largest city counties and the rest of the country the model is extended with 

dummy-variables with following interpretation: 

   {
                      

                                 
 

In Model 1 – D3 the three largest city counties, Stockholm, Skåne and Västra Götaland, is 

used as large city region. Model 1 – D4 is extended with Uppsala and Model 1 – D5 with 

Östergötland. Model 1 including dummies is described in equation 5.  

       
        

       (5) 

 

To improve the first model, the variable for unemployment is dropped and the following 

interaction variables are included:         ,          and        . The interaction variable 

         is supposed to capture those who have a higher wealth due to higher condominium 

prices. If the variable has a positive effect on the level of debt it could be a sign of equity 

withdrawal. The remaining interaction variables,          and        , are capturing the 

effect of higher income leading to higher house supply and wealth. An increase in house 

supply can be expected to have a negative effect on house prices and in turn decrease the level 

of debt. A higher wealth due to a higher income should also decrease the level of debt since 

the need for taking on loans is smaller. On the other hand, empirical research has shown that 

the highest level of debt is held by the highest income group, indicating that this interaction 

variable should affect the debt level positively. Dummy variables are included in Model 2 in a 

similar manner as in Model 1, with the same division of large city regions. 

4.2. Data  

Observations for house prices and housing supply are collected from the house price 

barometer in Datastream and remaining variables from Statistics Sweden. The variable for 

house prices is defined as the yearly average house price in different counties excluding rental 

and commercial properties, industrial buildings and farms. Condominium price is specified as 

the yearly median price in each county. House and condominium supply for different counties 
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has been calculated as the number of purchases divided by the county population
2
. Median 

income from employment is used as a proxy for disposable income and the unemployment 

rate has been calculated as a population average for each county
3
. The variables net wealth, 

age, assets and debt are yearly county averages. In order to display differences between the 

counties, the absolute value of the variables in 2007 is summarized in Table 1.  

Table 1 

Absolute value of the variables for the Swedish counties in 2007 

Counties D A CS HS W I AA CP HP U 

Stockholm 584 1583 1.73 0.49 1058 229 39 1625 3266 30581 

Uppsala 421 998 1.32 0.68 652 207 39.6 825 1862 5047 

Södermanland 379 850 0.84 0.77 527 203 42.1 370 1534 5600 

Östergötland 380 871 0.84 0.63 547 197 41.1 400 1542 9601 

Jönköping 350 831 0.60 0.81 565 207 41.1 455 1160 4296 

Kronoberg 353 941 0.43 0.85 668 203 41.6 475 1129 2364 

Kalmar 357 846 0.65 0.96 567 195 43.3 195 955 3852 

Gotland 412 1044 0.86 0.78 700 185 42.8 813 1627 1398 

Blekinge 380 816 0.52 0.97 522 200 42.7 275 1119 3024 

Skåne 450 1109 1.19 0.83 712 195 40.9 820 1987 23100 

Halland 491 1142 0.38 0.79 765 206 41.2 750 1979 4526 

Västra Götaland 404 940 0.95 0.67 605 207 40.7 770 1774 27658 

Värmland 314 738 0.81 0.84 484 195 43 195 942 4531 

Örebro 336 715 0.75 0.76 440 201 41.7 230 1121 6728 

Västmanland 353 757 1.37 0.63 465 204 41.8 275 1493 5256 

Dalarna 283 708 0.84 0.86 486 200 43 150 918 4880 

Gävleborg 287 660 0.78 0.75 427 199 43 255 923 6914 

Västernorrland 276 623 1.12 0.80 413 206 43.1 150 803 6071 

Jämtland 322 732 0.91 0.64 489 196 42.8 350 946 2591 

Västerbotten 316 724 0.88 0.72 494 202 41 310 1108 5124 

Norrbotten 279 594 0.69 0.67 383 205 42.6 230 849 6325 

Note: The debt (D), assets, wealth, income, condominium price and house price are specified in thousand 

Swedish kronor.  

The metropolitan areas show relatively high values for debt, assets, wealth, income, 

condominium price and house price compared with the rest of the country, where Stockholm 

is the one county who stands out the most. The development of the variables and the 

population growth between 2004 and 2007 is reported in the table below.  

