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Abstract  

 

The level of indebtedness in Sweden has been rising substantially and is well above the 

levels prevalent in other countries. Consequently, the government introduced an 

amortization requirement in 2016, which was further strengthened in 2018, in order to 

lower the risk that a high level of debt might constitute for both households as well as 

for the economy. We analyse whether mortgage repayment has an effect on the level of 

indebtedness and we contribute to the present studies by investigating the effect of an 

amortization requirement by predicting long term consequences. In order to answer our 

research question, data from Sweden and Finland is used, two countries that despite 

many similarities have very different mortgage repayment cultures. By conducting a 

panel data analysis, we prove our hypothesis that amortization has a significant effect on 

the level of indebtedness. However, we do also discuss that cultural factors might be 

crucial in determining the actual effects of a mortgage payoff requirement. Yet, we 

conclude that amortization might be a good start to decrease the high debt level in 

Sweden. 
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1. Introduction 

The choice to buy a house is one of the biggest economic decisions made in life for 

many households. However, to finance the housing investment, households generally 

take on large portions of mortgage debt. The level of indebtedness in Sweden has been 

rising at a faster rate than the disposable income, with the debt-to-income ratio doubling 

over the last 20 years. Consequently, the Swedish ratio is well above the EU average 

(SCB, 2017; Cocco, 2005). The prevailing housing shortage and low interest rates, 

coupled with high prices of real estate, result in a higher demand for mortgages that may 

be too large for the households if the market conditions change (FI, 2017). A high 

household indebtedness does not only pose a risk to the households themselves, but may 

also result in severe consequences for the economy in general as a result of a lack of 

resilience to economic shocks. Recently, house prices have decreased, causing an 

increased level of uncertainty on the market. The situation has stabilized but if the house 

prices start to decrease considerably again, it may result in severe consequences due to 

the large risk of an inability to pay off the high mortgages (Sveriges Riksbank, 2018). 

This view is shared with the governor of the Swedish central bank who claims that the 

high levels of debt constitute the greatest risk to Sweden’s economy (FI, 2017; Reuters, 

2018). Consequently, the Financial Supervisory Authority introduced an amortization 

requirement in 2016 with the aim to decrease mortgage taking in the country. Before the 

introduction, no amortization requirement was prevalent. The established obligation 

required all new mortgage takers with a loan-to-value ratio above 70 percent to amortize 

at least two percent of the original loan amount on an annual basis. Furthermore, 

households with a loan-to-value ratio of between 50 and 70 percent are obligated to 

amortize one percent. In 2018, the mortgage payoff requirement was further 

strengthened with an obligation to amortize at least one additional percentage annually 

if the loan amount is larger than 4.5 times the annual gross income (Kontantinsatsen, 

n.d; FI, 2016; Montelius, 2018). 

  

On the other hand, amortization is much more common in other countries. The average 

loan repayment period in Sweden is close to 148 years, which is in stark contrast to 

other states where it is normally between 20 to 40 years. Furthermore, the situation in 

Sweden is different even in comparison with the neighbouring countries in Scandinavia. 



 

2 
 

In Finland, the average amortization time is 20 years coupled with a limit of a 

maximum 30 years and loans free from amortization are not allowed. This is different 

from the situation in Sweden where households with a loan-to-value ratio below 50 

percent are not required to amortize (Seppänen & Söderroos, 2016; Jakobsson, 2012). In 

fact, we observe in our data that the average debt-to-income ratio in Finland is 

approximately 32 percent lower than the Swedish one, implying a notably lower level of 

risk for both the individuals as well as for the country. 

  

The purpose of this thesis is thus to investigate whether there is a relationship between 

amortization and the willingness to take on debt by using data from Sweden and Finland 

which, despite being alike in many aspects, have different mortgage repayment cultures. 

We use the debt-to-income ratio as measurement for household’s willingness to take on 

debt. Previous studies have investigated the amortization behaviour among households 

as well as the relationship between the amortization requirement and its effect on house 

prices (Montelius, 2018; Seppänen & Söderroos, 2016). Yet, the effect of amortization 

on the mortgage level has not been extensively studied and only short-term effects have 

been taken into consideration. The present reports show that the short-term effect is 

indeed a decrease in mortgage taking but the effect is not necessarily substantial 

(Ericsson & Svensson, 2017; Claesson & Eklöf, 2018). In fact, Oja and Thunell (2018) 

state that the amortization requirement even fails in hampering the upward trend in the 

level of indebtedness by investigating short-term consequences. A result that is not line 

with economic theory in the field. Due to the fact that the debt-to-income ratio has been 

increasing continuously from both a historical as well as from an international 

perspective, the importance of the relationship cannot be neglected and leaves a gap for 

investigation (Sveriges Riksbank, 2018). Considering that the time period after the 

establishment has not been extensive, only the immediate results can be studied if 

exclusively Swedish data is taken into account. Yet, as the aim of the study is to 

investigate whether amortization indeed affects the level of indebtedness, not only in the 

short term, an empirical comparison with Finland is therefore conducted. The results 

may help to understand what the consequences of an amortization requirement can be 

on debt taking and clarify the effect of amortization on household indebtedness.  
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However, the prevailing differences can potentially also be a result of cultural 

differences and corresponding social norms. According to Almenberg, Säve-Söderbergh 

and Vestman (2016), there are strong indications that debt choices are influenced by 

social norms. This aspect will also be discussed as a potential reason for the disparity 

regarding amortization between the two countries, as an alternative explanation of the 

difference in the mortgage level. Our findings support our hypothesis that amortization 

has a significant effect on the level of indebtedness and do therefore go in line with 

economic theory on the subject. However, cultural reasons do further explain why this 

result should not be interpreted as a paradigm shift towards amortization.  

  

The remainder of the thesis is organized as follows. Section two presents a theoretical 

framework of the relevant factors that affect the level of mortgage as well as a country 

specific overview of the housing and mortgage market. Part three presents the data 

while the fourth section discusses the method used to complete the study. The fifth 

section presents the results which are further discussed in part six. Lastly, a conclusion 

is made in section seven. 
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2. Theoretical Framework 

This chapter presents a country specific overview of the housing and mortgage market as 

well as a theoretical framework of the relevant factors that affect the level of mortgage. 

Lastly, the life cycle-theory is described and our hypothesized model is depicted. 

