
MA COPENHAGEN 
E40 BUSINESS SCHOOL 

HANDELSHØJSKOLEN 

RESILIENCE OF THE DANISH HOUSING MARKET 

- IMPLICATIONS OF INTEREST RATE RISK 

Martin Rasmussen 

Cand.merc. Finance and Stratcgic Management 

Master Thesis  

Supervisor: Jens Lunde, Associate Professor Emeritus 

Word count: 174,811 (76,84 pages) 

Hand in: Copenhagen 29th  August 2016 





Abstract 

The purpose of this master thesis is to analyse the resilience of Danish households 

and the factors creating risk for this group. The overall risk exposures for households 

are found to be within credit risk and asset/equity risk. Nevertheless, both these fac-

tors are influenced by interest rate. The negative correlation between house prices and 

interest rates creates a setting were both adjustable and fixed interest rate loans are 

exposed to fluctuations in interest rate levels. These fundamental connections have 

created a basis for the analysis of resilience among Danish households. The current 

resilience is deemed manageable, yet it is important to monitor developments. The 

analysis of elements such as ban types, interest-only loans, contribution rates have 

produced the conclusion that as much as 276,000 households could be exposed. Ex-

posed if interest rates are increased. This amount is significantly higher than estimat-

ed by Danmark's Nationalbank and the Danish FSA. The increased estimation is the 

result of a different approach and weighting to risk factors such as ban type, interest-

only, technical insolvency etc. This altered approach has increased the estimation. 

A discussion of initiatives that could improve resilience has been conducted. 

These initiatives include among others higher equity requirement when purchasing 

real estate, higher demands when obtaining adjustable interest rate loans and re-

strictions for withdrawal of equity. It is believed that some of these initiatives could 

improve resilience and create a more healthy housing market. Especially initiatives 

regarding equity could effectively support borrowers in avoiding technical insolven-

cy. While restrictions concerning adjustable interest rate loans would decrease credit 

risk. 

Findings and characteristics concerning the Danish housing market have been 

compared to European and other comparable countries. This comparison has shown 

that there are fundamental differences within these housing markets. However, it has 

also provided benchmarks and indicated that other methods are useful. Countries such 

as Finland and Austria have prohibited equity withdrawal, which has been a much-

debated subject in Denmark. This area and others have shown that foreign perspec-

tives could be very useful in developing the Danish housing market. 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

Chapter 1. Introduction 

1.1. Introduction 

Housing bubble and low interest rates are words being frequently used today. The use 

is powered by the reactions on the housing market around 2006-2007 and the ex-

tremely low interest rates that have been experienced, especially in 2015-2016. How-

ever, not many people are familiar with the faet that during a large part of the 20th  

century interest rates were also fairly low, but not throughout the whole period. After 

the first oil crisis in 1973, the interest rates reached its peak at 21 percent in 1982 

(Realkreditforeningen, 2015). Around 1982, interest rates began to decrease and they 

have not since been anywhere near 21 percent for fixed interest rate mortgages. In 

regards to adjustable interest rates, they began to increase around 2003 and peaked in 

2008 at around 7 percent, after the introduction of adjustable interest rate loans in 

1996 (Ibid.). As of mid-2009 variable interest rates have been both near and signifi-

cantly below 2 percent (Lunde & Whitehead, 2016: p. 116). The low level of interest 

rates have made it possible for many people to borrow money to invest in real estate 

or other commodities. The negative correlation between interest rates and house pric-

es has implied that prices have increased rapidly during the recent decrease in interest 

rates (David, 2013). This situation has implied that many people have bought real es-

tate at a high price and obtained sizeable loans (Realkredit Danmark, 2012). There-

fore, it is likely that a considerable amount of households will experience even higher 

debt to value ratios, if interest rates were to increase. A consequence of this could be 

difficulties in coping with higher interest rates on loans with variable adjustment i.e. 

higher monthly payments. The development in both short and long term' interest rates 

in Denmark since 1990 is shown in the figure 1. 

Short and long term interest rates correspond to adjustable and fixed interest rates respec-
tively in the thesis. A further analysis of the different loans will be presented in section 2.3. 
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Resilience of the Danish housing marker 

— Implications of interest rate risk 

Figure 1: Short and long term interest rate in Denmark since 1990. 

Source: Lunde & Whitehead, 2016: p. 116 

On Wednesday, December 16th  2015, Chair of the Board of Govemors of the 

Federal Reserve System Janet Yellen announced that the Federal Reserve System 

(Fed) was going to increase the benchmark interest rates in America for the first time 

since 2006 (Stillwell, 2015). Shortly hereafter, the President of the European Central 

Bank Mario Draghi announced that the European Central Bank (ECB) would not fol-

low the same path. Although Mario Draghi and ECB decided not to follow Fed at that 

moment, history have shown that over longer horizons the two follow similar paths 

(ECB, 2016). This would indirectly have consequences for the Danish interest rate 

policy as this follows almost identical paths as ECB (Ibid.). Danmark's Nationalbank 

supports this scenario; they believe that the situation on the US financial markets 

would eventually affect the European and Danish market (Grinderslev et al., 2016). 

The risk of interest rate increase is thus highly relevant for Denmark, and especially 

for the Danish housing market. The Danish housing market is backed by a high 

amount of mortgage loans that provides liquidity to the market. These loans either 

have a fixed or variable interest payment attached to them. However, this thesis will 

show that there are risks associated with both types of loans. The current situation on 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

the Danish housing market shows that prices, especially in major cities, have been 

increasing rapidly. Conversely, it is important to mention that these areas also experi-

enced the largest drops during the global financial crisis (Realkredit Danmark, 2012). 

Thus, the market is vulnerable, which could be the reason interest rates are not in-

creased at the moment in Europe and Denmark. However, an interesting question is 

whether the Danish housing market is able to cope with increases in interest rate lev-

els and how other factors could pressure the financial stability of the borrowers. 

Denmark has one of the highest household debt ratios in the world, which could be 

negatively affected (OECD, 2015). This debt ratio is based on different ban types but 

a large amount is derived from mortgage loans (OECD, 2012). 

There are different institutions that evaluate the housing market in Denmark. 

Quarterly publications from Danmark's Nationalbank are issued, and other institu-

tions as the Danish FSA, Ministry of Business and Growth etc. also publish reports 

concerning the state of the Danish housing market and predictions of future events 

such as interest rate increases. In this coherence it is important to emphasize that the-

se institutions do not make these publications and analysis for the sake of others. The-

se publications are made for the institutions to control e.g. credit lending or risk, 

which is highly based on the state of the market. The overall task for Danmark's Na-

tionalbank is to control the monetary policy and especially inflation, where an im-

portant tool is the interest rate (Danmark's Nationalbank, 2009). However, as the the-

sis will present, all these institutions are not always in agreement with each other. The 

recently established Systemic Risk Council in Denmark focuses on initiatives that can 

prevent or reduce financial risks in the economy (Risikoråd, 2016a). Chairman of the 

Systemic Risk Council is Lars Rohde. As of March 2016, The Systemic Risk Council 

has issued an observation warning of financial risk in relation to the current very low 

interest rates (Danmark's Nationalbank, 2016). In most of the published material 

from 2016, the council has provided the same scepticism about the current situation 

sudden changes in market conditions could lead to large decreases on assets (Risi-

koråd, 2016b: p. 1). Lars Rohde is also the governor chairman of Danmark's Na-

tionalbank, and as it will be presented in the thesis these organisations might not have 

the same view on the risk associated to the current low interest rate level. 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

1.2. Problem statement 

The purpose of this thesis is to identify risk mechanism for Danish households and 

establish a foundation in order to estimate the current exposure. As stated in the in-

troduction it is clear that interest rates have been very low during the last decade. An 

increase in interest rates would indisputable lead to challenges for many borrowers on 

the Danish housing market. However, it would be interesting to analyse, which ban 

types and options that creates these challenges. Additionally and equally important 

would be to address some initiatives that could increase resilience and overall create a 

more healthy housing market in Denmark. The close connection between Denmark 

and countries within the euro zone makes it highly interesting to look at foreign per-

spective. This could provide more knowledge and possible new solutions for devel-

opment to the Danish housing market. These considerations have contributed to the 

configuration of the following research question and sub-questions: 

Which factors are determining risk on the Danish housing market? Would it be 

possible to designate different areas, which could effectively downsize interest rate 

risk and improve resilience? 

i. A theoretical framework based on interest rate risk and on some of the prima-

ry subjects used in the thesis. 

How do Danmark's Nationalbank and the Danish FSA evaluate the housing 

market and resilience? 

Who are those exposed to interest rate risk on the Danish housing market — 

could a certain group be more exposed than other? 

iv. Which methods could be used to improve resilience and how are these tools 

performing? 

v. Do comparable countries use other methods that could be adapted to the Dan-

ish housing market? 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

1.3. Method 

This section will shortly elaborate on the reflections made regarding the method used 

in this thesis. Mainly it will consist of a presentation of the thesis' structure and some 

considerations about the empirical sources that will be used. In relation to the method 

and the thesis, it is important to emphasize that the Danish housing market has four 

tenures; owner-occupied, private co-operative housing, private rental housing and so-

cial housing. The thesis will focus on the tenure owner-occupied. This tenure is by far 

the biggest on the Danish housing market, accumulating to nearly 50 percent of the 

total housing market (Lunde & Whitehead, 2016: p. 110). 

1.3.1. Structure of the thesis 

The aim of the thesis is to evaluate the consequences of higher interest rates and how 

the homeowners would be able to cope with such increase i.e. their resilience. The 

resilience of Danish households is the main objective for thesis and the risk created 

by interest rates. It is evident that interest rate risk plays a major role on the housing 

market nearly affecting every risk factor. 

To establish a foundation for the thesis the first part will be a theoretical 

framework, presenting theories and empiricism in relation to the research area. The 

main theoretical aspect is interest rate risk and will therefore be the main part of this 

section. Other central terms widely used in the thesis will also be elaborated on in this 

section. 

The theoretical framework will be followed by an analysis describing the cur-

rent state of the Danish housing market and the elements creating instability for 

households as seen by Danmark's Nationalbank and the Danish FSA. This section 

will include critical remarks to the publications and their views. Although these criti-

cal reviews are seen as an analysis of the publications, they will be presented in co-

herence with the presentation of these publications. The reason for this is that these 

reviews give a vital and fundamental view of how these institutions view the current 

state of the housing market, and is therefore a good introduction to the following sec-

tion. 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

The following section will include an analysis of owner-occupiers and the fac-

tors pressuring their resilience. This analysis will also involve the behaviour of the 

financial institutions and their role in creating a more stabile mortgage market. The 

most interesting will be to see if financial institutions are able to improve solvency 

and the impact this will have on homeowners. The analysis will be used as catalyst 

for comparing the tindings in the thesis about the current state of the housing market 

and the views presented by Danmark's Nationalbank and the Danish FSA in the pre-

vious section. 

Next, a discussion where some of the new regulatory elements implemented 

will be mentioned. These elements have been implemented based on experiences 

made during the global financial crisis. However, as initial research has shown, it is 

not certain that these new requirements are able to make those changes they were 

supposed to do. Following the discussion, some perspectives from foreign countries 

will be gathered. It is seen as an important comparison since Denmark has close fi-

nancial connection with other European countries. Furthermore, it will be showcased 

if these perspectives indicate whether or not possible methods would be able to intro-

duce in the Danish housing market. 

Lastly, a conclusion where the different sections will be gathered and some of 

the most conspicuous findings will be concluded. 

1.3.2. Empirical sources 

The empirical sources that will be used in this thesis will be both primary and sec-

ondary sources. It is an advantage to use both types of sources since it will ensure that 

the thesis and conclusions are unbiased. The primary sources are used when docu-

ments and information related to the housing market are obtained directly from the 

issuer. An important factor when using primary sources is that they are undistorted 

sources, which is highly relevant when comparing the theoretical views with infor-

mation provided by other sources. Secondary sources are used since it allows for 

complex objects to be presented in a more understandable manner (Moses & Knutsen, 

2007). 
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The thesis will mainly be based on a diverse set of online publications and lit-

erature works by accredited authors. The initial research on the topic and the housing 

market in general have shown that there are not many thorough theories related to the 

topic, but more solitary work and publications on different parts related to the topic. 

Nevertheless, this is seen as a positive element in the thesis as it secures that a high 

degree of the material used is relevant and newly issued. 

The thesis will be based on different subjects in relation to the topic described 

in the theoretical framework, which will then be used and related to throughout the 

thesis. Additionally, publications and market analysis will be used in the rest of the 

thesis in order to keep it up to date and well researched. It is important to make use of 

different sources when assessing and analysing the housing market, since there could 

be differences in view depending on the individual author. 