                                                           
2
          

                             

                    
     

3
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Table 2 

The development of variables for the Swedish counties 

Counties D A CS HS W I AA CP HP U P G 

Stockholm 1.29 1.29 1.15 1.00 1.41 1.09 1.00 1.67 1.31 0.68 1.04 

Uppsala 1.25 1.25 0.93 1.11 1.34 1.08 1.02 1.27 1.19 0.63 1.07 

Södermanland 1.26 1.27 1.12 1.17 1.38 1.09 1.01 1.95 1.32 0.73 1.02 

Östergötland 1.26 1.31 1.14 1.15 1.42 1.08 1.01 1.74 1.35 0.79 1.01 

Jönköping 1.25 1.27 1.24 1.16 1.34 1.10 1.00 1.60 1.28 0.64 1.01 

Kronoberg 1.24 1.32 1.22 1.16 1.40 1.10 1.00 1.94 1.36 0.62 1.01 

Kalmar 1.23 1.33 1.15 1.20 1.44 1.09 1.01 2.60 1.31 0.67 1.00 

Gotland 1.31 1.30 1.85 1.26 1.38 1.08 1.02 1.40 1.32 0.82 0.99 

Blekinge 1.23 1.34 1.15 1.14 1.46 1.09 1.00 2.20 1.30 0.64 1.01 

Skåne 1.32 1.39 1.17 1.14 1.47 1.09 1.00 1.93 1.41 0.68 1.03 

Halland 1.28 1.33 1.13 1.14 1.42 1.10 1.01 2.14 1.39 0.66 1.03 

Västra Götaland 1.27 1.28 1.19 1.14 1.40 1.09 1.00 1.81 1.35 0.67 1.02 

Värmland 1.21 1.35 1.27 1.15 1.48 1.08 1.01 2.29 1.33 0.67 1.00 

Örebro 1.21 1.25 1.11 1.15 1.36 1.09 1.01 1.70 1.31 0.78 1.01 

Västmanland 1.26 1.29 1.16 1.05 1.38 1.09 1.01 1.83 1.35 0.77 0.95 

Dalarna 1.20 1.34 1.02 1.15 1.45 1.08 1.01 2.31 1.32 0.65 1.00 

Gävleborg 1.22 1.35 1.11 1.12 1.49 1.08 1.01 2.13 1.33 0.72 1.00 

Västernorrland 1.18 1.38 1.09 1.11 1.54 1.08 1.01 1.88 1.27 0.83 1.00 

Jämtland 1.30 1.42 1.11 1.12 1.55 1.09 1.00 2.06 1.29 0.75 1.00 

Västerbotten 1.19 1.37 1.14 1.26 1.52 1.10 1.01 2.30 1.31 0.70 1.00 

Norrbotten 1.16 1.33 1.14 1.20 1.52 1.09 1.01 3.29 1.33 0.73 0.99 

 

As can be seen from Table 2, the average debt has risen in all counties between 2004 and 

2007. The county of Skåne has experienced the largest increase with 32 percent and 

Norrbotten the least with 16.3 percent. The three largest city counties all show relatively large 

increases in debt, but so does counties like Gotland and Jämtland.  

4.3. Results  

Running the simple regression analysis of Model 1 gives a Durbin-Watson statistic of 1.3, 

which indicates a problem with autocorrelation. Since the time span for the observations is 

relatively short, one could suspect that the presence of outliers is causing the autocorrelation. 

Displaying the residuals gives an indication that the observation of Jämtland 2004 is an 

outlier. Correcting this with a dummy variable and running the same regression improves the 

DW-statistic to 1.6, indicating that the autocorrelation is now adjusted for. The same 

procedure is applied to Model 2 where the outlier of Västerbotten 2004 is corrected for. The 

resulting change in the DW-statistic from 1.7 to 1.9 is also indicating that this model do not 
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suffer from autocorrelation. Moreover, testing for heteroscedasticity using White’s test, the 

squared residuals of Model 1 is regressed on the constant, the explanatory variables and the 

squared explanatory variables. The obtained P-value of the F-test is 0.0006 and the null 

hypothesis of no heteroscedasticity cannot be accepted. Hence, an adjustment for 

heteroscedasticity is required and the White cross-section covariance method is applied to all 

the models. Finally, a Jarque-Bera test for normality is performed and all of the models seem 

to have normally distributed error terms. The estimated output for Model 1 is presented in 

Table 3.  