2.1  The Swedish mortgage and housing market 

As the Swedish population is growing, the demand for housing is consequently 

increasing. However, this is in contrast to the supply of new properties due to an 

unsecure market structure and regulations, which increases the risk for construction 

agencies to build new real estate. The building rate is therefore too low and the demand 

is substantially bigger than the supply. Historically, Swedish house prices have 

generally been rising and long-term losses on the housing market cannot be found. The 

only exception is the real estate crash in the early 1990s. Yet, since the mid 1990s, the 

prices as well as the mortgage taking has increased notably. In addition, the income has 

risen and the interest rates have decreased, all this coupled with more liberalized credit 

terms. Due to the deregulation in the mid 1980s, banks could now govern their own 

lending (Landberg, 2016). Thus, the demand for mortgages has risen as a result and real 

debt, debt adjusted for inflation, has increased (Sveriges Riksbank, 2014).  

 

A fixed mortgage rate was the norm during the 1990s and over 90 percent of the 

mortgages had a fixed rate in 1996. This is in contrast to the 50 percent it had fallen to 

in 2013. Furthermore, amortization of the mortgage was often required before the 

beginning of the century. Yet, due to the increased demand for mortgages and the 

characteristics of a deregulated market, banks began to offer amortization-free 

mortgages that only required interest payments. Loans that indeed required a repayment 

had an amortization time that was often over a hundred years, and constitutes 

approximately 148 years on average today. Moreover, mortgages may cover up to 85 

percent of the value of the house (Sambla, 2019).  It can be proven that amortization has 

been very low by analyzing financial savings. As household’s financial savings have 

been negative since 1997 and zero in 2012, it can be concluded that the mortgage loan 

payoff has been minimal (Sveriges Riksbank, 2014). In recent years, the individual 
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financial savings have continued to be negative but increased to a slightly positive level 

in the second quarter of 2018 (SCB, 2018a; SCB, 2017). 

 

The tenure choice is yet another factor that affects the demand for mortgage taking. A 

vast amount of rental apartments in Sweden have been converted into tenant-owned 

apartments and new real estate is often tenure owned. Due to the rent control that 

prevails on the Swedish housing market, which hampers construction of new rental 

properties, people are forced to buy. Thus, debt has become privatized as households are 

required to pay for the right to occupy and use the tenant-owned apartment in addition 

to a monthly fee for common costs. Regarding single family dwelling, private 

ownership is the most common form and constitutes 91 percent of all tenure forms in 

this category. The general lack of rental apartments as well as rental single-family 

dwelling thus contributes to mortgage taking (JM, n.d; Eskilsson, 2014; SCB, 2018b).  

 

2.2  The Finnish mortgage and housing market 

The debt-to-income ratio in Finland is notably lower than in Sweden, but it generally 

follows the same upward trend (Bank of Finland Bulletin, 2017). Applying for a 

mortgage in the country is relatively easy if the debt taker has a permanent job and 

presents calculations of how expenses will be covered. The mortgage may cover up to 

80 percent of the value of the property and the interest rates are very low, even close to 

zero (Keskinen, 2017). The interest rates for new mortgages are variable in 

approximately 90 percent of the cases, which is often considered riskier than fixed rates 

(Homberg et al., 2015). What constitutes the greatest difference to Sweden on the 

mortgage market is that amortization is very prevalent in Finland and the Finns pay off 

their mortgages within 20 years, whereas the average repayment time in Sweden is close 

to 148 years. Interest-only loans do not exist. Rather, annuity loans are very common, 

implying that a certain amount of the mortgage needs to be repaid on a regular basis 

(Trocme & Kruse, 2017). 

 

In contrast to Sweden, house prices have not risen as much in Finland over the last ten 

years, 17 percent compared to 59 percent in Sweden during the same time period 

(Trocme & Kruse, 2017). One reason is that the supply of new properties meets the 

demand in Finland, which can be considered more stabilizing for house prices 
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(Sunabacka, 2017). The most common apartment form in Finland is to own shares in a 

housing company where the shares allow living for the household. Though not 

completely similar, the ownership of the apartments can be compared to the Swedish 

tenant-ownership. The housing company owns the apartment, but shares can be 

collected to a specific apartment, entitling occupancy and control for the shareholder. 

Yet, the demand for rental dwellings is increasing (Keskinen, 2017; KTI, 2018). Even 

though there is no rent regulation in Finland today, as opposed to the situation in 

Sweden, the rents have not increased substantially as a result of the increased demand. 

This can be explained by a fast pace construction of new rental apartments as well as by 

a slower population growth than in Sweden as a result of a lower intake of immigrants 

(Schauman, 2019; Grunfelder, Rispling & Norlén, 2018). 

 

2.3  Factors of indebtedness 

There are many factors that drive household indebtedness, both on a macroeconomic 

level as well as on a microeconomic scale. Jacobsen and Naug (2004) created a model 

for household debt by presenting debt as a function of interest, housing stock, income, 

house prices, unemployment, rate of students, and the house turnover rate. Although 

this model looked at the change in household’s total debt, there are several variables we 

can incorporate in our model for household mortgage debt. We use the debt-to-income 

ratio as a measurement of household’s willingness to take on debt. It measures how 

many years of future income households are willing to sacrifice to buy a dwelling. The 

Central Bank of Sweden (Sveriges Riksbank), the Swedish Financial Supervisory 

Authority (Finansinspektionen) and the Swedish National Debt Office (Riksgälden) 

(2015) support Jacobsen and Naug by stating that house prices, the level of the real 

mortgage rate as well as the disposable income are key driving forces related to the 

increasing debt-to-income ratio in Sweden. The importance of these factors is linked to 

their effect on housing demand and thus mortgages as most of the purchase price of real 

estate is covered by debt. Furthermore, the importance of the driving forces presented 

has also been emphasized in international studies which are thus independent of the 

specific economic situation in Sweden, emphasizing their relevance in the context 

(Parliament of Australia, n.d; Wanja, 2011). Consequently, the effect of each of the 

factors on the mortgage level is presented below.  
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2.3.1      House prices 

Recent as well as historical housing booms have shown that there is a correlation 

between mortgage volumes and prices of real estate. House prices that are growing 

faster than the financial wealth of the household result in increased levels of mortgage 

taking due to the increased difficulties to pay with savings. It is also true that most 

often, sales of real estate will increase the overall level of market debt. As existing real 

estate owners decide to exit the market, they allow first time owners to enter. The 

residual debt for the old owners will most likely be significantly lower than the present 

value of the house, hence the first-time purchaser will have to finance the dwelling with 

more debt than what is repaid by the old owner. Through this mechanism we see that for 

rising real estate prices, new households will have to take on more debt, thus increasing 

the gross outstanding mortgage debt. Moreover, the outcome of increasing house prices 

might also exert a positive effect on the supply of mortgages. Banks may be 

increasingly willing to lend more because of the increasing value of the collateral, if 

they consider the house prices sustainable. This assumption corresponds to the theory of 

the financial accelerator, implying that a change in the value of a collateral has an effect 

on debt taking (Basten & Koch, 2011).  