The main sources of information conceming the Danish housing market will 

be, as described in the introduction, based on publications from Danmark's National-

bank and the Danish FSA. These publications acted as a vital role when the topic was 

decided due to the extensive amount of information about the Danish housing market. 

However, they have received critiques in the wake of the global financial crisis and 

this will also be addressed and commented on. To secure validity and reliability, other 

sources will be used, which could be independent reports like the Rangvid report 

from 2013. This setup has been chosen to secure that the thesis has a more in-depth 

quality outline instead of a more broad and quantity based outline. The method has 

been chosen because it secures that the most significant elements in the thesis, name-

ly resilience and interest rate risk are analysed. This would have been difficult if the 

thesis had a broader scope and would not have made it possible to focus on a few in-

dividual subjects in relation to the Danish housing market and the resilience. 
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Resilience of the Danish housing market 

— Implications of interest rate risk 

Chapter 2. Theoretical framework 

In order to give a better understanding and clarity of the different theories and ele-

ments used in the thesis, the theoretical framework will elaborate on these. The main 

topics will be presented based on the primary literature on the matter and is divided 

into the following topics: 

i. Risk in housing 

i. Credit risk 

Asset/Equity risk 

iL Taxation 

Interest rate risk 

iv. Capital structure 

v. Housing bubble 

2.1. Risk in housing 

Fundamentally, in financial theory risk is a term used to describe the outcome of un-

known scenarios, which means that the interpretation regarding risk can be both posi-

tive and negative (Jorion, 2007). Smith et al. (2009) consider risk for owner-occupiers 

within two main categories: 

i. Credit fisk 

Asset/Equity risk 

Credit risk consists of the households' ability to meet the periodic costs associated 

with living in the home and the financial costs e.g. interest rates in relation to financ-

ing. Asset/Equity risk is perceived as the risk connected to the value and capital gains 

on the real estate asset. Both categories will be used as references frequently in the 

thesis. Although asset/equity risk is not directly connected to interest rate risk, the 

correlation between interest rates and housing prices means that it is an important 
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— Implications interest rate risk 

measure to take into account. Smith et al. (2009) argues that credit risk historically 

has been a more debated subject than asset risk, however, there is a film coherence 

between the two. 

2.1.1. Credit risk 

Credit risk can be seen from both a borrower and financial institution point of view. 

Borrowers are exposed to credit risk in the sense that they could lose their ability to 

make payments. Financial institutions are exposed to credit risk if the borrower is not 

able to make payments and their solvency is challenged. 

When acquiring real estate in Denmark, owner-occupiers have the possibility 

of financing the acquisition at a Loan-To-Value (LTV) ratio of 80 percent in mort-

gage institutions. The remaining 20 percent of the acquisition must be financed with 

equity and/or bank loans — typically at a higher interest rate than mortgage loans. 

During November 2015, it was decided to require a five percent down payment when 

acquiring real estate in Denmark (Risikoråd, 2016b). The five percent equity down 

payment when acquiring real restate will be discussed further in the section 6.3. 

Besides interest and repayment of these loans, households are required to con-

tinue paying administration-, operating- and maintenance-costs. Furthermore, there is 

a property value tax and a land tax, alongside other various costs associated with liv-

ing and owning a property. Taxation is further elaborated on in the section 2.2. These 

current expenses are paid with the disposable income of the household, and it is there-

fore important to cover the following: 

Disposable income > 

interest rates + ban repayment + property value tax + land tax + 

administration—, operating—,maintenance — costs + other various costs 

Credit risk is therefore seen when expenditures on the right side of equation increases 

and pressures the disposable income. Since households could have changing income 

and expenditure patterns, it is important to emphasize that there could be periods 
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where the disposable income might not cover the costs and liquidity is challenged. 

However, for a long term measure there should be a positive disposable income for 

the household to remain economically healthy. The risk associated with disposable 

income is highly connected to unemployment, health, divorce, decline in salary etc. 

and it is important to always encounter all risk when obtaining a ban, since this is 

very crucial in order to be able to cover the costs. Property and land taxes are both 

fixed and can only be changed by new legislation; this area is further elaborated in the 

section 2.2. Administration-, operating- and maintenance-costs are different from 

house to house, and will typically not change significantly over time (Smith et al., 

2009). However, it is an arca where unforeseen costs are present, which could have a 

large impact on the households' liquidity. The large impacts on the liquidity are espe-

cially vulnerable for households in terms of resilience. The resilience is highly a mat-

ter of the volume of the disposable income. 

When a ban on real estate is obtained, the financial institution takes the asset 

as collateral. This collateralization entails that the expenses of the mortgage institu-

tion by all means should be covered first in order to avoid a forced sale. As the sec-

tion 2.3 will elaborate, there are many different ban types with highly different risks 

associated to them, and it is therefore important to match loans with sufficient equity 

for negative events. 

2.1.3. Asset/Equity risk 

Real estate for owner-occupiers is secn as both an investmcnt and consumption good. 

Since the home is often financed with a mortgage ban, it is evident that the equity 

value of the home is the value minus the debt related to it. With this interpretation, it 

is possible to see that a drop in house prices can have severe consequences for the 

amount of equity. In order to put that into perspective the high change in equity can 

be seen in the following example. Suppose an owner-occupier who has recently 

bought a house for DKK 3,000,000 financed with DKK 2,400,000 (80 percent) in 

mortgage ban and DKK 600,000 (20 percent) in equity. If the house price decreases 

15 percent, the equity of the household is then changed by 75 percent 
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(0,15*3,000,000/600,000). Further drops could quickly wipe out all equity and make 

the household technical insolvent. Based on the negative correlation between house 

prices and interest rates, this situation is undesired for many households. It is unde-

sired since they will see their assets drop in value and potentially paying higher inter-

est rates on their mortgage loans. The situation is a bit different for households with 

fixed interest rate loans where higher interest rates will see the principal debt amount 

dropping (Realkreditrådet, 2016a). The 20 percent equity in the above example is 

very high and it is typical that the borrower uses additional loans to cover the remain-

ing 20 percent, making the equity position even more exposed. Especially for first-

time buyers it is difficult to gather that much equity. 

2.2. Taxation 

Tax payments can constitute to a large part of a household total expenses. Taxation is 

influencing both credit risk and asset risk. Credit risk exposure is based on higher 

taxation payments, threatening the borrowers' payment ability. Asset risk can be chal-

lenged since higher taxation could imply lower house prices. Given the high taxation 

level in Denmark compared to other countries in the world, it makes the subject high-

ly relevant for Danish households and their resilience (Lunde, 1999). The resilience 

could be both positively and negatively affected, depending on how the Danish gov-

ernment controls the tax levels. Higher taxes would negatively influence the borrow-

ers disposable income and lower taxes would have a positive impact on disposable 

income. It is therefore important to acknowledge that changes in tax elements could 

have a significant impact on the housing market, which makes taxation an important 

measure. Thus, it is evident that both credit and asset risk is exposed to taxation 

changes. 

As seen in the equation above in section 2.1.1, there are different tax elements 

for owner-occupiers. It is common for all owners of residential properties that they 

pay property and land tax. The property tax is calculated as one percent of the public-

ly assessed property value, however, due to the current `tax freeze' the tax is calculat-

ed using the 2001 publicly assessed value plus five percent (SKAT, 2016). In terms 
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of actual numbers, it was calculated in 2013 that the efficient property tax rate was 

estimated to be 0.6 percent for owner-occupiers (Møller & Parum, 2013). The 0.6 

percent is an average where different discounts are not taken into account. The effi-

cient property tax rate is based on calculations using market value, which is often 

higher than the publicly assessed property value. Although, it is stated that there has 

been a `tax freeze' since 2001, reports have shown that there have actually been a 

significant increase in property tax. The increase has amassed to more than 3.5 per-

centage points in the period from 2001 to 2013 (Brøns-Petersen, 2013). If looking at 

the total housing tax scheme, it has gone up nearly 100 percent in the same period 

from 2001 to 2013, which is very much due to the fact that there has not been a 

`freeze' on land tax (Ibid.). If this trend is expected to continue it is clear that it would 

have significant impact on household disposable income. The above tax obligations 

are all negative for households in terms of liquidity; however, there are tax elements 

that have a positive impact on liquidity, namely the possibility of deducting interest 

expenditures. The impact and influence of interest rate deductibility for borrowers 

will be further analysed in the section 4.1.5. 

Owner-occupiers are exempt from capital gains taxation (SKAT, 2016). The 

faet that these capital gains are not subject to tax could make some owner-occupiers 

speculate in house price appreciations when acquiring a property. Speculation could 

lead to higher debt ratios and lower liquidity constraints. Additionally, speculation 

have been a key factor in leading to house price declines and eventually housing bub-

bles during the last decades, this subject will be further described in section 2.5. 

2.3. Interest rate risk 

When analysing and discussing risk on the housing market, risk is often closely relat-

ed to the interest rate. Interest rate risk is furthermore often closely related to the risk 

aversion of the borrower. A borrower with some degree of risk aversion would select 

a fixed interest rate product (Van Hermert, 2010). Situations where risky investors are 

continuing to choose the riskiest products could eventually be a death spiral for the 

whole market, since they most likely will have difficulties to respect monthly pay- 
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ments in a negative market. It is therefore important that borrowers are fully advised 

and able to cope with the loans they are choosing especially in stressed periods. 

There have been different initiatives to reduce interest rate risk but none have 

been implemented on a significant scale. Caplin et al. (1997) proposed that it was a 

possibility for homeowners to enter into a risk-sharing arrangement and share home-

ownership with financial institutions. Other ideas were based on a real estate and 

property index and the possibility to buy insurance against declines in the index in 

order to hedge risk against interest rate and house prices (Case et al., 1993). As de-

scribed, none of these proposals have been implemented at a large scale for owner-

occupiers. It is therefore not tools that at the present moment can be used to lower 

interest rate risk for households or financial institutions. It is important to state that in 

coherence with interest rate risk companies and other professional investors typically 

hedge that involved interest rate risk. This hedge is often based on instruments such 

as swaps and options, and opens for the usage of Value-At-Risk calculations for a 

possible interest rate risk exposure (Hull, 2015). This hedging can be done through 

either duration or volatility changes. When applying changes in mortgage duration, it 

is possible to keep the overall interest rate risk at its desired target. It is done by either 

buying options or hedging dynamically (Fabozzi, 1998: p. 163). In order to keep the-

se hedge positions running, it is important to have a high degree of liquidity, which is 

not always available for owner-occupiers. However, since the individual owner-

occupier does not use this approach, it is important to look at other factors that can 

address the interest rate risk that households are exposed to. 

On the Danish housing market the match-funding principle have for many years been 

appraised for its ability to lower interest rate risk for financial institutions and bond 

investors. The match-funding principle entails that the ban and underlying bonds are 

issued with the same interest rate and maturity, which is an important factor to keep 

the mortgage market liquid (Realkreditrådet, 2012a). The principle is especially ad-

vantageous for the financial institutions since it minimizes their risk substantially in 

terms of interest rate risk, liquidity risk, option risk, currency risk, etc. based on the 

coherence between mortgage ban and bond (Bomgaard & Laustsen, 2009). Thus, 
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credit risk is the largest risk for mortgage institutions. Credit risk in the sense that the 

borrower will not be able to service their debt. These financial institutions are greatly 

regulated and kept under strict solvency requirements. In order to fund the financial 

institutions and keep them solvent along with the principal repayment and interest 

rate payment a contribution rate is paid, which is kept by the financial institution. A 

brief overview of payments between borrower, financial institution and investor is 

visualized in the figure 2 below. 

Figure 2: Payment directions on the Danish housing market. 

Mortgage 

institution 

Source: Production based on material from Realkreditrådet, 2016a 

In Denmark borrowers have three main mortgage loans to choose from. These loans 

are fixed-rate loans, adjustable-rate loans and floating-rate loans (Realkreditrådet, 

2012a). Adjustable-rate loans and floating rate loans are most directly exposed to in-

terest rate risk (Frankel et al., 2004). Although as the following will describe, there 

are also risks associated with fixed interest rate loans. All ban types are offered with 

the possibility of interest-only periods. 