Table 3 

 Model 1 Model 1- D3 Model 1 – D4 Model 1- D5 

 Coeff (Std.error) Coeff (Std.error) Coeff (Std.error) Coeff (Std.error) 

   5.0921*** (0.8793) 4.0410*** (1.2053) 1.1992 (0.9051) 0.8480 (1.0853) 

    0.8127*** (0.1784) 1.0326*** (0.2833) 1.0092*** (0.2533) 1.0241*** (0.1563) 

     0.0647*** (0.0119) 0.0313 (0.0213) 0.0410* (0.0238) 0.0515*** (0.0136) 

     -0.0177 (0.0187) -0.0049 (0.0201) 0.0007 (0.0179) 0.0185 (0.0164) 

    -0.7277*** (0.1847) -0.8793*** (0.2574) -0.8648*** (0.2504) -0.8826*** (0.1894) 

    -0.4166 (0.3001) -0.1585 (0.2162) -0.0797 (0.2282) 0.0993 (0.2146) 

     -1.3167*** (0.1328) 0.6985* (0.3553) 0.4415 (0.2752) 0.7210** (0.3404) 

     -0.0427*** (0.0091) -0.0327*** (0.0098) -0.0279*** (0.0100) -0.0226** (0.0111) 

     0.0750* (0.0424) 0.0669** (0.0321) 0.0866* (0.0440) 0.0714* (0.0417) 

    -0.0014 (0.0214) 0.0134 (0.0267) 0.0201 (0.0247) -0.0031 (0.0211) 

         -2.3234*** (0.3428) -0.1957 (0.1585) -0.1737 (0.1167) 

          -0.8666** (0.3265) 0.0214 (0.0255) 0.0000 (0.0215) 

          0.2963*** (0.0914) -0.0002 (0.0260) -0.0262 (0.0277) 

         8.3500*** (1.5003) 0.2299 (0.2021) 0.2883** (0.1369) 

         -22.3150*** (4.4509) 1.2088*** (0.2185) 0.8189*** (0.2758) 

          17.7420*** (3.2863) -1.6483 (1.0165) -2.3170** (0.9084) 

          -0.2505*** (0.0608) -0.0687* (0.0374) -0.0400 (0.0297) 

          -4.0030*** (0.8542) -0.0270 (0.0947) -0.1059 (0.0927) 

         -2.8648*** (0.5412) 0.1107*** (0.0398) 0.0469* (0.0272) 

         

       0.9968 0.9973 0.9973 0.9977 

    -6.5367 -6.4560 -6.4434 -6.5774 

   1.5847 1.6745 1.719 1.7824 

   2.3650 1.6361 0.6070 5.5325 

Note: ***/**/* represent significance levels at 1-, 5-, and 10-percent. 
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As can be seen from the first column in Table 3, the variables for asset, condominium supply 

and house price have a positive significant impact on debt. The fact that larger assets have a 

positive effect on the debt is expected since assets include real assets such as houses. If the 

purchase of a house is financed with a loan, it is natural that an increase in assets leads to 

higher debt. The coefficient of 0.8127 indicates that an increase of one in assets will lead to an 

81.27 percent increase in debt, which is in line with the loan ceiling in Sweden. The 

condominium supply’s positive impact on debt can be a sign of an unsaturated housing 

market, although the coefficient is quite small. The positive effect of house prices on debt 

might indicate the fact that households utilize equity withdrawal. On the other hand, the 

condominium price has a negative significant impact on debt, which can be the result of a 

larger sensitivity to increasing condominium prices. The fact that wealth affects the debt level 

negatively is also unexpected but might be due to a larger wealth implying that the need to 

take on loans is smaller. Or that a larger wealth is accumulated later in life when debts are 

paid off. Finally, an increase in average age has a negative impact on debt, which is also in 

accordance with the life cycle hypothesis. It states that younger households take on debt in 

order to smooth consumption, and the debt is paid off later in life.   