 

2.3.2 Real mortgage rate 

The real interest rate has a substantial effect on the demand of mortgage as it constitutes 

the price that the borrower needs to pay to the bank for the mortgage and thus 

determines the monthly mortgage payments. It can therefore be stated that a high 

interest rate decreases the demand for debt taking whereas the opposite is true for a low 

rate. In terms of tenure choice, a high interest rate is thus often related to an increased 

interest in renting as a substitute for buying (Wanja, 2011). Moreover, the importance of 

the effect of the real mortgage rate is related to user cost of housing where the rate 

constitutes the cost of borrowing and is, together with the expected price changes and 

house value depreciation, compared against the rental cost. The cost comparison should 

thus determine whether to buy a house and take a mortgage or to rent instead. The 

relationship can further be supported by decreasing real mortgage rates in Sweden, 

coupled with an increasing level of indebtedness. In fact, the downward trend regarding 

the mortgage interest rates in Sweden has resulted in a situation of decreased interest 
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expenditures, as a percentage of disposable income, despite the fact that the level of 

indebtedness is increasing. Moreover, the characteristics of the mortgage rate do also 

play a substantial role in the level of indebtedness as a shorter interest rate fixation 

period often entails a lower mortgage cost (Sveriges Riksbank, FI & Riksgälden, 2015). 

However, a rate with a short fixation period, or a lack thereof can be considered riskier 

due to the floating characteristics of it, which thus implies a risk of a higher interest rate 

in the future (Corporate Finance Institute, n.d). 

 

2.3.3  Income level 

The level of income constitutes another driving force behind household indebtedness as 

it indicates the amount of money that can be qualified for in terms of mortgage. The 

higher the income the household has, the more expensive the house that can be applied 

for and it can thus be concluded that there is a positive relationship between the two 

factors. In Sweden, household income has increased by approximately 4.1 percent per 

year since the year of 2000. However, the income comes later in life nowadays due to a 

longer time spent on education. Consequently, there is less saving as a result, which 

may increase the need to take on debt. In fact, the debt-to-income ratio increased the 

most among young borrowers. If the house prices rise faster than the income, the 

demand for mortgages may increase due to the relationship between income and debt. 

Even though the income in Sweden is increasing, the debt to income ratio in the country 

is growing bigger as well, which implies that household debt is growing faster than the 

income (Sveriges Riksbank, FI & Riksgälden, 2015; FI, 2018). Indeed, rising house 

prices is one of the main contributors to the increase according to the Financial 

Supervisory Authority in Sweden (2018).  

 

2.4  Amortization 

With the aim to decrease the risks that the high level of indebtedness may impose on 

both individuals as well as the economy as a whole, the Financial Supervisory Authority 

in Sweden introduced an amortization requirement in 2016. The requirement should 

result in less buying of expensive properties that are beyond budget and thus lower 

mortgages, which substantially decreases the risk for households as well as banks if 

property prices would decrease. The demand for expensive housing may therefore be 
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lower due to the amortization requirement as a bigger sum needs to be paid back. 

Consequently, house prices for expensive properties may decrease due to the increased 

demand for cheaper properties. In this situation, the value of the property for owners of 

expensive houses may be lower than the mortgage, which might unable the mortgage 

takers to pay off their debt. The requirement may also create a lock-in effect on the 

housing market as people might be less willing to move to avoid being forced to 

amortize. This is the case since the requirement in Sweden applies to new mortgages. 

Thus, mobility on the housing market will be reduced, which results in socioeconomic 

costs such a limited possibility to improve the living conditions due to a mismatch of 

housing consumption and needs (FI, 2016; van der Vlist et al., 2002, Eskilsson, 2014).  

 

However, on an individual level, amortization results in less household debt over time. 

This is especially true regarding retirement when income is already low and a fully 

amortized property would thus not contribute to an additional expense in terms of 

interest rate payments. However, as loan repayments reduce the total amount of the 

mortgage, interest rate payments decrease every month. This reduces the risk for the 

household if the income would change or the interest rate would increase (FI, 2018; 

Ghilarducci, 2018; Advisa, 2018). Amortization may thus be viewed as an alternative 

form of saving as the money returns to the debtholder. It is often considered more 

advantageous to pay off a mortgage than depositing money into a savings account as the 

interest rate on a mortgage is always higher than the interest that can be earned on the 

cash deposited. The bigger the gap is, the more advantageous it is to amortize. Another 

form of saving may be to invest in risky assets such as stocks or bonds. However, the 

importance of the risk factor should be considered as the return may be lower than the 

rate that must be paid to the bank. In contrast, amortization is considered a risk free 

savings form (Eskilsson, 2014).  

 

2.5  Attitudes towards debt 

The increase in the amount of debt in Sweden can also be explained by socio-cultural 

factors. During the past decades, societal norms regarding indebtedness have changed 

dramatically. When a society is characterized by a culture where mortgage taking is the 

norm, indebtedness is not socially opposed. In fact, family members, friends and co-
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workers greatly influence and determine preferences, behaviour and utility (McCartney 

& Shah, 2016). Thus, a social comparison may influence indebtedness due to prestige 

and status concerns. Although money spending may cause personal concerns, the social 

meaning of the acquired good plays an important role (Loanbase, 2018). The social 

value of an expensive house might therefore be greater than the personal concerns 

regarding money spending. However, mortgage taking may be considered a situation 

characterized by uncertainty as the economy is often impossible to predict. It is 

important to make a distinction between the term risk and uncertainty as a situation 

characterized by risk has a known probability whereas the probability in an uncertain 

situation is unknown. Uncertainties are assessments of the future on a subjective basis, 

often influenced by social judgement (Lindén & Palmaer, 2015). According to 

Hofstede’s cultural dimensions theory, people in different countries evaluate uncertain 

situations differently. The theory allows a cross-country comparison and the results are 

presented on a scale between 0 and 100, where increasing numbers indicate a higher 

degree of uncertainty avoidance (Mori et al., 2010; Geert Hofstede, n.d). Notably, 

Sweden and Finland score differently in the category with Sweden scoring 29 and 

Finland 59. It can thus be stated that Swedish people do not, generally, consider unclear 

situations as problematic in contrast to Finland where the level of uncertainty avoidance 

is considerably higher (Hofstede Insights, n.d). 