The most traditional ban type is the fixed-rate ban. The fixed-rate ban is 

typically a 30-year ban where the borrower knows the future payments with the pos-

sibility of prepaying the ban before maturity at par value (100). Since the ban is is-

sued with a fixed-rate for the duration of the ban the borrower will not capitalize 

from decreasing interest rates. However, the borrower has the opportunity, through 

active debt management, to prepay the ban at par value and obtain a new ban with a 

lower interest rate. Although the fixed-rate ban is not directly subject to interest rate 

risk there are elements from interest rate fluctuations influencing their ban, mainly 

the bond rate. Beside bond rate fluctuations, fixed rate borrowers are also subject to 
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asset risk. During the last couple of years the low interest rate levels have created 

high bond rates on the loans due to the coherence between interest rates and bond 

rates, which therefore implies that an interest rate increase could secure low repay-

ment rates for borrowers (Nielsen, 2013). In addition, if interest rate levels decreases 

it will have no influence on the current ban since it is a fixed-rate ban, however it is 

necessary to repay the ban at a higher total amount since the underlying bond rate 

rises. When properties are sold, it is possible to transfer the current mortgage ban to 

the new owners. This is an efficient method to save costs associated with obtaining a 

new ban, i.e. stamp duties, administration fees etc. (Reallcreditrådet, 2012a). Howev-

er, there is a pitfall with this procedure. As figure 1 showed the interest rate levels are 

constantly changing up and down, and if a ban is undertaken at a low bond rate and 

interest rates are beginning to increase this would have significant effects on the re-

payment amount of the borrower. This situation composes a risk for the borrower and 

it will not be the first time it is happening. The above situation became reality in the 

late 1980's where interest rates reached an all-time-high at 21.3 percent in 1982 but 

then started to decline and went down to 10.8 percent in the beginning of 1990 (Lun-

de & Whitehead, 2016: p. 116). The decline meant that new homeowners who had 

bought a property during the first part of the 1980's would see their total debt amount 

rising throughout the rest of the decade if they have continued with the former owner 

ban. Developments like this shows that although there is no direct interest rate risk 

for borrowers with fixed interest rate mortgages, there are other factors that affect the 

resilience negatively. 

Adjustable-rate and floating-rate loans are the other two main types of loans. 

Also denoted as short-term loans. The main difference between these two loans is 

when the adaption of the current interest rate is executed. The interest rates on adjust-

able-rate loans or ARMs (Adjustable-Rate Mortgage) are generally reset with a fre-

quency of 1, 3, 5 or 10 years, whereas the floating-rate loans have even shorter fre-

quency (three or six months) and are tied to a reference rate e.g. Copenhagen Inter-

bank Offered Rate (CIBOR). In Denmark adjustable interest rate loans are donated as 

F 1 for a ban with one year reset fi-equency, F3 for a ban with three-year frequency 

etc. (Realkreditrådet, 2016a). Furthermore, it is possible to have an interest rate cap 
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on the floating-rate ban (Nielsen, 2013). It is important to notice that the borrower is 

guaranteed refinancing for typically a 30-year period. However the interest rate on the 

ban is reset with durations following the above frequencies. 

The adjustable- and floating-rate loans are more directly exposed to interest 

rate risk. In 2014 a supervisory diamond for Danish mortgage banks were issued to 

control and create some indicators for the institutions to follow. The Danish FSA 

stated in their report regarding the new supervisory diamond that borrowers' interest 

rate risk is based on two factors (Finanstilsynet, 2014): 

i. BoiTowers with ban amounts that exceed an LTV of 75 percent 

Loans where the interest rate is only fixed up to two years 

The above factors are stated as indicators, but could be useful in determining the in-

terest rate risk of borrowers. The usage and influence of the supervisory diamond for 

mortgage banks are further discussed in the section 6.2. 

Different methods are used to downsize interest rate risk. It is attempted to re-

duce interest rate risk on adjustable and floating rate loans through refinancing on dif-

ferent dates during the year (Lunde, 2012). However, if an interest rate increase is 

persistent it will have no beneficial effect. It is important to state that Danmark's Na-

tionalbank, ECB or the government, does not control the different interest rate levels. 

The interest rate levels for which borrowers are able borrow money at is decided 

through supply and demand on the financial markets (Rangvid, 2013). These variable 

interest rate loans are, as mentioned, the main source of insecurity for borrowers due 

to their exposure to interest rate risk. As figure 3 illustrates, loans with variable inter-

est rate accumulated to 62 percent of the total outstanding debt for Danish households 

in the third quarter of 2015. Those 62 percent includes 15 percent where the loans 

have an interest rate cap. This cap downsizes the interest rate risk for those borrow-

ers, but it could still have severe consequences for their ability to meet their liabili-

ties. 
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Figure 3: Total outstanding debt for Danish households divided on ban type. 

As mentioned, the adjustable and floating interest rate loans are refinanced with dif-

ferent frequencies. As it is pictured in figure 4 there are 20 percent loans, which are 

reset with a frequency of only one year. During the last years, regulators have tried to 

influence borrowers to select loans with a fixed interest rate or a longer refinancing 

period in an attempt to lower interest rate risk. Different tools such as higher costs 

associated with adjustable interest rate loans or discounts in terms of fixed interest 

rate loans have been issued (Lunde, 2012). Though, as it is evident in figure 4 the 

persuasion is not overwhelming. There are still more than 50 percent of loans with a 

frequency reset within five years. Additionally, 14 percent have floating-rate loans 

that are reset even more often, creating even higher exposure. 
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Figure 4: Distribution of loans on outstanding debt within adjustable and floating 

interest rate loans. 

2nd Quarter 2015 

• 13 

▪ F2-5 

Floating rale w. cap 

Floaling rale 1.10 cap 

Source: Production based on numbers from Association of Danish Mortgage Banks 

Even though regulators are trying to convince people to select less risky prod-

ucts there are still significant risk attached to these as well. This risk is because these 

loans are subject to exposure because of the possibility of periods with interest-only 

(Andersen et al., 2012). It is possible for households to maintain interest-only for pe-

riods up to 10 years. This means that if interest rates were to increase, this would re-

quire higher payments for the borrower after a refinancing, but even more when the 

interest-only period is ended as repayment of the principal amount starts. Therefore, 

borrowers with interest-only loans could experience both interest rate risk and even-

tually credit risk. Many fear this situation since it is the moment of truth to see if bor-

rowers are capable of making their monthly mortgage payments. When the interest-

only opportunity was given to owner-occupiers in 2003 they probably wouldn't have 

thought that it would become such a widely used option. Chairman of the Association 

of Danish Mortgage Banks in 2003 Sven A. Blomberg proclaimed that it was an op-

tion that ideally should be used for people on maternity leave or periodically on social 

support (Rangvid, 2013: p. 118). However, as the following years showed, interest- 
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only loans became more and more popular and evolved from an option to keep the 

economy healthy to an option that imposes a great amount of risk on the economy. 

The diffusion of interest-only loans was a main contributor to house price increases 

during the first part of the 00's. Due to this increasing risk associated with interest-

only loans Østrup (2002) stated three main arguments against these loans. Firstly, the 

slow repayment profile of the ban weakens the security behind the underlying bonds 

issued by mortgage institutions. Secondly, interest-only loans could contribute to 

higher debt and higher house prices, which could aggravate future periods with reces-

sion. Finally, the ban option could be a problem for borrowers since they could be 

encourage to offer more for house than originally intended or even entering into bid-

ding wars. As it will be described in section 2.5 bidding wars are closely related to 

housing bubbles and could often be seen as an indicator that housing markets are 

overheated. The riskiness of interest-only loans will be further analysed in section 

4.1.1, as it will play a main role in the exposure estimation and analysis. 

2.4. Capital structure 

Capital structure for owner-occupiers is often an analysis or comparison between in-

come/wealth and debt. It is often seen that the capital structure is changing over time 

and that debt is minimized as people reach retirement age. However, in economy 

booms and bursts capital structure changes more rapidly, which eventually could in-

crease the risk of not being able to make payments if some parameters change e.g. 

conditions of employment, housing prices, ban repayment request, etc. Research has 

shown that over most of the life cycle it is optimal for an investor to own rather than 

rent the house he or she lives in, which suggest some of the reasoning why investors 

are willing to expose themselves to high interest rate risk on their debt for a large part 

of their lives (Van Hermert, 2010). 

Denmark has had the highest household debt in the world for many years. In 

the latest report from OECD, Denmark was once again number one with more than 

300 percent in household debt compared to net disposable income (OECD, 2015). In 

figure 5, household debt in Denmark is compared to other countries. In 2012 OECD 

20 CBS 01 EN G2111001. 
HANDELSHØJSKOLEN 



Resilience of the Danish housing market 

— Implications of interest rate risk 

stated in a specific report about Denmark that households were believed to be delev-

eraging (OECD, 2012). However, this deleverage has not been significant in the sub-

sequent four years. The change in debt from 2012 to 2015 was lower than from 2010-

2012. In the period from 2012-2015 many people in the bigger cities experienced 

capital gains on their assets (Rohde, 2015b). However, the development in debt sug-

gests that it has not been used to deleverage. This level of high debt makes the Danish 

households more exposed to risk, e.g. interest rate risk on the individual ban amount. 

A critical review of this report regarding Denmark could be that a large part of the 

Danish population has pension savings. These pension savings are illiquid on a short 

horizon, which implies that these are not part of the household assets in the OECD 

report. However, from an interest rate risk perspective, it makes no difference, since 

these pension savings are not able to fund a possible interest rate increase (OECD, 

2012). 

Figure 5: Countries with highest household debt. 
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Source: OECD, 2015 

Besides having the highest household debt, in the period from 1987-2003 the 

net liability/income ratio was increased by 71 percent for all owner-occupiers in 

Denmark (Lunde, 2005). This was a period of appreciating house prices, which again 

highly indicate that instead of saving money during the positive years people are tak- 
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ing on more debt. Lunde (2005) also states that during this period mortgage LTV was 

highly increased. This is another argument underlining that a positive economy are 

factors that contribute to higher debt among owner-occupiers, making them more 

vulnerable when the economy shifts. Evidently, these findings show that it is highly 

interesting to look at the current situation on the Danish housing market and especial-

ly the interest rate risk. Since households are changing the capital structure in positive 

market conditions, as it is now for many in the larger cities, the usage of capital gains 

could make it difficult for households to cope with higher interest rates if market 

conditions change. 

As touched upon it is evident that there are large changes in the household capital 

structure when the economy is changing, additionally are capital gains being used to 

back new loans. Yamashita (2007) argues that there is a connection between con-

sumption of home equity in periods with house price appreciation. This entails that 

the capital gains as a result of increasing house prices is also being consumed by 

households. The consumption of capital gains based on house price appreciations is 

based on equity withdrawal. Equity withdrawal is possible for owner-occupiers if 

they have experienced increases in house prices. However, equity withdrawal is 

draining their assets for equity and making them more exposed to technical insolven-

cy in periods with negative market conditions. 

Technical insolvency can be costly for all stakeholders, including homeowner, 

mortgage institution, retail bank providing additional loans and society as a whole. 

The main threat of technical insolvency is when the borrower is not able to respect 

their monthly liabilities. Different scenarios regarding equity and insolvency are de-

scribed in figure 6. 
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Figure 6: Overview of scenarios concerning equity and technical insolvency. 

Positive Equity Negative Equity / Insolvency 

Liquid No problem. Technical insolvency. 
However, payments on loans are 
paid. 
Should ideally become solvent over 
time due to capital gains and 
reduction of debt through repayment. 

Illiquid When loan-taking the 
liquidity is secured, at 
least for a period. 

Forced sale or bankruptcy. Possibility 
of debt reduction or remission of 
debt. 

Source: Lunde, 2015 

Technical insolvent borrowers are creating more exposure for financial institutions, 

which means that they could be force the borrower to a sale of the property. If the 

owner-occupier is forced into a sale of the home there are significant costs associated 

with this. The owner-occupier is forced to move out and furthermore the property will 

most likely be sold at a lower price than in a general sale. Since the sale is not able to 

cover the total debt amount the borrower is still forced to repay the remaining debt, 

which could pressure the ability to regain a healthy economy in the future. Addition-

ally, technical insolvency can often imply that the borrower is not able to refinance 

their ban and pay the associated costs — making technical insolvency in combination 

with adjustable interest rate loans a significant risk factor. However, it is important to 

notice that it is not only possible to encounter technical insolvency when housing 

prices are declining. Historically, during periods with positive market conditions re-

ports of around 20 percent of households being technically insolvent is not unheard of 

(Lunde & Whitehead, 2016: p. 118-119). 

Different groups of society are more attracted to debt in periods with positive 

economy than others. Groups with low wealth/income ratio have stronger reactions, 

i.e. taking on more debt, than groups with a high wealth/income ratio (Yamashita, 
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2007). It is often seen in both groups that they take out so-called second mortgages 

when house prices are appreciating (Ibid.). A second mortgage can be very risky if 

the housing market bursts or the owner-occupiers see changes in e.g. income patterns. 