All the included dummy variables for the three largest city counties are significant on the five 

percent level, indicating a significant difference between these regions and the rest of the 

country for all variables. The reason for getting such high significance levels on all the 

dummies might be due to a small selection problem, and hence the effect of the parameters 

might be smaller than it seems. Including more regions, in Model 1 – D4 and D5, the dummy 

variables become less significant, which leads to the conclusion that the largest differences 

are located to the three metropolitan areas in Sweden.  

Focusing on Model 1 – D3, it can be seen that the housing supply has a larger positive effect 

on debt in the metropolitan areas, which might be due to housing shortages. These regions are 

characterized by housing markets under larger pressure compared to the rest of Sweden, 

where the rental supply is low and the housing prices are high. The fact that the wealth has a 

larger effect could be a result of wealthier persons living in these areas being more prone to 

take on debt. The average age has a larger positive effect on debt, which might be due to a 

smaller tendency for amortization or longer maturities in the larger cities, extending the 

average age of people holding loans. This is also in line with earlier empirical research; see 

for example Åkesson (2012). Assets on the other hand have a smaller effect on debt in the 

metropolitan areas compared to the rest of the country, which might be due to larger financial 
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assets offsetting the effect of real assets on debt. The variables for condominium supply, 

house price and condominium price all have a smaller effect on debt in the largest cities 

which could indicate that debt is less driven by these factors than in the rest of Sweden. The 

fact that income and unemployment have relatively smaller effects on debt in these areas may 

be due to higher overall income and lower unemployment, making the average metropolitan 

citizen’s debt level less sensitive for changes in these variables. The smaller impact of income 

on the debt level could also be a result of less credit rationing in these regions.    

In order to improve the first model, since some variables had an unexpected effect on the debt 

level, interaction variables are included based on the ones that results in a lower Schwarz-

Bayes information criteria and hence a better model. Dummy variables are also applied in a 

similar manner as in the first model. The estimated output for Model 2 is presented in Table 4. 
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Table 4 

 Model 2 Model 2 - D3 Model 2 - D4 Model 2 - D5 

 Coeff (Std.error) Coeff (Std.error) Coeff (Std.error) Coeff (Std.error) 

   -3.3053 (2.6462) -2.9338 (5.0464) -2.0264 (4.4887) -1.8642 (4.0998) 

    0.4341*** (0.1294) 0.3952* (0.2030) 0.4110** (0.1778) 0.4268** (0.1619) 

     0.0144** (0.0060) 0.0153 (0.0152) 0.0026 (0.0135) -0.0007 (0.0168) 

     2.9647*** (0.5460) 3.1514*** (0.1656) 3.3313*** (0.2372) 3.3446*** (0.3677) 

    2.0885*** (0.5754) 2.0529* (1.1523) 1.5918 (1.0613) 1.5559 (0.9806) 

    3.3153*** (1.1724) 3.3025 (2.0529) 2.6888 (1.9649) 2.6362 (1.8405) 

     -0.6287*** (0.1011) -0.6187*** (0.1376) -0.3513*** (0.0773) -0.3191*** (0.1122) 

     -0.5374*** (0.0326) -0.5308*** (0.0497) -0.5244*** (0.0426) -0.5289*** (0.0366) 

     0.0680*** (0.0106) 0.0711*** (0.0145) 0.0611*** (0.0151) 0.0625*** (0.0158) 

        0.2049*** (0.0113) 0.2024*** (0.0192) 0.1985*** (0.0164) 0.2001*** (0.0141) 

        -1.2954*** (0.2383) -1.3774*** (0.0695) -1.4580*** (0.1030) -1.4644*** (0.1628) 

       -1.2785*** (0.2784) -1.2496** (0.5968) -1.0514* (0.5438) -1.0423** (0.5104) 

         -0.1319 (0.1533) -0.0011 (0.0754) -0.0431 (0.0957) 