 

2.6  The life-cycle theory 

Due to the fact that individuals are not bound by their income and can take on debt, a 

higher living standard can be obtained today according to the life-cycle hypothesis. This 

theory, created by Franco Modigliani and Richard Brumberg in the early 1950s, 

opposed Keynes conclusion that consumption is mostly dependent on current income. 

Instead, consumption can be moved across time and is rather subject to expected income 

over the entire lifecycle, thus taking future income into account and by that smoothen 

life consumption. By saving and borrowing, the life-cycle consumption does not need to 

completely mirror the income profile. The theory predicts that when a household saves, 

consumption is refrained. However, since more wealth is accommodated, consumption 

above income will be possible in the future. If a household takes on a loan, consumption 

above income is possible but will be below income in the future due to loan payments. 
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Taking on loans therefore implies an intertemporal substitution that enables a higher 

consumption today coupled with a lower one in later years (McDowell et al., 2012; 

Ramstedt, 2014). This theory can be implemented on the housing market in recent times 

where a higher living standard can be obtained by mortgage taking. To finance a 

property with debt, lowers consumption in the future, given the same income level. 

However, as amortization might be considered an alternative form of saving, it may 

indeed allow for consumption in later time periods. As loan repayments serve as a 

safety net for the future, consumption does not necessarily need to be substantially 

altered in case of unexpected economic changes if repayments have been made 

(Norberg, 2018). 

 

2.7  Hypothesis 

We believe that a stricter amortization schedule decreases households’ willingness to 

take on debt as the monthly payments to lenders would increase at any level of 

indebtedness. The following base model can illustrate this hypothesis. We assume that 

households have an income of which they can only consume or make debt payments. 

The income (𝑌) is the disposable income after tax. Consumption (𝐶) accounts for all 

expenses not related to debt financing. Debt payments are split into two categories, 

interest payments and loan repayment (𝐴).  Interest payments depend on the interest 

rate (𝑅) and the loan amount (𝐿).  

 

We assume that households spend all their disposable income:  𝑌 − 𝐶 − 𝑅𝐿 − 𝐴 = 0  

Since we are interested in the loan balance, we solve for (L) and find: 

 

 𝐿 =  
1

𝑅
(𝑌 − 𝐶 − 𝐴) (Eq. 1) 

 

This implies that if A increases we expect households to borrow less since the partial 

derivative is the following: = −  . 

 

We want to estimate the effects of amortization on the willingness to take on debt using 

the hypothesized model in equation one. 
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To resolve for comparison difficulties between the countries, we put the average 

household debt in relation to the average income per household (loan-to-income or 

LTI), 𝐿𝑇𝐼 = . Using the model in equation one, and put it in relation to the average 

income, results in the following equation:      

   

 𝐿𝑇𝐼 =
1

𝑅

𝑌 − 𝐶 − 𝐴

𝑌
=

1

𝑅
1 −

𝐶

𝑌
−

𝐴

𝑌
 (Eq. 2) 

We extend the model to incorporate different households’ financial situation. There are 

households with a stressed economic situation who have a low or zero net wealth. 

Generally, in contrast to the households with a high relative net income, these households 

borrow an amount that should be close to, or fully explained by the house prices. For 

these households,  is important. While high relative net income households generally 

have savings that reduce the effect of the house prices, 1 −  is of more importance.   

Since the effect of amortization and not the effect of the amount amortized is of interest, 

we want to modify the amortization variable A to a dummy variable D which takes on the 

value 1 for mortgage paying, represented by Finnish data, and 0 for non-mortgage paying 

which is represented by the Swedish data.  

The relative net income, 1 − , will be referred to as 𝐶∗ and the relative house price,  will 

be denoted 𝑃∗. 

Assuming a multiplicative effect between the different variables, including the relative 

net income, the interest rate, the relative house prices and the dummy for amortization, 

we hypothesize the following model: 

 

 
𝐿𝑇𝐼 = 𝛼

1

𝑅
1 −

𝐶

𝑌

𝑃

𝑌
𝑒  

(Eq. 3) 

 

Where, β0 β1 γ and θ are elasticity constants.  
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3.  Data 

The data for the empirical analysis is collected from Statistiska centralbyrån, (The 

Swedish Statistical Bureau), Sveriges Riksbank (The Central Bank of Sweden) and 

Tilastokeskus (The Finnish Statistical Bureau) with the observation period 2000-2016 

for Swedish data and 2000-2017 for Finnish data, totaling 35 observations. Since the 

information is collected by government agencies it ensures reliability. Our quantitative 

panel study is narrowed to the 21st century due to limitations of information for both 

countries. Secondary data of average income, institutes mortgage lending to households, 

house prices, interest rates of house loans and mortgage policy, is used in the study. The 

relative net income, the relative house prices and the average interest rate for mortgages 

have been chosen as control variables due to their significance in previous studies. 

Although there is a consistency of the country specific variables, there is an 

inconsistency in how the data has been collected. For Sweden, the average income was 

directly given by the SCB (The Swedish Statistical Bureau) and the house loan interest 

rates were obtained by the mortgage rate comparison website bolåneräntor.com, which 

collects data from the major Swedish banks as well as the central bank of Sweden. From 

the Finnish database, numbers were given at an aggregated level. Hence, average 

income, households average outstanding debt to housing institutes and mortgage rates 

were calculated as averages for each year. Swedish average household debt to housing 

institutes was calculated similarly. The debt to income ratio was calculated by dividing 

the average household debt with the average income for the two countries. Housing 

prices are unprocessed indices with the base year 2000 for both countries. Moreover, 

since the information regarding our control variables is presented on a yearly basis and 

there is a lack of data for years earlier than the 21 century, the sample size is limited to 

35 observations. Descriptive statistics for the aggregated data are presented in table 1. 