Yamashita's research is conducted on the U.S housing market, however the same pat-

tern is evident in the Danish housing market. The Danish mortgage market is very 

open for the possibility of borrowing money on home equity, i.e. equity withdrawal, 

and it has been a widely used option by Danish households in periods with house 

price increases (Bang-Andersen et al., 2013). 

2.5. Housing bubbles 

If the situation follows the predictions of the Systemic Risk Counsel there could be a 

housing bubble in the making (Horn, 2016). The interest rate risk and fluctuating cap-

ital structure will have a large effect on the creation of a housing bubble and could be 

seen as some of the main drivers behind a possible housing bubble. Housing bubble 

as a term is in close connection with terms such as credit bubbles, asset bubbles, etc. 

In a historical view the term did not have any currency until 2002 (Case & Shiller, 

2003). These terms could be put under an umbrella termed financial crises. Financial 

crisis' can have severe macroeconomic consequences for the involved countries. At-

kinson, Luttrell & Rosenblum (2013) made a survey regarding costs for the economy 

during the financial crisis'. This research showed that costs could be as much as 90 

percent of the countries gross domestic product. The consequences of a housing bub-

ble could therefore be enormous. 

Case & Shiller (2003: p. 299) defines housing bubbles as a situation in which 

excessive public expectations of future price increases cause prices to be temporarily 

elevated. This interpretation also suggests that homeowners do not increase their sav-

ings because they anticipate that the increasing house prices will provide this. Addi-

tionally, if the expectations of rapid and steady future price increases are the primary 

motivating factor for buyers, home prices are inherently very volatile (Case & Shiller, 

2003). 
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Another interpretation of the term housing bubble could be the one presented 

by Arce & L6pez-Salido (2011: p. 212), they make the notion that a housing bubble is 

an equilibrium in which some investors hold houses for resale purposes only and not 

with the expectation of receiving a dividend either in the form of rent or utility. A 

market based on these beliefs will make it very volatile and eventually it could be 

very damaging for those with less-investment oriented behaviour. Furthermore, there 

is a positive correlation between the amount of debt and housing bubbles, which im-

plies that limiting debt could have a positive impact in avoiding housing bubbles. 

Speculative buy-to-sell housing investments are more likely in a low interest rate en-

vironment (Arce & L6pez-Salido, 2011). This coherence underlines that interest rates 

act as a fundamental component in both housing bubbles and the resilience of the 

owner-occupiers due to its ability to affect nearly all elements of the housing market. 

Speculative behaviour and excessive risk taking could increase the possibility 

of a housing bubble. Housing bubbles are therefore seen as a direct consequence of 

high risk in the housing market and create the need for a good resilience among 

households. 
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Chapter 3. Resilience and interest rate risk in Denmark 

To analyse the resilience of the Danish housing market and the interest rate risk it is 

fundamental to involve the state of the housing market. In Denmark, information 

about the housing market is available through different publications, but in order to 

maximize the validity and reliability publications from Danmark's Nationalbank and 

the Danish FSA are used. These publications are a combination of speeches and anal-

ysis'. The following will consists of summaries from these publications. Each section 

from 3.1 to 3.5 is carefully picked since they give insight in how these organisations 

evaluate the housing market and each report have its own section. The organizations 

and their views on the housing market are particularly interesting since they control 

and supervise the credit markets and monetary policy (Nationalbanken, 2015). This 

implies that if they are not correct in their predictions or precautions it could have 

significant impact on the housing market. Furthermore, it is interesting to see how 

these organizations view the situation, because as mentioned in the introduction, there 

has been some critique of their predictions regarding the global financial crisis. In 

chapter 5 the reviews of how Danmark's Nationalbank and the Danish FSA evaluate 

the resilience and interest rate risk from chapter 3 will be compared to findings in the 

analysis found in chapter 4. 

3.1. Danish families' financial robustness report 

The aggregated balance for the Danish families is positive and it has contributed to a 

surplus on the external current account. It is therefore concluded that the families 

have a robust economy, which for instance could cope with higher interest rates or 

periods with unemployment. The sensitivity analysis that these conclusions are based 

on is made on the basis of fixed expenses, disposable income, taxes, etc. and a possi-

ble interest rate increase of five percentage points. It is a tendency that people who 

have loans with interest-only generally have more debt than others. Furthermore, the 

group does not use the interest-only period to reduce other liabilities. It is a clear 
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trend that people with more debt than the average, often tend to pick loans with vari-

able interest rate. 

II is important to emphasize that the disposable amount is difficult to measure 

and it is very difficult to measure how much each household can cope with in terms 

of negative changes. When analysing households with mortgage debt, 16 percent of 

these have a negative marginal compared to their net disposable income when all 

fixed costs are paid. This calculation is made on the basis of a standard average budg-

et in terms of costs. (Andersen et al., 2012) 

3.2. The Danish bankers association yearly meeting 2015 

It is important to be aware that low interest rates over a long period can lead to high 

asset prices. Furthermore, it is possible that these low interest rates can hamper 

productivity and development. In terms of the housing market it is believed that the 

unemployment rate will continue to decrease, which eventually could lead to even 

higher house prices. The recent interest rate increase in the USA was highly due to a 

positive labour market. 

In terms of the mortgage providers it is important to be aware of the state of 

the assets, which is used as security for the mortgage. Especially in bigger cities it is 

important to be aware that if prices begin to decline it consequences could be higher 

in these cities. From Danmark's Nationalbanks perspective high price increases are 

caused by the lack of taxation. Throughout the last global financial crisis, mortgage 

institutions were positively affected by the low interest rates, which was a key reason 

why they did not record large losses. However, it cannot be anticipated that this will 

be the situation again. (Rohde, 2015a) 

3.3. Association of Danish mortgage banks 2015 

Throughout the last couple of years prices have increased by around 10 percent per 

year in Copenhagen. An increase like this is high and it is important to be aware of 
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this because it is not a sustainable situation in the long run. Buyers have also noticed 

this increase in prices and there is an expectation among this group that the increase 

will continue. A possible solution to reduce the speed on the housing market could be 

to demand a higher down payment when transactions are made. Furthermore, it could 

be necessary with more extensive demands for those who want to obtain a ban with 

variable interest rate. Lastly, it is highly important that the collateral for the mortgage 

is sufficient and able to cope with a negative development if the housing market turns 

around. (Rohde, 2015b) 

3.4. Financial stability 2015 

The household debt is high but it is not seen as a threat to financial stability. Many 

families have high debt, both relative to income and the value of their assets. This 

group is especially exposed to interest increases, which makes it more concerning that 

credit institutions have lent more than DKK 200 billion to this group. Furthermore, 

75 percent of them have variable interest rates attached to their loans. However, it is 

stated in the report that the risk for this group is reduced since it is families with high 

income and valuable assets. Additionally, the financial stability report states that from 

2010 to 2013 the exposed group with negative financial margin is almost the same if 

an interest rate increase should occur. More interesting is it that it is stated that bor-

rowers would only be able to cope with this increase for a brief period of time, and 

that it would have severe consequences for the disposable income of this group. This 

tendency concerning families with negative margin is shown in the figure 7. 
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Figure 7: Changes in families with negative margin due to interest rate increase. 
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Source: Danmark's Nationalbank, 2015a 

Despite this, the overall situation on the housing market is seen as stable. Higher in-

terest rates could have a negative impact on economic activity and thus income. A 

scenario like this could make the net disposable income even more unsecure along-

side the resilience. (Danmark's Nationalbank, 2015a) 

3.5. New guidelines for mortgage lending 

The Danish FSA has recently addressed the problem regarding significant price in-

creases, especially in Copenhagen and Aarhus. It is evident that there are mechanisms 

in place that could trigger a housing bubble. The concern is mainly based on the fact 

that there is a large group who has high debt, low net disposable income and not 

many valuable assets, etc. Therefore, this group could be very affected if a possible 

increase in interest rate becomes reality. To stabilize the situation a guideline with 

seven points should be implemented. Some of the most significant points concern the 

net disposable income; ability to cope with decreases in house prices despite high 
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debt or even negative wealth and restrictions on the possibility to buy a new house 

while still having another one up for sale. (Danish FSA, 2015) 

3.6. Evaluation and review 

As described through the multiple publications these institutions regard the current 

situation as stable. However, there are areas, which are not being addressed or not 

addressed to the extent that it requires. During the last housing bubble the losses for 

mortgage institutions were insignificant, but the situation today with a high degree of 

variable interest rate læns and generally high debt could make the situation worse. 

The financial robustness report in section 3.1 evaluate the situation based on 

an interest rate increase of five percentage points, which is reasonable since an in-

crease could possibly be at that level. They land at the same conclusion as the other 

analysed publications, namely that the housing market is stable and households would 

be able to cope with such increase. This conclusion is surprising when considering 

that their own calculations show that 16 percent of everyone with mortgage debt has a 

negative economic marginal when a standard budget is used. It is very difficult to ac-

curately estimate a budget for such a large group, which implies that there must be a 

degree of uncertainty. Based on this, it cannot be neglected that this is a large pile of 

loans, which could be even bigger if people are not able to meet the obligations in the 

standard budget. The Danish FSA has addressed the problem of net disposable in-

come and it could be characterised as a question mark. Thus must the resilience also 

be a question mark and not stable. 

All the analysed publications are aware of the high amount of interest-only 

loans that are being issued, however, they are all more interested in the fact that there 

has been a decline in these loans. This prioritizing could be troubling since the 

amount of interest-only loans could be a main factor in relation to the resilience. Fur-

thermore, it could be a problem if they have variable interest rates, which in relation 

to an interest rate increase could be a substantial amount every month. Additionally, 

if house prices begin to decrease it would be very hard to refinance the mortgage. 
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The financial stability report shows that there are outstanding loans for more 

than DKK 200 billion to vulnerable families relative to income and house price. Fur-

thermore, does 75 percent of this group have variable interest rates on their mortgag-

es. This group is greatly exposed in the event of interest rate increases and it is as-

sumed that this could decrease resilience for a large part of Danish borrowers. A situ-

ation like this would move a great amount of borrowers to the right side in figure 8 

and possibly a large part in the top right comer. The matrix in figure 8 is widely used 

in the publications to show different risk scenarios based on ratios for debt to income 

and debt to the value of real estate assets. 

Figure 8: Risk of default and loss size. 

Loi.v tisk of oefa,,it or .oars h risk of aefault or oans 

High loss giver de'auft -‹igh loss ger default 
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Source: Danmark's Nationalbank, 2015a 
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Chapter 4. Analysis of those exposed to interest rate risk 

Considering the current situation of the Danish mortgage market based on the publi-

cations presented in the previous chapter the exposure is at the moment deemed man-

ageable. However, as it has been established adjustable interest rate loans — are domi-

nant, which means that the situation could suddenly look much different. In order to 

determine a reasoned picture of the resilience and interest rate risk it is important to 

analyse the group of lenders and those that are particularly at risk. 

The borrowers in the Danish mortgage market would not be able to secure 

loans and finance to their real estate projects if it was not for the financial institutions 

and investors backing the market. As described the Danish mortgage market is very 

unique with its match-funding principle and possibility of early prepayment. Howev-

er, if mortgagors start to default it will also have implications on the financial institu-

tions, issuing the loans i.e. credit risk. Therefore, the risk and exposure of these or-

ganizations will briefly be analysed after the exposure of the households are analysed. 

4.1. Household exposure 

LTV requirements and credit checks are often seen as a way to prevent and guard 

against risk. However, the LTV ratio is more useful in relation to house price shocks 

in order to secure that there is sufficient equity to keep the household solvent. With 

this interpretation the main source of interest rate risk must be seen elsewhere. As 

LTV is more related to house price shocks, payment-to-income (PTI) ratio is more 

exposed to interest rate risk for households. Payments or expenses are usually very 

different among households. However, it is natural that a large quantity is used for 

mortgage and interest payments (Hansen et al., 2009). Changes in these can have se-

vere consequences for households if their income is not following similar paths. 

Based on this reasoning, debt and income size are significant drivers behind the 

household exposure. Since interest rate risk has the ability to both interfere with pay-

ments and value of assets, it is important to analyse both. 
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As mentioned, Denmark has the world's highest household debt according to 

OECD. Nevertheless, is it necessary to break these numbers down in order to point 

out the group that with high certainty could be most vulnerable presumably due to 

interest rate risk. When this group is to be estimated, it is important to notice that it is 

very difficult to measure how much pressure households are able to resist (Andersen 

et al., 2012). Resilience and disposable income are both closely related to interest rate 

risk, since interest rate risk can have a high impact on both measures. In order to 

make the best possible assessment and analysis, numbers from different sources will 

be compared and taken into account. This method should secure that the estimate is as 

close and valid as possible. 