          -0.1579 (0.2260) -0.0071 (0.0394) -0,0184 (0.0412) 

          0.0924 (0.0961) 0.0286 (0.0285) 0.0302* (0.0176) 

         0.3347 (0.2564) 0.0571 (0.0886) 0.0885 (0.1023) 

         -0.3226 (0.8220) -0.5304 (0.6102) -0.5665 (0.3741) 

          -0.9178 (0.8784) -0.2785 (0.8581) -0.2741 (0.8780) 

          0.0763 (0.1602) 0.0284 (0.0594) 0.0522 (0.0540) 

          -0.2774 (0.2444) 0.0193 (0.0664) -0.0145 (0.0758) 

         

       0.9990 0.9989 0.9989 0.9988 

    -7.6661 -7.2664 -7.2784 -7.2820 

   1.9036 1.9140 1.9047 1.8935 

   0.6051 1.0566 0.5931 0.6637 

Note: ***/**/* represent significance levels at 1-, 5-, and 10-percent. 

As can be seen from the first column of Table 4, all variables are significant on a five percent 

level. The coefficients for asset, condominium supply, average age, condominium price and 

house price have the same interpretation as in Model 1. The housing supply is now significant 

and has a positive effect on the debt level. This is line with the positive effect of 

condominium supply and can be due to an unsaturated housing market. Both wealth and 

income also affect the debt positively, indicating that a higher level of wealth and income 

result in a higher tendency to take on debt. The inclusion of interaction variables has 
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improved the model in the sense that the variables effect on the debt level now is more in line 

with our expectations.  

The first interaction variable,         , captures those who have a higher wealth due to 

higher condominium prices and the variable affects the debt level positively. A rise in the 

value of condominiums increases the net wealth for those who own a condominium, which in 

turn can accumulate the level of debt through equity withdrawal. The second interaction 

variable,         , reflects a higher housing supply due to a higher income level, which leads 

to a lower degree of debt. This might be a result of both a higher income level leading to a 

smaller tendency to take on loans and a higher housing supply leading to lower house prices 

which shrinks the debt burden. The final interaction variable,        , captures the effect of 

higher income leading to higher wealth which affects the level of debt negatively.  

Including dummy variables to Model 2 gives a different result compared to Model 1, and 

none of the dummy variables are significant. This might be due to the fact that the interaction 

variables are capturing the effect of differences between the metropolitan areas and the rest of 

Sweden, making the dummy variables in Model 2 redundant. The information obtained from 

the interaction variables can be interpreted as if there are more people with larger wealth due 

to higher condominium prices living in the metropolitan areas. Further, that there is a larger 

aggregate income level among people living in these areas, leading to greater wealth and 

higher housing supply. These factors affect the debt level and are more concentrated in the 

larger city counties.    

In order to examine the properties captured in the interaction variables, and hence how these 

properties differ between the metropolitan areas and the rest of Sweden, some descriptive 

statistics is used. The price development for condominiums and houses in the three larger city 

counties and the whole of Sweden, using 2001 as base year, is illustrated in Figure 2.  
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Figure 2 

 

As can be seen from Figure 2, the condominium prices have undergone a larger increase 

between 2001 and 2011 compared to house prices. With the exception of Stockholm, the 

condominium prices in the metropolitan areas have increased more than the aggregate price 

level. Even though Stockholm shows a smaller relative increase, the absolute level of increase 

is the largest among the counties. Hence the rise in condominium prices has probably 

contributed to a greater wealth for people in the metropolitan areas.  

As indicated by Table 2, the wealth and income level have increased in all counties between 

2004 and 2007. Stockholm is the county with the largest average wealth and income, where 

the level of wealth differ the most compared with the rest of the country. Also Skåne and 

Västra Götaland have developed relatively large levels of wealth. These levels have probably 

been accumulated through the price increase in condominiums, which is in line with previous 

presented results. The relatively high level of income in the metropolitan areas, with the 

exception of Skåne, is also in line with the result that a higher income leads to a higher wealth 

in these areas, affecting the debt rate negatively.  