Subject specific statistics are found in table 2 and 3.   

 

From tables 1 to 3, it can be observed that the aggregated average loan-to-income ratio 

is 0.7821, stating that the average household borrows 0.7821 times its average income. 

With an average yearly income of 353 691 Swedish crowns, households borrow on 

average 0.7821353 691=276 621SEK. It can be seen that the average loan-to-income 

ratio is greater in Sweden than in Finland, which might support our theory that 
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households are less willing to borrow when forced to repay their mortgage. Another 

interesting statistic is that the average interest rate is slightly higher in the non-repaying 

country, which should decrease the willingness to take on debt. The price of houses is 

higher in Finland on average. However, the relative house price is higher in Sweden. It 

can therefore be concluded that the average income in Sweden has to be lower than in 

Finland, which is also supported by the statistics. Since the relative prices in Sweden are 

higher, this may support a higher level of mortgages, which is further supported by the 

high loan-to-income ratio. Yet, the difference in the price to income ratio is not as great 

as the difference in the loan-to-income relationship and it might therefore be questioned 

whether the lower income in comparison to prices is the only factor that drives the high 

level of mortgage taking. The maximum prices observed in the latest year for both 

samples are 1,605 621 and 2,221 000 (Appendix). How the average real price in Finland 

is higher than in Sweden while the maximum price is observed in Sweden is explained 

by the price development of dwellings. In the early 2000s prices were higher in Finland, 

but as the effects of the Swedish no-mortgage policy grew stronger, the prices have 

appreciated at a much faster rate in Sweden than in Finland. Swedish dwellings became 

more expensive in real terms in 2012.  

 

The price, spending and income are measured nominally in Swedish crowns (SEK) with 

the appropriate exchange rate for each year. The relative net income (𝐶∗) and relative 

house prices (𝑃∗) are ratios that show the proportion of income households consume 

and the price of dwellings in terms of yearly incomes. The interest rate is presented in a 

decimal form. 

 

Table 1. Aggregated descriptive statistics  

 LTI House 
price 

Spending Income Rate C* P* 

Avg 0.7821 1207514 290776 353691 0.0331 0.1753 3.3337 

Median 0.7308 1290174 295040 355680 0.0314 0.1379 3.3073 

Max 1.2798 2210000 377356 449340 0.0650 0.3442 5.5544 

Min 0.3684 390000 196302 255840 0.0103 0.0440 1.5187 

St.dev 0.2484 423784 45750 50722 0.0151 0.0814 0.9007 

No.obs 35 35 35 35 35 35 35 

Period 2000-2017 2000-2017 2000-2017 2000-2017 2000-2017 2000-2017 2000-2017 
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Table 2. Descriptive statistics for Finland  

 LTI House 
price 

Spending Income Rate C* P* 

Avg 0.6247 1277555 296864 382775 0.0302 0.2292 3.3063 

Median 0.7011 1384387 307307 384975 0.0299 0.2335 3.3436 

Max 0.7433 1605621 377356 449340 0.0650 0.3442 3.7965 

Min 0.3684 779851 196302 299347 0.0103 0.1235 2.5728 

St.dev 0.1344 266240 51494 38174 0.0159 0.0713 0.4407 

No.obs 18 18 18 18 18 18 18 

 

Table 3. Descriptive statistics for Sweden 

 LTI House 
price 

Spending Income Rate C* P* 

Avg 0.9487 1133353 284331 322896 0.0362 0.1183 3.3626 

Median 0.8899 1117000 280610 325640 0.0355 0.1080 3.1936 

Max 1.2798 2210000 348014 397880 0.0605 0.2349 5.5544 

Min 0.5759 390000 234504 255840 0.0164 0.0440 1.5187 

St.dev 0.2335 543100 39301 44266 0.0140 0.0442 1.2311 

No.obs 17 17 17 17 17 17 17 

 

In table 4 we see a low correlation between the relative net income (𝐶∗) and the other 

two variables (𝑅) and relative prices (𝑃∗). In contrast, there is a significant negative 

correlation between the relative prices and the interest rate, which suggests that the 

model could face problems with multicollinearity. According to Reddy, 

Balasubramanyam and Subbarayudu (2013), a value of above 0.6 can cause a 

multicollinearity problem, which is the case for our data and should be taken into 

account. 

 

Table 4. Correlation matrix 
 

 Ln R Ln P* Ln C* Ln LTI 

Ln R 1 -0.6004 0.2345 -0.3837 

Ln P* -0.6004 1 -0.1276 0.7396 

Ln C* 0.2345 -0.1276 1 -0.7036 

Ln LTI -0.3837 0.7396 -0.7036 1 
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4. Method 

In order to answer the research question, the collected secondary data was used to 

conduct an econometric panel data analysis. Panel data is a multidimensional 

measurement and involves cross-sectional information surveyed over time and is 

therefore suitable as we use data from Finland and Sweden during a certain period 

(Gujarati & Porter, 2009). Thus, structuring data into panels enables an analysis of a 

more advanced model (Kotte & Lind, 2015). Additional advantages of panel data are a 

lower risk of collinearity among the variables due to the variability provided as a result 

of the two combined dimensions. The characteristic of a two-dimensional model results 

in more degrees of freedom as the number of observations increases, which allows for 

more precise estimates. Lastly, panel data are better able to study dynamics of change. It 

can therefore be concluded that this specific data can enrich analyses in ways that would 

not be possible with solely longitudinal or cross-sectional information (Baltagi, 2005). 

The type of information used is a long panel data, which implies that there are fewer 

entities than time periods (Gujarati & Porter, 2009). Even though the panel is long, the 

number of observations is limited. The collection period is chosen to be as recent as 

possible. However, as we want to compare the Swedish data, characterized by a lack of 

amortization, with a culture of amortization, more recent data for Sweden than 2016 

will not be regarded due to the establishment of the amortization requirement discussed 

earlier. Considering the short time period that has passed since the introduction of the 

requirement, an analysis of exclusively Swedish data would only provide us with 

immediate effects and not display a general, representative, result. Due to the fact that 

the Finnish data covers the year 2017 as well, the data is unbalanced. The choice to 

include one additional year for Finland is to increase the sample size. 