Initially, it is important to determine whether higher interest rates actually will 

have an impact on households. The illustration in the figure 9 shows the connection 

between interest rates, both adjustable and fixed, and arrears. Arrears are a good 

measure to sec if changes in interest rates actually have an impact on their ability to 

make payments. The diagram in figure 9 shows that there is a connection between the 

measures. Arrears occur when borrowers have not paid their monthly interest and/or 

repayment to the mortgage institution. More specifically the arrears percentage in 

figure 9 shows how many of the total amount of monthly payments that have not 

been paid three and a half month after the date of payment. 
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Figure 9: Interest rate development in coherence with arrears. 
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The relationship is interesting since it supports the statement that higher interest rates 

have a negative impact on the household's ability to repay their mortgage loans. As 

the blue and red line indicates the interest rate levels for fixed and adjustable interest 

rates, respectively, it is evident that it changes over time and that the green line, ar-

rears, changes with similar paths. After a period of increasing interest rates it is pos-

sible to sec that the effect is an increase in arrears. The impact on arrears tends to 

keep increasing even after interest rates have started to decrease again. This shows 

that there is a time delay from the interest rates have increased to the impact is indi-

cated in arrears. 

4.1.1. Risky ban type demand 

As described in figure 3, the amount of adjustable and floating interest rate loans 

without cap makes up 47 percent of the total outstanding debt for Danish mortgage 

banks. This group is very much subject to interest rate risk. The reason why this 

group is particularly exposed is because the future payments are not possible to esti- 
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mate with certainty. Research regarding the Danish housing market suggests that 

more people are choosing fixed rate loans, but it is at a very low pace. This tendency 

is shown in figure 10 and it is clear that there is not a large amount of borrowers 

choosing fixed-rate products when obtaining loans. 

Figure 10: Distribution of new loans divided on ban types. 

a  Adiustatle yderes-, rat.e • F edunerest rate 

Source: Calculations based on data from Danmark's Nationalbank and Statistics Denmark 

The figure 10 shows that an adjustable interest rate ban is still the preferred method 

when new loans are obtained. This is very interesting since it means that a large 

group of people are taking the risky choice when selecting mortgage loans. This ten-

dency adds to the fact that a large part of Danish households are pressuring their resil-

ience. 

In addition to many borrowers having adjustable rate mortgages, they com-

bine it with periods of interest-only. As briefly touched upon in the section 2.3 it is a 

frequently used option by borrowers. As figure 11 shows, there has been a steady in-

crease in the amount of interest-only loans. 
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Figure 11: Amount of interest-only loans based on total outstanding loans. 
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Source: Production based on data from Association of Danish Mortgage banks 

Around 2013 the usage peaked at 56,7 percent, meaning that 56,7 percent of all own-

er-occupiers had interest-only on their mortgage ban. Since then it has declined and 

it is now nearly half of the total outstanding loans that are interest-only. This amount 

is very high and the Systemic Risk Council has labelled them as a major risk driver 

on the total housing market if market conditions were to change (Hvide, 2015). The 

risk is based on the probability that households are not able to free the required capi-

tal when the interest-only period runs out. If an interest rate increase is added to this 

scenario, it makes the situation much more difficult. In Denmark it is possible to have 

interest-only on mortgage loans for a maximum of 10 years (Realkreditrådet, 2016b). 

It is widely agreed that interest-only loans were a main contributor to higher house 

prices in the mid 00's, although the specific degree is questionable (Rangvid, 2013). 

When the period comes to an end, it is very different for households if they will be 

able to comply with payments when they now consist of both interest payments and 

repayment of the principal ban amount. If they are not able to meet these liabilities it 

could have severe consequences, and it is why these loans are considered as a risk 

factor. Additionally, households have interest-only mortgage loans considerably more 

debt than the approximately 50 percent of households without interest-only loans 
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(Andersen et al., 2012). If this claim is correct, this group will most definitely have 

troubles making payments when their interest-only period runs out without adding the 

scenario where interest rates are increasing. 

The interest-only period is a popular tool to increase the maximum spending 

range for buyers and with that increasing their debt. Furthermore, as it is seen with 

long fixed rate mortgage the principal debt amount is not lowered when interest rates 

increase if interest-only is chosen with adjustable interest rate (Jakobsen, 2004). This 

means that interest-only loans, if the economy stagnates, will increase household ex-

posure significantly. 

4.1.2. Exposure estimation 

In order to approximate how many households that are truly exposed to risk it is nec-

essary to look at different sourccs of information. According to Danmark's National-

bank (2015b) there were approximately 18 percent of the Danish households who had 

debt that was between two and four times their yearly income in 2013 with debt being 

above the total value of their assets. The same publication shows that 5 percent of 

households have debt that is more than four times the yearly income, again with total 

debt being higher than the value of their assets, meaning around 60,000 families. As it 

has been established in the thesis, there is a strong negative correlation between inter-

est rates and house prices. This relationship means that in a situation where interest 

rates are increasing, households with debt ratios under four times their yearly income 

and total debt considerably above the value of real estate could also be in danger. 

Case studies have shown that low-income families could be troubled on disposable 

income in periods with negative market conditions when debt reaches two or more 

times their yearly income (McKernan & Sherraden, 2008: p. 56). When adding tech-

nical insolvency and the degree of uncertainty in regards to disposable income it must 

be assumed that it is reasonable to involve this group as well. Based on these assump-

tions, it means that 276,000 households are exposed. However, these calculations do 

not take interest type into consideration. It is important to emphasize that the total 

amount of 276,000 households is technical insolvent based on their debt value being 
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higher than asset value. As described in section 2.4 and figure 6 technical insolvency 

and the possible outcomes can be disturbing for borrowers. Based on the before men-

tioned degree of variable loans compared to fixed interest rate loans, it is believed 

that the group of households exposed directly to interest rate risk could be as much as 

171,000. The total value of debt being higher than value of assets, adjustable interest 

rate loans and accumulating debt that are double or more than the annual income 

characterizes this group. These characteristics are also comparable to the indicators 

that the Danish FSA uses to estimate the borrower's interest rate risk, as presented in 

section 2.3. The total group has debt totalling more than 75 percent LTV, and approx-

imately 20 percent have adjustable interest rate loans with refinancing at an interval 

of one year according to figure 4. In monetary terms each owner-occupying house-

hold has an average of approximately DKK 1.6 million in total debt (Statistics Den-

mark, 2014). The additional amount besides the 171,000 namely the 105,000 who 

have a fixed interest rate ban are also at risk. Their exposure is based on asset risk 

and the impact that an increase in interest rates will have on their asset value. Based 

on the expected amount of exposed households the combined debt is more than DKK 

400 billion. It is important to mention that the all borrowers with adjustable interest 

rate loans are directly subject to interest rate risk. However, the 171,000 in this esti-

mation is even more exposed due to their uncertain situation based on the before 

mentioned characteristics. 

The high debt exposure is first and foremost based on mortgage debt. There-

fore, some of the debt could be reduced when the house is sold and the mortgage re-

paid, although it is not given that selling the house could cover all debt obtained 

through mortgages. However, due to the fact that this group is technically insolvent, 

there will most likely be a deficit after a forced sale. A forced sale could be in the 

event of higher interest rates, where the household is not able to meet the monthly 

payments. Although it only becomes a crucial problem for households when they are 

to sell the property, it must be highly recommended that solvency is re-established so 

that there are equity when a period of declining house prices hits. 
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4.1.3. Interest rate increase scenario 

As section 4.1.2 demonstrated there are a high number of exposed households that 

could be severely pressured by an interest rate increase. However, to emphasize the 

impact of an interest increase and the end of an interest-only period, the following 

section will analyse this. 

The current very low interest rates have created a prosperous environment for 

households investing in real estate. Nevertheless, if boiTowers have not been forward 

looking and considered a possible increase in interest levels it could be a hazardous 

future. To put this possible situation into perspective the following figure 12 shows 

how mortgage payments can change if interest levels are increased. 

Figure 12: Example of monthly mortgage payments for different interest levels. 

1. Adjustable interest rate ban 2. Adjustable interest rate ban 

Principal Amount 

Maturity 

Bond rate 

Interest rate 

Establishment costs 

Monthly payments 

first 10 years 

Monthly payments 

With repayment 

DKK 
2,500,000 

30 years 

100 

0.85 percent 

DKK 45,000 

DKK 1,795.72 

DKK 8,007.76 

Principal Amount 

Maturity 

Bond rate 

Interest rate 

Establishment costs 

Monthly payments 

first 10 years 

Monthly payments 

With repayment 

DKK 
2,500,000 

30 years 

100 

2.50 percent 

DKK 45,000 

DKK 5,242.28 

DKK 
10,018.56 

Source: Calculations based on numbers from the Association of Danish Mortgage Banks 

Calculations in figure 12 are based on an increase in interest rates from the current 

very low level. Both loans are interest-only for the first 10 years. This assumption is 

based on the reasoning that there is a higher probability for households to have it than 
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not to have it. The assumption has been made even though the current tendency in 

Denmark is that more and more people chose loans with repayment through several 

years (Hedevang, 2015). Furthermore, the fictive ban has a maturity of 30 years and 

establishment costs have been assumed to be 45,000. The bond rate in figure 12 has 

been set to 100 (par). Essentially the bond rate is determined by supply and demand. 

With this notation in mind it means that low interest rates should create higher bond 

rates and high interest rates would decrease the bond rate. Additionally, tax has not 

been taken into account in the example in figure 11. It is definitely clear that the abil-

ity to deduct interest expenditures would improve the borrowers liquidity. The impact 

of taxation for homeowners will be further analysed in section 4.1.5, since changes 

could have significant influence on the resilience, especially if seen in coherence with 

interest rate increases. 

Based on an average from financial institutions the current yearly interest rate 

is set at 0.85 percent, which in the prospective ban is raised to 2.50 percent. This in-

crease is very conservative and it could have been assumed to be much higher. A 

higher level is also supported by Danmark's Nationalbank who believes that interest 

levels could raise as much as four to five percentage points (Andersen et al., 2012). 

The difference of DKK 2,006.8 per month when the interest-only period is ended be-

tween the loans does not seem as a substantial increase, but seen in coherence with 

the total household economy it is. The monthly increase amounts to more than DKK 

24,000 per year and will therefore have a great impact on the household expenditures. 

In a survey made by the Association of Danish Mortgage Banks in 2012 borrowers 

made it very clear that their pain threshold is nearby DKK 4,000 in payment increase 

per month (Realkreditrådet, 2012b). This finding clearly supports the argument re-

garding exposure in section 4.1.2 and that as much as 171,000 with adjustable interest 

rate loans could be in the danger zone. The pain threshold is measured as an average, 

which therefore implies that there are some people in the group with a lower limit. 

The group with a lower limit would therefore quickly be in a position where the 

monthly debt service is difficult to comply with. Along with this notation, it is im-

portant to take into account that with a minor interest rate increase they could be 

forced to pay more than half of their limit, thus making the situation fairly uncertain. 
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Since the calculations in figure 12 and the survey by the Association of Danish Mort-

gage Banks do not take tax into account, the results are valid for comparison purpos-

es. 

When analysing the interest payments the situation becomes even more inter-

esting. The total burden of the household in terms of interest payments is substantial-

ly increased, which means that a smaller amount of capital can be allocated to repay-

ment of the principal ban amount. Each month the household will have an increase in 

interest payments of almost DKK 3,500. Besides this direct change in costs higher 

interest rates will, as elaborated on earlier in the thesis, be followed by other macroe-

conomic fluctuations. Housing prices are likely to drop, making it more difficult for 

households to keep their solvency intact. This drop in housing prices makes it more 

difficult for households to regain their investment or at least cover their mortgages. If 

households are not able to cover the mortgages they will be left with a loss. A situa-

tion like this would make the borrowers gathering more and more debt with no large 

assets to sell off if necessary to provide capital. When the households are selling off 

property they offload some of their assets, and if the sale price is lower than the loans 

it is a difficult situation since they do not have a property to put up as collateral for 

their liabilities. 

4.1.4. Additional loans 

Besides mortgage loans it is common for households to have even more costly bank 

loans. These loans are often used to cover the last part of financing in order to respect 

the Danish LTV regulation. However, since these loans become junior debt in rela-

tion to mortgage debt capital is often borrowed at a higher interest rate. Interest rates 

on this financing part, 15 percent in most cases, are following the same market condi-

tions as mortgage debt interest rates and if levels are to increase both categories will 

be affected. This means that besides the example calculated in figure 12 the house-

holds will probably also have additional loans besides the mortgage ban. 