The final interaction variable,         , is analyzed by looking at the level of housing supply 

and the development of population growth, presented in Table 1 and 2. As indicated by these 

tables, the housing supply in the metropolitan areas is relatively low compared to the rest of 
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the counties. Hence, previous results stating that a higher income level in the metropolitan 

areas is leading to a higher housing supply, which affects the debt level negatively, is 

contradictory. Although the relatively large population growth in these areas can be offsetting 

the result of an increase in housing supply since this is set in relation to the population. It can 

also be noted that the relatively low housing supply, even stationary in Stockholm, together 

with a relatively large population growth is indicating a house market under pressure in the 

metropolitan areas.  

5. Policy actions 

Even though the results are indicating a housing market under pressure in these areas, the 

question remains if the development is unsustainable. The fact that a higher income affects the 

debt level through a larger wealth negatively in the larger city counties, is a sign of less 

tendency for taking on debt in these areas. Also, that the higher housing supply due to higher 

income dampens the debt rate to a larger extent in these areas is indicating a sound mortgage 

market. Although, the slow or even stationary adjustment of housing supply together with a 

large population growth in these regions is likely to exaggerate the increase in house prices 

and hence create a house bubble. In order to avoid this, a boost in the housing supply could be 

a solution. The fact that the time between planning and building in Sweden is relatively long 

might be due to bureaucracy, which could be an area of improvement. Also, a deregulation of 

the rental market could increase the supply of tenancies, which would become an alternative 

to financing the housing through debt.    

However, the most alarming result is that higher condominium prices leads to a greater wealth 

that in turn drives up the debt level more among people in the larger city regions. As been 

discussed, this indicates the use of equity withdrawal on condominiums to a larger extent in 

the metropolitan areas compared to the rest of the country. The danger is that if the rapid 

increase in condominium prices is ceased and begin to fall, the households with a high level 

of condominium debt will end up in a vulnerable situation. Hence, the risk of a house bubble 

has probably its origin in the condominium market and not in the house market. The policy 

actions should therefore be targeted against condominiums only, for instance by an increased 

loan ceiling when allowing for equity withdrawal. Another suggestion is amortization 

requirements on condominium mortgages. These policy actions will affect the condominium 

market for the whole of Sweden, even though the problem is concentrated to the metropolitan 

areas, and will probably have a negative impact on consumption. On the other hand, the 
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households in the larger city regions are those with the highest condominium prices and hence 

those who will be affected most by these policies. This could help damping the increased debt 

due to rising condominium prices and contribute to a sounder housing market.  

The fact that differences between the counties were captured by the interaction variables, and 

hence that people with certain characteristics are more concentrated in the metropolitan areas, 

is indicating that it is not the largest city counties themselves who differ from rest of Sweden. 

The difference lies in the composition of certain individuals, reflected in the interaction 

variables, living in these areas. The policy actions should therefore be targeted against people 

with these characteristics, as been discussed above. The metropolitan areas are the driving 

force behind the economic growth in Sweden, and dampening the housing market specifically 

in these areas could come with economic losses for the whole country.  

On the other hand, the signs of a bubble in the condominium markets of the metropolitan 

areas should not be ignored since such a bubble could also have severe consequences. Also, 

the shortness of house supply together with a relatively high population growth in these areas 

could develop into a house bubble in the longer run. Hence, regional policy actions might be 

needed in order to cool down the housing market in the larger city counties, especially if the 

aggregate policy actions discussed before can have a negative effect on the housing market 

for the rest of Sweden. Since there is a balance between the risk of a housing bubble and the 

risk of policy actions slowing down the economic growth of these regions, the policy actions 

set should consider this.       