 

According to Gujarati and Porter (2009), empirical analyses of time series data require 

stationarity. Stationarity implies that a time series mean and variance are constant over 

time. However, not all of our data is stationary. The presence of non-stationarity if 

ordinary least squares (OLS) methods are applied may result in misleading estimates of 

the variables, a situation called a spurious regression. A spurious regression indicates a 

false relationship between the variables, showing a significant result that does not exist. 

This false relationship is usually discussed in the context of time series data, yet may 
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also be applied to long panel data, characterized by 𝑇 > 𝑁, and is therefore taken into 

account in our thesis (Nguyen & Nilsson, 2014). 

 

In order to analyse panel data, there are three general models that can be used. The 

pooled OLS model neglects cross-section and time series characteristics of the data and 

pool the observations into one big regression. The drawback of the model is the 

camouflage of heterogeneity, which implies that all individual characteristics are 

incorporated in the error term. Thus the error term is likely to be correlated with the 

explanatory variables in the model. This problem can be solved by using the Fixed 

Effect Least-Squares Dummy Variable (LSDV) model, in which each entity is allowed 

to have its own intercept value. This enables the heterogeneity effect to be incorporated. 

The intercept may vary across the subjects, yet it is time-invariant. However, in a LSDV 

model, random variables are considered fixed and not treated as random. The Random 

Effects Model (REM) expresses the heterogeneity through the disturbance term. The 

intercept value of every cross-sectional entity is affected by an intercept that is a mean 

value of all cross-sectional intercepts, since it is assumed that the subjects are drawn 

from a bigger universe, as well as a random error term that shows the heterogeneity. A 

drawback of the model is that if the individual error term component and one or more 

explanatory variables are correlated the estimators obtained are subject to bias, which is 

not the case for estimators obtained from the fixed effect model (Gujarati & Porter, 

2009; Park, 2011). 

 

In order to determine which out of the three models to use, different tests shall be 

conducted. The choice between a fixed effect model and a random effect model is 

determined by conducting a Hausman test. The test investigates whether there is a 

correlation between the unique errors and the independent variables, thus the null 

hypothesis states that the random model is preferred. This hypothesis is later tested to 

determine which model that shall be used. However, this test is not applicable in our 

case since the random effect model requires the number of cross sections to be bigger 

than the number of coefficients. Therefore, the random effects model is not considered. 

Consequently, the choice of model is between a pooled OLS and an LSDV model. A 

restricted F-test is conducted to determine which model that is preferred. The null 

hypothesis states that all differential intercepts are equal to zero. Since our F value 
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(46.37) is statistically significant, even at one percent level, the null hypothesis is 

rejected, which implies that a fixed effect model is preferred (Gujarati & Porter, 2009). 

We have conducted a fixed effect model that shows the dummy effect explicitly.  

To continue without the theoretical model (Eq. 3) using the framework of a fixed effects 

regression, we take the logarithm of all variables to reformulate the model into an 

additive form which we now can estimate. It is assumed that the coefficients are the 

same for both subjects and over time. To differentiate the two mortgage policies, a 

subject specific dummy variable is used to model the different intercepts, where the 

dummy takes on the value one for mortgage repayment and zero for no mortgage 

repayment.  

   

Our model in logarithmic form:  

 

 𝑙𝑛(𝐿𝑇𝐼 ) = 𝛼 − 𝛽 𝑙𝑛(𝑅 ) + 𝛽 𝑙𝑛(𝐶∗ ) + 𝛾𝑙𝑛(𝑃∗ ) + 𝜃𝐷 + 𝜀  (Eq. 4) 

 

In equation 4:  𝛼 = 𝑙𝑛(𝛼 )  

 

When running our estimated regression, a very low Durbin Watson statistic was 

identified which implies that there is a problem of severe positive autocorrelation in the 

model. This is supported by analyzing the critical values for the Durbin Watson statistic, 

which are above our critical value at any level of significance. Autocorrelation implies 

that the disturbances are not independently distributed and an error in one period is 

carried over to the other. The presence of it makes the T-statistics larger than they 

should be, which may cause misleading results that the slope coefficients are 

statistically significant when this is not the case. In order to produce unbiased results 

although presence of autocorrelation and non-stationarity of our data, a generalized least 

squares (GLS) regression will be used. This method is used when the main assumptions 

of the Gauss-Markov theorem of homoscedasticity and absence of serial correlation are 

violated. Thus, when OLS is not optimal. Furthermore, according to Baltagi, Kao and 

Na (2011), the t-statistics can be interpreted despite non-stationarity when an estimated 

GLS is used.  
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5. Results and Analysis 

Now we can run the hypothesized model from equation 4. The original results are 

shown in table 5 column 1. The remaining columns show versions of equation 4 with 

added and/or omitted variables to test the robustness of the model. Column 2 shows the 

original model with the inclusion of a trend variable and column 3 shows the model 

when omitting the interest rate. Column 4 shows the importance of house prices as an 

explanatory variable for the loan-to-income ratio. 

  
 

Table 5. Results from the GLS estimation 

 

Equation 1 2 3 4 

Intercept -1.2461*** 
(0.0809) 

0.8017*** 
(0.0796) 

-1.1017*** 
(0.0685) 

-1.2878*** 
(0.1916) 

Ln(R) -0.0621* 
(0.0621) 

0.0508** 
(0.0246) 

  

Ln(P*) 0.6143*** 
(0.0412) 

0.2102*** 
(0.0564) 

0.6401*** 
(0.0464) 

0.8509*** 
(0.1468) 

Ln(C*) -0.1169*** 
(0.0424) 

-0.0662** 
(0.0263) 

 

-0.1328*** 
(0.0283) 

 

Ln(Trend) 
 

0.2547*** 
(0.0312) 

  

Amt -0.3617*** 
(0.0328) 

-0.3696*** 
(0.0236) 

-0.3341*** 
(0.0142) 

 

𝑅  (Overall) 0.9887 0.9955 0.9708 0.5043 

 

The dependent variable is ln(LTI). Standard errors are stated within brackets. * (**) [***] 

stand for significance at the 10, (5) and [1] percent level.  
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We choose to proceed with our original model (column 1) as we consider this model the 

most robust. We observe that adding a trend variable (column 2) causes the coefficient 

for the interest rate to change sign, indicating a positive relationship with the loan-to-

income ratio. We have strong beliefs that this is not the case, supported by economic 

theory, which is why we choose not to proceed with this model. Since the interest rate 

showed the lowest significance, we tested a model without including it (column 3). This 

showed some minor differences in the 𝑅  while the coefficient estimates were 

practically the same. This would suggest that the interest rate variable might not 

contribute that much to the model, however, as theory strongly supports the significance 

of the interest rate on the loan-to-income ratio and our estimation shows a significance 

at 10 percent, we proceed with the hypothesized model in equation 1.  