All these factors about household exposure are in different ways linked to 

credit risk. As described previously credit risk is highly related to interest rate risk. 
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Whenever there is an increase in payments for households, they put pressure on their 

PTI ratio. At a certain moment it could get impossible for them to reach their liabili-

ties — costs are increasing at a pace where income is not able to increase at the same 

speed. It is not given that the situation was thought possible to get this bad, neverthe-

less can factors like adjustable interest rate loans, interest-only, highly leveraged posi-

tions put households in extraordinary exposed situations. 

Positive macroeconomic periods will often have a positive impact on the 

household capital structure, since the wealth to debt ratio is improved. House price 

increases lower the LTV ratio, and equity is improved based on house price increases. 

However, it is not necessarily that this free equity is used as a buffer in negative peri-

ods. As it was proven in the theoretical framework, it is highly popular among Danish 

households to obtain additional loans through equity withdrawal. Scenarios like this 

are factors that intensify problems when e.g. interest rates or unemployment are in-

creased resulting in a reduced resilience. Consequences of equity withdrawal will be 

further discussed in section 6.4. 

Although an interest rate increase would be present there are ways that could 

still lower credit risk. If households were in the fortunate position where income in-

creases were a possibility it would improve PTI and the household economy. Other 

factors that could lower the credit risk would be changing to different ban types. An-

other more drastic method is to sell the property and find something less costly. 

Though, it is important to be aware of the transaction costs associated with such a 

sale, which could prove difficult to fmance if already pressured on payments. Trans-

action costs in regarding a sale of a property are estimated to around 8 percent of the 

property value (Lunde, 1997: p. 8). Additionally, if it is a bear market the transaction 

costs could be higher due to the necessity of more marketing, etc. 

4.1.5. Taxation changes 

Given the levels of overall taxation in Denmark and especially property value and 

land tax, these have significant influence on the resilience. As described the property 

value tax has been maintained with a `tax freeze' since 2002. This freeze has been 
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described as one of the reasons why housing market recorded substantial increases in 

prices during the mid 00's (Rangvid, 2013: p. 118). Based on this understanding 

some politicians have seen the property value tax as a place where a hidden tax re-

serve could be present (Møller & Parum, 2013: p. 6). A more correct tax is by many 

believed to better prevent housing bubbles in the future. For those in favour of a tax 

increase it is assumed that it would contribute to higher revenue for the state, more 

fairness and better resource allocation (Ibid.). Ideally, there should not be a `tax 

freeze' since a variable tax would work as a stabilizer for the market. Given the right 

setup the tax would follow the market during increases and decreases, which would 

lower the fluctuations on the market. However, if this setup were to be put in place a 

certain method for doing so is necessary. Different economists have given their views 

on how the tax could be calculated, mainly based on an estimation of supply and de-

mand and the development in owner-occupiers disposable income (Dam et al., 2011). 

Neutral property tax observers have indicated that it would be more compre-

hensive with a setup based on the actual value of the property (when traded) and then 

adjusted accordingly to the current interest rate level (Møller & Parum, 2013). 

Indifferently on how the tax scheme will look in the future it is evident that it 

would probably contain an adjustable factor, which could threaten resilience of the 

households. There are signs suggesting that the property tax rate probably not would 

be lowered. The most significant comparison is the `tax freeze', which didn't stop the 

tax from increasing overall. Another indicator for the future direction could be land 

tax. During the `tax freeze' there has not been a freeze on land tax. It is possible for 

Danish municipalities to decide the level of land tax, within some boundaries made 

by state government. However, it is possible for these municipalities to increase the 

land tax by up to 7 percent a year (Brøns-Petersen, 2013: p. 2). The development in 

land tax could therefore be a benchmark or indicator for which direction the property 

value tax could be heading. 

As demonstrated the taxation level has a high influence on different elements 

on the market making it very important. Although the percentages are fairly low, they 

should be seen in coherence with the total property value and therefore could small 

changes mean significant extra costs. It is very difficult to speculate whether there 
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will be a change in taxation and it seems like it is a matter of which political party 

who have the control (Drachmann, 2015). 

In 2009 there was new legislation conceming taxation. Formerly it has been 

possible for borrowers to deduct interest expenses at a rate corresponding to the min-

imum tax rate (SKAT, 2016). From 2012 to 2019 the deductibility rate is lowered for 

interest rate payments above DKK 50.000 (DKK 100.000 for spouses) with 1 per-

centage point each year (Lunde & Whitehead, 2016: p. 115). Thus it is clear that the-

se new rules are pressuring borrowers with high debt and challenging their disposable 

income more and more each year. This situation would only be enhanced if interest 

rates were to increase since it would mean higher interest payments but a significantly 

lower deductibility rate. For households who have not considered changes and im-

pacts like this, it could pressure an already tight economy even more. 

4.1.6. Time horizon 

Figure 1 in the introduction showed that it is possible for interest rates to drop quick-

ly. It is not abnormal that interest rate fluctuations of 2-3 percent can occur within a 

year or two (Lunde & Whitehead, 2016: p. 116). Historical shifts have shown that it 

is often difficult for borrowers to react when interest rates starts to increase 

(Gravesen, 2014). Thus, the time horizon will have a great influence on the household 

ability to react. If the interest rate increase is quickly established in the financial mar-

kets borrowers could have difficulties being ready to address the new situation. The 

time horizon is therefore important when addressing resilience. When adjustable in-

terest rate loans are reset and provided with a new interest rate it is the moment of 

truth for borrowers. Mortgagors with e.g. a F5 ban will have some years to adapt to 

the situation however they could be subject to much higher payments when the ban 

is reset. 
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4.2. Financial institution exposure 

Equally with the households there is also exposure for the financial institutions issu-

ing these loans. As described earlier in the thesis the Danish mortgage market is using 

a match-funding principle. This match-funding principle implies that there is a form 

of zero sum game. Thus would it be feasible to argue that the monetary exposure for 

mortgage banks and their investors are the same as the total exposure coming from 

households. As the analysis in section 4.1.2 stated the monetary exposure could be as 

much as DKK 400 billion or as much as 276,000 households directly exposed to in-

terest rate risk. However, there are other subjects that could increase the exposure for 

households in order to decrease exposure for financial institutions. 

The largest mortgage institutions in Denmark measured on lending is 

BRFKredit, Realkredit Danmark and Total Kredit. Additionally, are there some 

commercial banks that offer mortgage lending including Nykredit and Nordea 

(Realkreditrådet, 2016c). It is possible to see the difference in lending volume from 

figure 13. 

Figure 13: Financial Institutions on the Danish mortgage market and lending volume. 
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As the figure 13 shows Nykredit/Totalkredit has throughout the last 10 years been the 

largest player on the market, facilitating almost 40 percent of the total mortgage loans 

in Denmark. Besides Nykredit/Totalkredit Realkredit Danmark is the second largest 

mortgage bank with ban amounting to around 30 percent of the total market. 

First of all the main exposure for financial institutions is the credit risk. If 

market conditions are changing and households are not able to meet their liabilities 

the financial institution will suffer a loss. However, they have, as mentioned earlier, a 

mortgage on the property. This mortgage reduces some of the risk, since there will be 

an asset to trade for at least a part of the ban amount. The mortgagor will still owe 

the uncovered part after a forced sale. Nevertheless, it will not always be sure that it 

is possible for borrowers to repay the remaining part of the ban. If this situation oc-

curs in a large scale exposure for financial institutions are present (Rangvid, 2013: p. 

95). Scenarios like this have entailed that mortgage institutions are increasing their 

solvency ratios. However, as the following will analyse, this could potentially expose 

households even more. 

4.2.1. History entails higher solvency 

Leading up to the financial crisis until 2005 it was the opinion from Danmark's Na-

tionalbank that the financial institutions were not particularly exposed and that the 

high increase in house prices was due to the development in income, tax freeze etc. 

(Rangvid, 2013). However, in the beginning of 2006 Danmark's Nationalbank admit-

ted that house prices and the national economy had been overheated, which also di-

rected financial institutions into an insecure future with the possibility of huge losses 

on their accounts. Furthermore, it raises the question if Danmark's Nationalbank 

should have interfered with ban growth and tried to downsize the financial institu-

tions' exposure. In order to maintain an efficient market for mortgage lending it is 

crucial for the financial institutions that they are able to fulfil the demands from the 

bondholders, where refinancing of adjustable interest rate loans are a central element 

of risk. Consequently, an increasing amount of adjustable interest rate loans have 

made this exposure greater. Luckily for the financial institutions the impact under and 
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after the financial crisis was kept low, highly due to the fact that they were able to 

keep the market liquid and interest rates were low (Ibid.). However, if the market is 

not kept liquid it could quickly have an impact on both financial institutions and the 

borrowers. It has therefore been decided by financial regulators that financial institu-

tions are required to have a higher degree of free capital to cover losses if there are 

fluctuations in the Danish or the global economy. Figure 14 shows how much the 

Danish mortgage institutions are required to comply with. 

Figure 14: Capital requirement for mortgage institutions extrapolated to 2019. 

Source: Finanstilsynet, 2016 

The higher capital requirement will be carried through until 2019. The reason why the 

capital requirements are increased through multiple years is considerations towards 

the borrowers who are going to pay for it in the end (Rangvid, 2013: p. 36). It is high-

ly noticeable that many of the mortgage institutions are subject to capital requirement 

demands that amounts to a 6 percent increase from 2015 to 2019. However, the capi-

tal has to be provided from somewhere and it could be pressuring for the provider to 

secure this solvency. 
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4.2.2. Contribution rate increase 

In order to fund and keep these financial institutions solvent they issue a contribution 

rate along with the interest and repayment of the ban (Realkreditrådet, 2012a). This 

contribution rate has been much discussed during the last couple of years, because of 

its rapid increase. This increase is seen as an instrument for financial institutions to 

cushion their holdings and comply with the new legislation within this sector. As fig-

ure 15 shows contribution rates were kept fairly straight until the end of 2009. It is 

believed that it would have been more comprehensive to increase contribution rates 

years earlier when lending increased rapidly. This increase has created an outcry 

among Danish households. There are many examples with people who are worried 

that they will not be able make their payments if this tendency continues (Karlskov, 

2016). The blue line in figure 15 shows that an average in contribution rate across all 

different loans is now moving towards one percent, which for many borrowers are a 

significant amount. The reason behind this increase is new capital requirements for 

financial institutions in the wake of the financial crisis. More interestingly is it that 

contribution rate is significantly higher on adjustable interest rate loans than fixed 

rate loans (Finanstilsynet, 2016). 

Figure 15: Development in contribution rate for mortgage loans. 

Source: Production based on numbers from Finanstilsynet, 2016 
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There are basic rules for increasing this contribution rate. However, these are 

very much in favour of the financial institutions and it is legit to argue an increase 

with the intention of wanting higher earnings (Finanstilsynet, 2016). The contribution 

rate is a closely followed topic as it is not a strictly regulated area and financial insti-

tutions are able to change the contribution rate accordingly. The setup makes it an 

uncontrollable subject for borrowers. Nonetheless, it is important to be aware that 

contribution rates cannot be increased without restraint since it has a high effect on 

borrowers disposable funds i.e. increasing credit risk. This tendency is generating 

more pres sure on household' s liquidity and the fact that contribution rates are higher 

on adjustable interest rate loans makes it even more threatening. These findings make 

it highly relevant for financial institutions to consider higher contribution rates thor-

oughly before issuing them, since it could have a negative effect in the long run. 
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Chapter 5. Exposure comparing with publications 

The following part will compare the results found through the publications in chapter 

3 with those found in the analysis. This will be conducted in order to give a reasona-

ble image of what these organizations base their predictions on and how they value 

the resilience and interest rate risk. There are areas that have not been given much 

attention by Danmark's Nationalbank or the Danish FSA, which could change the 

estimates in other directions. The research and review of the publications in chapter 3 

showed very interestingly that time is not a central topic. The pace of a possible inter-

est rate increase will most definitely have an effect on the households. It is necessary 

with time to adapt to new realities and as mentioned history has shown that this can 

take some time and for some it is not possible at all. Fundamentally, it is not possible 

to state how rapid the increase will be, but it is still very important to take it into con-

sideration. Some households have the advantage that they can have a reasonable 

amount of time until their ban is due for refinancing, however not everyone is in that 

fortunate position. Eventually will those with a longer horizon also have to refmance 

and this will most likely be at a higher interest rate. Based on this, pace cannot be per-

fectly determined, but it is highly important to take it into account. Historie fluctua-

tions in interest rates can possibly give some indications on how rapid an increase can 

be implemented. 