Focusing on the aggregate level, the fact that income alone has a significant positive impact 

on debt is indicating that a higher income comes with an increase in debt. This is in line with 

earlier empirical research which states that the largest debt-to-income ratio is held by the 

highest income group. Therefore, focusing on income alone when granting loans could be 

misleading. The expenses should also be considered and a higher debt-to-income ratio should 

not be allowed even for the highest income group.          
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6. Conclusion  

This thesis has examined potential driving factors behind the level of debt in Sweden and if 

these factors differ between the metropolitan areas and the rest of the country. In order to 

adjust for autocorrelation and heteroscedasticity one outlier for each model was corrected for 

and the White cross-section covariance method was applied. Running the first simple 

regression model showed that the variables for asset, condominium supply and house price 

had a positive significant impact on debt. The fact that an increase in assets affects the debt 

level positively was expected since assets include real assets such as houses. The 

condominium supply’s positive impact on debt could be a sign of an unsaturated housing 

market and the positive effect of house prices indicated the fact that households utilize equity 

withdrawal. The condominium price showed a negative significant impact on debt, which 

could be the result of a larger sensitivity to increasing condominium prices. The fact that 

wealth affected the debt level negatively was unexpected but might be due to a larger wealth 

implying that the need to take on loans is smaller. Finally, an increase in average age had a 

negative impact on debt, which indicates that younger households take on debt in order to 

smooth consumption.  

The included dummy variables for the three largest city counties were significant on the five 

percent level. The reason for getting such high significance levels on all the dummies might 

be due to a small selection problem. Including more regions made the dummy variables less 

significant, which indicated that the largest differences were located to the three metropolitan 

areas. The housing supply showed a larger positive effect on debt in these areas, which might 

be due to housing shortages. The fact that the wealth had a larger effect could be a result of 

wealthier persons living in these areas being more prone to take on debt. The average age’s 

positive effect on debt indicated a smaller tendency for amortization and longer maturities in 

the larger cities. Assets on the other hand showed a smaller effect on debt in the metropolitan 

areas, which could be due to larger financial assets offsetting the effect of real assets on debt. 

The variables for condominium supply, house price and condominium price all had a smaller 

effect on debt in the largest cities. The fact that income and unemployment had relatively 

smaller effects on debt in these areas might be due to higher overall income and lower 

unemployment, making the debt level less sensitive for changes in these variables. The 

smaller effect of income could also find its explanation in less credit rationing. 
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To improve the first model, interaction variables were included based on those that resulted in 

a lower Schwarz-Bayes information criteria and hence a better model. The first interaction 

variable,         , captured those who had a higher wealth due to higher condominium 

prices and the variable affected the debt level positively. A rise in the value of condominiums 

increases the net wealth for those who own a condominium, which accumulate the level of 

debt through equity withdrawal. The second interaction variable,         , reflected a higher 

housing supply due to a higher income level, which decreased the degree of debt. This might 

be a result of both a higher income level leading to a smaller tendency to take on loans and a 

higher housing supply leading to lower house prices which shrinks the debt burden. The final 

interaction variable,        , captured the effect of higher income leading to higher wealth 

which affected the level of debt negatively. Including dummy variables to Model 2 showed 

that none of the dummy variables were significant. This might be due to the fact that the 

interaction variables captured the effect of differences between the metropolitan areas and the 

rest of Sweden. The information obtained from the interaction variables could be interpreted 

as more people with larger wealth due to higher condominium prices are living in the 

metropolitan areas. It could also mean that there is a larger aggregate income level among 

people living in these areas, leading to greater wealth and higher housing supply.  

Some policy actions were discussed based on the obtained results. The fact that a higher 

income affected the debt level through a larger wealth negatively in the larger city counties, is 

a sign of less tendency for taking on debt in these areas. Further, the higher housing supply 

due to higher income dampened the debt rate to a larger extent in these areas is indicating a 

sound mortgage market. Although the slow or even stationary adjustment of housing supply 

together with a large population growth in these regions is likely to exaggerate the increase in 

house prices and hence create a house bubble. In order to avoid this, a boost in the housing 

supply could be a solution.  

However, the most alarming result was that higher condominium prices led to a greater wealth 

that in turn has been driving up the debt level more among people in the larger city regions. 

This indicated the use of equity withdrawal on condominiums to a larger extent in the 

metropolitan areas compared to the rest of the country. The policy actions should therefore be 

targeted against condominiums, for instance by an increased loan ceiling when allowing for 

equity withdrawal. It was also discussed that there is a balance between the risk of a housing 

bubble and the risk of policy actions slowing down the economic growth of these regions, and 

that the policy actions set should consider this.      
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