 

One surprising remark on the estimation is the extremely high 𝑅  value of 0.9887. This 

value is illogically high suggesting some spuriousness of or model. Possible 

explanations of the high 𝑅  is the collective dependency on the interest rate by the 

explanatory variables. Another explanation is a high correlation showed in table 4 

between the relative house prices and the loan-to-income ratio. From table 5 column 4, 

we can see that the house price variable explains 50 percent of the variance in the 

dependent variables which itself is very high. Interpreting the coefficient for house price 

in this simple regression, a one percent increase in price ratio would translate into a 0.85 

percent increase in the loan ration, meaning that the majority of the change in LTI is 

explained by 𝑃∗.  

 

Returning to the estimated output of column 1, it is shown that all our independent 

variables are significant at a ten percent level. The interest rate variable has a slightly 

depreciated significance most likely explained by the correlation with the relative house 

prices shown in table 4. The relative house price has a positive relationship with the 

dependent variable, which is consistent with our theory. When prices appreciate faster 

than the level of income, it may result in accelerated mortgage taking. The coefficient 

for 𝑃∗ is 0.6143, meaning that if 𝑃∗ increases with ten percent LTI increases with 6.143 

percent. In Sweden, house prices have been growing faster than income over the last 

two decades. This may be one of the explanations to why there is a higher debt-to-

income ratio in the country than in Finland. Furthermore, the significant negative 
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relationship that corresponds to the relative net income implies that if the relative net 

income increases, mortgage taking decreases. An interpretation is thus that as 

consumption increases, the need to take on debt increases, which can be justified 

according to theory regarding the income effect on indebtedness. If consumption 

increases by ten percent while the annual income remains constant (i.e, 1 −  falls by 

ten percent), LTI will increase with 1.169 percent. Our finding proves that a will to 

consume allows for an intertemporal substitution. Moreover, the negative relationship 

between the interest rate variable and mortgage taking is in line with the theory that an 

increased interest rate makes borrowing more expensive and thus less desirable. If the 

interest rate increases by ten percent, LTI decreases by approximately 6.2 percent. 

However, when observing the interest rates for the countries, Finland has a lower rate 

than Sweden, which should imply a higher level of mortgage taking. This finding may 

suggest that the other economic factors have a stronger effect than the interest rate or 

that other factors, except from purely economic ones, might have an influence on the 

willingness to take on debt.  

 

The estimated model of equation 3 given the estimated constants from equation 4 is 

presented in equation 5.  

 

 
𝐿𝑇𝐼 = 𝑒 . ×

1

𝑅𝑖𝑡

.

× (𝐶∗ ) . × (𝑃∗ ) . × 𝑒−0.3618𝐷 
 
(Eq. 5) 

 
Our model proposes that the marginal product of mortgage paying policy on LTI is 

𝑒 . = 0.6964, meaning that the level of indebtedness would fall by a factor of 1 −

0.6964 = 0.3036 or 30.36 percent. For Sweden it means that the level of indebtedness in 

the country would fall from an LTI ratio of 1.2798 in 2016 to an LTI ratio of 0.8912 

after implementing a mortgage policy, which is still higher than the ratio in Finland for 

the same year. The decrease in mortgage debt because of amortization is fairly in line 

with the difference in the debt-to-income ratio between the two countries of interest as 

presented in the introduction. Even though our estimated model displays that 

amortization does have an effect on indebtedness, the underlying country culture can 

also be of importance.  
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6. Discussion 

Our model corresponds well with economic theory in the field, however, a cross-

country variable comparison suggests that the countries do not behave completely 

according to what can be predicted. Amortization has, as hypothesized, a negative effect 

on the level of mortgage taking, yet what is economically rational can be heavily 

influenced by socio-cultural factors. It should therefore be kept in mind that as Sweden 

is not characterized by a mortgage taking culture, an amortization requirement may not 

have a long-going effect. Indeed, as amortization has an effect on the level of 

indebtedness according to our findings, the requirement will most probably result in less 

mortgage taking, yet perhaps solely on a high mortgage level. Indebtedness that 

corresponds to a loan-to-value ratio of above 50 percent should decrease as loans on 

such levels must be amortized. This is supported by previous reports presenting a lower 

degree of mortgage taking in the short term for households with a loan-to-value ratio of 

above 50 percent (Ericsson & Svensson, 2017). Yet, the overall effects of the 

requirement are not substantial according to previous findings (Claesson & Eklöf, 

2018). Indeed, amortization may stop when the mortgage level is below this threshold 

due to the prevalent acceptance of a lack of amortization. An amortization requirement 

might thus not necessarily change the attitude towards debt and households with debt-

to-value ratios below 50 percent have no incentive to amortize. It can naturally be 

considered that there might be an attitude change as a result of a requirement. 

Obligatory debt repayment can signalize that indebtedness might be dangerous, which 

could further reduce the risk for people of ending up in debt traps. Yet, in order to be 

fully convincing, the requirement would probably need to cover a level of indebtedness 

of below 50 percent as well. However, as there is no statistical data on how long it takes 

for a mortgage culture and amortization norms to change, only speculations can be 

made. 

 

It is also worth mentioning that the households with low income levels and thus 

hypothetically lower savings are more likely to be affected by the requirement as they 

may no longer afford to apply for housing that is substantially above their economic 

situation. According to theory, this may result in an increased demand for cheaper 

housing, such as rental dwellings. Yet, as rental dwellings in Sweden are rather 
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converted into housing forms that require the buyers to have substantial capital, effects 

on the housing market may be suspected as a result of the amortization requirement. 

Furthermore, it might be questioned why an amortization requirement was not 

introduced earlier as many countries require debt repayment. Despite the fact that a high 

level of indebtedness constitutes great potential risks for both individuals as well as for 

the economy, the hesitant attitude towards it may be a result of macroeconomic policies. 