As it has been established in the thesis some of the financial organizations 

have been criticised for the underestimation of the effects in connection with the 

global financial crisis. As the above analysis shows this could be evident again. In 

part 2.1.1 it was revealed that most of the households credit risk is based on disposa-

ble income. Furthermore, disposable income is used to cover many more costs than 

those associated with a mortgage ban. It is clear that this disposable income is very 

difficult to estimate and it is very difficult to estimate a standard budget for a wide 

range of households. This reasoning is based on the very different spending habits 

among the population. Nevertheless, the analysis has tried to estimate a reasonable 

picture of those exposed. The analysis has shown that there could be a higher number 

of exposed households, than what is estimated by these organizations. This is based 

on information from a number of different sources and suggestions regarding expo- 
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sure and disposable income constraints. Through these sources, it can be argued that 

the number of exposed should be estimated higher, due to their low ability to cope 

with higher interest rates. This scenario would increase the amount of households be-

ing moved to the right side of figure 8 and probably in the upper right corner based on 

their high debt to income levels. 

Furthermore, it is a surprise that Lars Rohde and the Danish National bank are 

not paying attention to their own analysis that people are buying real estate with the 

main expectation that it will increase in the future. This is, as demonstrated, a clear 

bubble tendency and is a good indicator of the situation on the housing market. With 

this notation households could be tempted to invest more capital based on the expec-

tation that the future will provide capital gains on property value. 

Contribution rates have been more and more discussed, since it is impacting 

the liquidity of households increasingly. Contribution rates have not been taken into 

account in these publications, however, they are reaching levels where they cannot be 

neglected. They are continuing to increase, which seems to be due to the low regula-

tion and increasing solvency requirements for financial institutions. Taking contribu-

tion rates into account it further supports the argument that the resilience is not as 

good as stated in these publications and that payments like this could tip the scale. 

Solvency and resilience of the financial institutions continue to increase. New 

requirements for solvency have made these institutions fess vulnerable. The composi-

tion of the Danish housing market is also a vital part in reducing the risk for this 

group. This enhanced solvency is partly created through the before mentioned contri-

bution rates. If these rates continue to be increased at the cun-ent pace it would soon 

influence the credit risk and therefore the resilience of the financial institutions. 

Creating higher costs for households in order to increase solvency could cre-

ate a possible negative spiral for the market as a whole. This is not a situation being 

addressed by these organizations and it could bring many into distressed periods. In 

these distressed periods it is often seen that people need to trade up or down in order 

to reduce costs. Especially the 171,000 households with adjustable interest rate loans 

who are already in the danger zone could be at high risk of defaulting on their mort-

gage if they do not have the possibility of getting their costs cut down. 
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A vital area within resilience is the degree of interest-only loans, which seems 

to stagnate according to figure 11 but they are still compiling more than 50 percent of 

the total outstanding loans. The area is not given much attention in the publication; 

however, as the analysis shows there could be a large upheaval for people when the 

period runs out. 

These findings clearly indicate that there is a difference in areas that are seen 

as important, although the comparison shows that the resilience could be more ques-

tionable than Danmark's Nationalbank and the Danish FSA are suggesting. 
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Chapter 6. Initiatives to improve the resilience 

The analysis highly indicated that a large amount of households is exposed to multi-

ple risks, which could have influence on their resilience. There are different partici-

pants in the market and as historic events have shown many are lured by the opportu-

nities within the market. Lured by the opportunity to take big risks and hope for a 

significant profit. The global financial crisis and housing bubble during the mid 00's 

have clearly shown that it is necessary with mechanisms that downsize the risk. 

As seen interest rate risk will always be present for borrowers, likewise the 

risk of higher contribution rates, taxation changes, etc. All these elements are impos-

sible or at least very difficult to influence the outcome of, however it is possible to 

take some precautions. These precautions are necessary for borrowers in order to 

minimize the total risk and making it easier to handle periods with negative market 

conditions. 

In the years following the global financial crisis, it has been clear that changes 

were necessary. The European Union and domestic institutions have taken different 

steps to prevent or downsize a future situation. As it has already been established, 

they have provided new regulations for financial institutions in order to improve sol-

vency. Improved solvency should make the financial institutions more capable of get-

ting through negative market conditions. As seen in section 4.2 solvency is continu-

ing to improve. However, there are also other areas that should support the market if a 

new housing bubble evolves. This chapter will be a discussion of different initiatives 

and their impact for the borrowers and the market as a whole. The benchmark for all 

initiatives will be their influence on resilience and ability to maintain a healthy hous-

ing market in Denmark. 

6.1. Systemic risk council 

In the aftermath of the global financial crisis, the European Systemic Risk Board was 

founded in 2011. Their main tasks are to advise and give recommendations to mem-

bers of the European Union on how to avoid systemic risks (Rangvid, 2013: p. 28). 
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Denmark has followed these recommendations and the Danish Systemic Risk Council 

has been established. As briefly touched upon in the introduction they have issued 

concerns about the current state of the Danish housing market. During many of the 

last meetings the Systemic Risk Council have released statements with warnings 

about the current housing market. Statements such as Sudden changes in the financial 

markets may still lead to significant falls in asset prices and fire sales (Systemic Risk 

Council, 2016: p. 1). Thus, it would be expected that Danmark's Nationalbank would 

have the same degree of concern. However, as it has been put forward in the thesis 

they are not as concemed as the Systemic Risk Council. Additionally and due to the 

organizational structure, it is reasonable to argue that there could be a problem here. 

As mentioned Lars Rohde is both chairman of the Systemic Risk Council and Dan-

mark's Nationalbank. This setup could from an independent point of view seem re-

markable. It could be difficult for the Systemic Risk Council to maintain a certain dis-

tance when the chairman is the same for both organizations. Due to the close relation 

between money markets in Europe it is also assumed that to a certain degree Lars 

Rohde is bound to follow the interest rates of ECB thus making suggestions for the 

Systemic Risk Council less valued. Furthermore, it is hard to imagine that recom-

mendations, which are not following the strategy of Danmark's Nationalbank, would 

be published. If these were not published they would be able to avoid the internat 

regulations regarding the Systemic Risk Council. The internat regulations force the 

Danish FSA or the individual ministers to elaborate and inform the government if a 

recommendation is not followed (Rangvid, 2013). This setup therefore entails that 

there could be a conflict of interest — eventually making the Systemic Risk Council 

useless. The Systemic Risk Council should be able to make recommendations regard-

ing financial risk in Denmark at the most efficient way possible. However, as it has 

been demonstrated this could be troubling due to the setup. Worst case it could pre-

vent recommendations from the Systemic Risk Council being evaluated and properly 

investigated. 
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6.2. Supervisory diamond for Danish mortgage banks 

The supervisory diamond for mortgage banks was established in 2014 as a conse-

quence of the Rangvid report made public in 2013. It is important to notice that there 

are a variety of supervisory diamonds present in Denmark. There is a standard model 

for the overall banking sector with topics such as real estate exposure, ban growth, 

liquidity cover etc. (Rangvid, 2013: p. 354). However, the supervisory diamond used 

as in the subsequent is controlled by The Danish FSA and is specifically directed to 

mortgage banks. The main task is to prevent mortgage banks from taking excessive 

risk and securing that Danish mortgage banks are able to steer through a new finan-

cial crisis. Overall the supervisory diamond takes five indicators into consideration, 

namely: 

i. Loan growth 

iL Borrower interest rate risk 

HL Interest-only 

iv. Limitations on loans with short funding 

v. Large exposures 

The five indicators should create a healthier sector for both borrower and lender 

through regulations and guidelines. As it was described in section 3.5, it was suggest-

ed to add more initiatives in 2015; however, they have not yet been implemented. 

Figure 16 shows an illustration of the supervisory diamond. Within all five indicators 

there are different elements, which are necessary for the mortgage banks to comply 

with. 

Since the thesis' scope is the resilience and implications of interest rate risk, 

the most conspicuous elements are borrower interest rate risk and interest-only loans. 

Elaborations on the other three elements are to be found in Finanstilsynet, 2014b. 
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Figure 16: Supervisory Diamond for Danish Mortgage Banks. 
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6.2.1. Borrower interest rate risk 

In order for mortgage banks to control solvency and be able to keep a certain level 

through financial crisis' it is necessary with knowledge about the borrowers' interest 

rate risk. The indicator for interest rate risk is defined as share of loans where LTV 

exceeds 75 percent and where the interest rate is only locked in 2 years or less, must 

not exceed 25 percent of total lending. Findings throughout the thesis have shown 

that it must be difficult for mortgage banks to comply with this indicator. As figure 3 

showed there are at least 20 percent borrowers who have an F 1 type of ban, i.e. rate 

is only locked in one year. Additionally, 23 percent have a F2-F5 ban. This brings 

the total for the whole market close to 25 percent as the indicator states, since it must 

be assumed that a reasonable amount in the group consisting of F2-F5, are F2 loans. 

As with the LTV ratio, the analysis clearly showed that a large part of borrowers are 

struggling with technical insolvency making the LTV much higher than 75 percent. 

Based on these findings, it is hard to believe that the Danish mortgage banks will be 

able to comply with these without making significant changes. In the early months of 

2016 it became evident that it was not possible without making changes. Realkredit 
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Danmark, one of the largest mortgage institutions in Denmark, made it public that 

they had to increase fees for loans with short refinancing term (Realkredit Danmark, 

2016). This procedure will most likely force borrowers to take other adjustable loans 

with longer, refinancing periods or fixed interest rate loans. In order to comply with 

the regulations in the supervisory diamond it is therefore evident that borrowers are 

forced into more expensive loans. Inevitably, it will create less efficient ban possibil-

ities for borrowers and increase their total costs — lowering their resilience. However, 

it is important to mention that their interest rate risk will be lowered as well, which 

could be beneficial for the total state of the economy. Although it is not possible to 

say what is most desired from a macroeconomic perspective, it must be negative from 

a borrower point of view. It would be negative because those who would have chosen 

such ban would also have agreed on the interest rate risk following such a ban. 

6.2.2. Interest-only loans 

The supervisory diamond also has an indicator for interest-only loans. As it has been 

established throughout the thesis there are more than 50 percent of all loans that are 

interest-only (for elaboration see figure 11). The indicator, which mortgage banks are 

entitled to respect, is defined as the share of loans with interest-only and LTV above 

75 percent must not exceed 10 percent (Finanstilsynet, 2014b). This indicator must be 

assumed to be difficult for mortgage banks to comply with at least when market con-

ditions are negative. The reasoning is based on the fact that more than 50 percent of 

all loans are interest-only and as the analysis showed a large part of Danish house-

holds have LTV ratios above 75 percent. Even in positive market conditions there are 

around 20 percent being technical insolvent and statistically should there be at least 

50 percent of these technical insolvent borrowers with interest-only — probably more. 

It is therefore assumed that if market conditions change, the amount of technical in-

solvent or at least households with LTV ratios above 75 percent will increase rapidly. 

Interest-only is a large part of the Danish housing market and a significant risk con-

tributor. Other possible changes to the interest-only setup that are not part of the su-

pervisory diamond will be discussed in section 6.4. 
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Overall, it must be admitted that the indicators within the supervisory dia-

mond are creating a more robust and solvent housing market. The indicators will pro-

vide better solvency and less credit risk for mortgage institutions and possibly less 

interest rate risk for borrowers. However, it cannot be neglected that it would eventu-

ally make financing more expensive for borrowers. Capital that could have been spent 

otherwise by borrowers. 

6.3. Equity requirement 

As it was displayed in section 2.1.3 equity is quickly wiped out if real estate prices 

start to decline. Such situation could quickly entail that a large part of borrowers be-

come technical insolvent and if they are forced to sell their property accept a loss. On 

November 2015 it was decided that buyers have to make a minimum down payment 

of 5 percent when acquiring real estate. Additionally, there are some rules allowing 

for first-time buyers to bypass this for instance, if they have a solid economy and it is 

reasonable to estimate that they will be able to generate equity of 5-10 percent within 

the first years (Finanstilsynet, 2014a). 

Looking at figure 17 it is demonstrated that since the second quarter of 2015 

there has been a decline in sales of owner-occupied real estate in Denmark. 
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Figure 17: Quarterly sales of owner-occupied real estate in Denmark. 
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The decline from Q3 2015 to Q4 2015 is quite significant and it is higher than those 

recorded in recent history (Boligmarkedsstatistikken, 2016). It is important to men-

tion that during the last decade, it is a trend that from Q3 to Q4 there is a decline. 