Loans that take an annuity form, such as in Finland, may not be preferred as it requires 

households to amortize even during periods of recession, in which it is more rational to 

consume. Whether amortization is preferred or not can be a result of attitudes towards 

stabilization policy. It can be argued that reasons to why the requirement was not 

established earlier was due to macroeconomic preferences. However, it might naturally 

be questioned whether a high debt-to-value ratio actually constitutes a risk if it is mostly 

a consequence of home ownership. Since the real estate composes a collateral for the 

banks, the house can be taken over by the bank if the interest rates on the mortgage are 

not paid. Yet, as relative income and indebtedness are negatively related according to 

our findings, the households that are more likely to take on debt do rather have an 

inferior economic situation and are more sensitive towards economic changes. Since the 

inferior economic situation remains and the value of the house belongs to the bank, 

consumption will be low in recessions nevertheless and affect the economy negatively. 

This is precisely the outcome that annuity loans may have. The reason for the hesitant 

attitude towards amortization is therefore more probable to be cultural rather than 

motivated by macroeconomic policies. 
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7. Conclusion 

Since 2016, amortization requirements have been introduced in order to decrease the 

severe level of debt that is prevalent among households in Sweden. As real estate 

constitutes the biggest asset for many households, the purpose of this thesis was to 

investigate whether mortgage repayment indeed has an effect on the level of 

indebtedness. To answer our research question, Finnish data, in addition to Swedish 

statistics, was taken into account as Finland has a culture of mortgage repayment and 

therefore symbolized amortization in our model. Our findings depicted that mortgage 

repayment has an effect on indebtedness and the amortization requirement should 

therefore help to diminish the high debt level in Sweden and thus make the level of 

Swedish indebtedness more comparable to other countries. This finding is in line with 

theory that displays that the costs resulting from amortization should decrease the 

willingness to take on debt. Our model suggests that even with an amortization policy, 

Sweden would have a higher loan-to-income ratio than Finland, which may be due to 

significant cultural differences affecting the initial value. It can further be suspected that 

the amortization requirement might not necessarily result in an attitude change towards 

debt and mortgage repayment is likely to only be made down to the required level of 50 

percent of the loan-to-value ratio. Our regression result can therefore be viewed as an 

upper limit on the effect amortization has on the level of indebtedness. In contrast to 

other research, the aim of our paper was to suggest what effects the amortization 

requirement might have in the long term. However, as the time of attitude changes is 

difficult to measure, only predictions can be made. Nevertheless, our results show that 

the level of indebtedness should be decreased as a result of the amortization requirement 

and can be considered a helpful step in order to reduce the risks related to a high level of 

debt, both personal risks such as a debt trap as well as risks for the economy in large.   

 

7.1 Limitations and suggestions for future studies 

Some limitations were encountered when we were writing our thesis. Firstly, due to a 

lack of data, the amount of years taken into account is rather low. This increases the 

likelihood of committing a type two error and thus to accept a null hypothesis that 

should have been rejected. As our results are significant, this does not need to be a great 
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issue in our study. Naturally a suggestion for further research is, however, to include 

more subjects in the thesis. Secondly, since we are using country averages in our data, 

we believe that there might be a bias towards larger cities. One suggestion is then to 

compare data from different demographic regions both within and between countries 

rather than using a general country average.  Lastly, as the time after the amortization 

requirement has not been extensive, a cross-country comparison had to be made. This 

results in a culture bias and thus not a result that perfectly predicts what the long term 

outcome of the requirement will be in Sweden. Yet, as Sweden is nowadays a rather 

multicultural country, the cultural effects are of interest to take into account. 

 

This thesis has clarified the effects of amortization on the level of indebtedness and 

given an overview of potential long-term effects of the amortization requirement. 

However, it would be of interest to analyze the actual long-term effects after a couple of 

years. A model version that would be of interest is to include country dummies in the 

other variables and make a corresponding country comparison by considering more 

country specific differences. Moreover, the culture variable is only described and not 

included in our model due to resource limitations. It would be interesting to see how big 

this effect actually is as well as to investigate the results based on an incorporation of 

demographic variables. Thus, to expand our model from a purely economic one to a 

model that incorporates non-economic factors as well since our findings suggest that the 

results cannot be completely explained by solely economic data. 
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Appendix 

 

 

Figure A.  Price development of housing 

 

The real prices in Finland are calculated as the nominal price x the exchange rate. 

 

Table A1.  Comparison of house prices  

Year Nominal Price FIN 

(EUR) 

Exchange rate 

(EUR/SEK) 

Real Price FIN  

(SEK) 

Price Swe  

(SEK) 

2000 92033 8,474 779851 390000 

2001 91665 9,289 851460 441000 

2002 100500 9,143 918865 526000 

2003 106850 9,131 975677 571000 

2004 113753 9,131 1038705 671000 

2005 120287 9,304 1119118 776000 
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2006 130319 9,248 1205200 933000 

2007 139338 9,259 1290174 1117000 

2008 139982 9,676 1354466 1080000 

2009 139982 10,586 1481806 1193000 

2010 155904 9,485 1478820 1312000 

2011 160114 8,992 1439743 1357000 

2012 163000 8,677 1414308 1411000 

2013 165077 8,668 1430806 1538000 

2014 165116 9,116 1505141 1720000 

2015 164707 9,334 1537388 2021000 

2016 165524 9,478 1568845 2210000 

2017 166382 9,650 1605621 2374000 

 

 

The restricted F-test 

 

 
𝐹 =

(𝑅 − 𝑅 )/𝑞

𝑅 /(𝑛 − 𝑘 − 1)
 

(Eq. A1) 

𝑅 = 0.7999 

𝑅 = 0.9214 

𝑞 = 𝑛𝑜. 𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑖𝑜𝑛𝑠 = 1 

 𝑛 = 35, 𝑘 = 4 
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Then F-stat:  

 

 
𝐹 =

(0.9214 − 0.7999)/1

0.9213/(35 − 4 − 1)
= 46.3740 

(Eq. A2) 

Looking at the critical values for one degree of freedom in the numerator and 30 in 

denominator, we find 4.17 at a 5 percent level of significance and 12.61 at 1 percent 

level. Our test value is greater than the critical values hence we reject the hypothesis 

that the two models are equal and proceed with the fixed effects model.  

 

Table A2. OLS estimation of fixed effect model 

 

 

 