However, there has not been recorded a drop of this significance during the recent 

years (Ibid). The drop of nearly 15 percent could be because of new legislation i.e. 

equity requirement. The increase in Q1 2016 could indicate that there has been some 

sort of abstinence from borrowers to see how the rule would play out. Another reason 

could have been financial institutions being stricter in the beginning of the period, 

and then realising that it was necessary to ease the demands. The motivation behind 

the rule is very reasonable and it should serve as a protection against future housing 

bubbles. Although, it is probably not possible to prevent a housing bubble standing 

alone, it could downsize the risks especially for first-time buyers. It is typically for 

first-time buyers that their amount of assets is limited and their job situation could be 

changeable. Factors like these lower the income security for the youngest owner-

occupiers. Therefore, the new legislation is seen as a positive direction for the Danish 

housing market as a whole. One reason behind this is outlined in figure 18. 
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Figure 18: Mortgage debt in relation to gross earnings for owner-occupiers in differ-

ent age groups. 
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The numbers in figure 18 are median numbers, which means that for each group there 

are 50 percent with a lower mortgage debt to gross income and 50 percent with a 

higher ratio. They clearly indicate that there is a connection between the amount of 

mortgage debt and age. The groups containing borrowers aged 30 or under, between 

30-39 and between 40-49 have significantly more debt in relation to gross income 

than the other groups and substantial above average. It is therefore evident that this 

group is more exposed to changing interest rates and market conditions. Some of this 

asset risk could be downsized with more equity. It is therefore seen as a positive sign 

that borrowers are required to make a down payment when acquiring real estate. 

However, it is questionable if it is positive to permit different bypass methods. As 

stated the borrower needs to build up equity in the first couple of years, however, giv-

en the insecurity of future market conditions this could prove difficult. There are no 

requirements about what ban type the individual borrower selects. If it were decided 

to only allow for fixed interest rate products it would downsize the potential credit 

risk significantly. Fixed products would still expose borrowers to asset risk and pos-

sible fluctuations in bond rates. However, it is seen as more positive with a fixed ban 
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since it secures that the borrower knows their monthly payments and is not surprised 

by interest rate increases. It would also make it easier to decide an additional amount 

being paid as repayment in order to build up equity. From an overall point of view, it 

is believed that it would have been more comprehensive with an invariable demand of 

five percent equity when acquiring real estate. Even if this would entail that a certain 

group will have difficulties with entering the market it would be positive. It would be 

positive because those who are not able to make the five percent are highly exposed 

given their tight economic capabilities. Although five percent equity can be quickly 

wiped out it could improve the ability to avoid technical insolvency and create a 

healthier economy at the beginning. 

A healthy economy is necessary for first-time buyers in order for them to set-

tle in the housing market. It is important that they build up equity and are aware of 

their affordability. Affordability is important and it is necessary for buyers to be 

aware of their limitations. A non-negotiable five percent down payment would also 

create a natural constraint in terms of affordability. As long as the buyer is able to 

make the down payment they have firm security that they have not bought something 

they would not be able to afford. 

6.4. Withdrawal of equity 

In section 6.3 it was described how requirement of equity could strengthen the hous-

ing market. However, there are also periods where capital gains have provided excess 

equity, which can be withdrawn on the borrowers request. 

In positive market conditions, it is possible to experience significant capital 

gains through house price increases. These capital gains are possible to get withdrawn 

through the mortgage institution or a commercial bank. When withdrawing through a 

mortgage institution it is still necessary to respect LTV regulations. Retail banks have 

more strict demands when they issue loans based on housing equity, but since it can 

be above LTV this is not unnatural. However, there are fluctuations over time in pi-k-

es and interest rates it is important to be aware of the risks associated with equity 

withdrawal. Equity withdrawal will force technical insolvency at a higher pace if 
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market conditions change negatively. Additionally, when people do not use interest-

only periods or adjustable interest rate loans to increase savings, they are even more 

exposed when utilizing equity withdrawal. Although equity withdrawal is increasing 

risk for borrowers, it is difficult to prohibit people from doing so (Lunde & White-

head, 2016: p. 28). However, as chapter 7 will show there are countries where equity 

withdrawal is not allowed. 

There are different methods that could be issued to more effectively regulate 

equity withdrawal and the associated risk in Denmark. Such an idea could be not to 

allow borrowers with interest-only loans equity withdrawal as long as the interest-

only option is used. This could secure that a largely exposed group will not expose 

themselves to even more risk when withdrawing equity. Another possible solutions 

could be to restrict the opportunity for first-time buyers to withdraw equity. This re-

striction could possibly be enforced in the first three years in order for first-time buy-

ers to establish themselves on the housing market. Nevertheless, it is difficult to regu-

late such area because many people would believe their freedom is diminished. Di-

minished in the sense that they want to have control over their own economic deci-

sions. Furthermore, there could be some beneficial effects of equity withdrawal for 

the society in overall terms e.g. spending (Haley et al, 2016). 

6.5. Interest-only cap 

In section 6.2.2 the interest-only indicator within the supervisory diamond was dis-

cussed. However, there are other perspectives on interest-only that could be adopted 

in order to improve the resilience of the Danish housing market. Additionally, secur-

ing that borrowers are able to withstand during negative market conditions. 

The Rangvid (2013: p. 234) report suggested that it would strengthen the 

housing market if a cap for interest-only loans were made. Previously it has been dis-

cussed whether there could be a 50 percent overall limit for interest-only loans. As 

seen in figure 11 there are indications that this mark could soon be reached, based on 

the declining curve and a current level slightly above 50 percent. However, this is not 

seen as a step that could make large changes to the composition of loans and there 
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will still be a large portion of borrowers who are fragile in a situation with increasing 

interest rates and declining housing prices. Although there are risks associated with 

interest-only, it is not seen as an option to remove the possibility. There are elements 

within the option that create dynamics on the market; e.g. for first-time buyers or 

people in transitional periods who need a break from repayment. However, it is nec-

essary to have a setup with regulations that provides stability to the whole market. 

New initiatives should have a direct impact on the borrowers and not be seen 

from an overall perspective. One method could be that first-time buyers are not al-

lowed interest-only loans. This would make it more difficult for first-time buyers to 

enter the market, but make it much more stable since first-time or young buyers as 

seen in figure 18 are the group mostly burdened by debt. Yet, this would make it al-

most impossible for many to enter the housing market, since they need a period of 

interest-only in order for the economy to stay above water. However, other proposals 

could be more appropriate. Another setup could be that first-time buyers and buyers 

with a tight economy is only able to have an interest-only period if their ban is ob-

tained with a fixed rate. This method would allow this group to obtain interest-only 

loans, but restrict them to the fixed interest rate, meaning their credit risk is highly 

reduced. Thereby they know their future debt service and would be able to more pre-

cisely calculate their payments when the interest-only period runs out. 

Additionally, it could also be an option to lower the interest-only period from 

10 years. If the term is lowered, it could secure that borrowers are paying more atten-

tion to the faet that there is an end to the period. For long horizons like 10 years there 

could be borrowers getting used to the fact that there are no repayment and as the the-

sis has enlightened the resources saved on repayment are not used for saving. Moreo-

ver, decisions conceming horizon of the interest-only period could be taken on a 

case-to-case basis and with some overall limitations on horizon valid for the whole 

market. Case-to-case adjustments could be useful in order to let the lender establish in 

the housing market and then start repayment as soon as possible. This would likely 

ensure a much healthier economic and informed borrower. Informed in the sense that 

they are fully aware of the repayment and the changes this will have for their dispos-

able income. 
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Common for all new initiatives should be a thorough analysis of the individu-

al borrower and his or her economy. In addition, there should be made some prelimi-

nary stress tests to indicate whether or not the borrower would be able to cope with 

e.g. higher interest rates, loss of job etc. 

It is important to mention that these initiatives in the beginning will restrict 

the possibilities of the borrower, but it is thought that it would improve resilience sig-

nificantly in the future. The downsizing in risk should not only be economically bene-

ficial to the financial institutions, because this change should be able to reflect in oth-

er mortgage products. This reflection could be seen in lower costs when obtaining a 

new ban, lowered contribution rates on loans, etc. Other things equal a lowered risk 

means a lower demand for solvency, since the risky group is reduced. 

6.5. Hedging: insurance and derivatives products 

In late 2008 during the financial and housing crisis, then chairman of FED Ben S. 

Bernanke stated that ...the real estate inarket needs a hedge to recover and restore 

confidence (Federal Reserve System, 2008: p. 3). Farmers and many companies have 

used hedging frequently for many years, but it has not had any unique role for owner-

occupiers. Although there has been attempts to explore the area. During the last dec-

ades there have been multiple ideas on how to deal with and minimize risk for owner-

occupiers — in other words hedging. Ideas such as insurance against house price de-

creases were mentioned, which is also denoted as home equity protection. This could 

be a possibility for homeowners and could support as a cushion when prices decrease. 

There have been different price calculations for such an insurance ranging from 1-3 

percent of the total real estate price (Kanovitz, 2014: p. 43). On the contrary, it is var-

ying whether this is a one-time payment or payments that are paid every year at a 

slightly lower rate. Although insurance would be positive for borrowers, it is not seen 

as the most optimal direction. Indifferently on how the payments for such a contract 

would be structured it makes more sense for borrowers to repay their mortgage in-

stead. Thus, repayment should be seen as a substitute for insurance when equity is 

increased. The premium being paid for insurance amounts to significant numbers and 
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it would be more reasonable to use this to bring down debt on their property. Never-

theless, there are one group who could benefit from such arrangement — first-time 

buyers. In order for them to settle on the market it might not be possible to start re-

payment of the mortgage at day one. In such situation, it could be beneficial for this 

group with an insurance that creates some stability for them during the first couple of 

years. This would highly decrease their equity risk and provide a protection against 

technical insolvency. 

Instead of an actual insurance there are other methods that could be useful. 

Here it is necessary to look at the derivatives market. In section 2.3 ideas from Case, 

Shiller and Weiss were presented. The idea was that a real estate and property index 

could minimize the households' exposure to the housing market and should work as a 

long-term stabilizer. A setup like this could be very useful for the Danish housing 

market, creating a wide variety of possibilities for borrowers. Most significant is it 

that reduced risk and more stabile housing market would prevent governmental inter-

ventions such as taxation changes. As it was analysed in section 4.1.5 taxation chang-

es could have considerable impact on the resilience of owner-occupiers. Additionally, 

it would be optimal for first-time buyers to invest in certificates that secure their 

economy if house prices starts to decline. Technically, this could be done through an 

investment in a futures products, which would secure that after an e.g. three year pe-

riod any negative value changes would be covered by the futures contract (Lund-

Andersen, 2011: p. 22). However, there could be negative sides with introducing a 

product that effectively reduces risk of the housing market. The main issue is that 

higher demand will increase prices. This development was also acknowledged by 

Case et al. (1993: p. 89) although it was their understanding that prices would remain 

at the same level over a longer horizon. Nevertheless, there could be some truth to the 

fact that prices will increase rapidly. It has been seen over the years that interest rates 

have declined and finding new "normal" at a much lower level than what was "nor-

mal" 30 years ago. The same scenario has been seen with housing prices. This could 

also be the outcome if a real estate and property index is introduced and that prices 

would find a ncw "normal" even higher than today. 
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As mentioned, farmers and companies have been using hedging in real estate 

for some years. Derivatives such as interest rate swaps have traditionally been used to 

hedge their positions (Rangvid, 2013: p. 144). These arrangements are highly risky 

and it has normally been companies, farmers and private co-operative housing associ-

ations that have engaged in such arrangements. Positively, it could create a more ef-

fective housing market for owner-occupiers if they used these swap arrangements. 

However, as history has proved it is necessary with a borrower that is not risk averse. 

If a households would enter an arrangement where they substituted an adjustable in-

terest rate for a fixed this could be positive, but if the short-term rate is not increasing, 

they are not capitalizing from the arrangement (V. Christensen, 2014). In that case it 

is very expensive to get out of a swap and it could greatly improve the riskiness of the 

total market if these types of deals were more common in owner-occupied housing. 

68 CBS HPSINIEFIS ASGfi\HO DL 
1,AN,:ILS.211(01.Et. 



Resilience of the Danish housing market 

— Implications of interest rate risk 

Chapter 7. Perspectives from foreign countries 

Denmark has been the main market and starting point for the analysis and discussion. 

Thus, findings and reflections have all been rooted in the Danish housing market. In 

order to give some perspective to the Danish market it is highly relevant to explore 

the practice in foreign countries. Other countries could have elements that could be 

beneficial in Denmark, but there could also be areas where the Danish housing mar-

ket appears more efficient. 

The possibilities for duration of mortgage loans are different throughout the European 

landscape, but it is in many countries normal with a maximum term of 30 years (Lun-

de & Whitehead, 2016: p. 20). Conversely, there are differences in the possible dura-

tions of adjustable interest rate loans. This type of ban is varying from country to 

country, although some countries follow the characteristics of the Danish mortgage 

model. Danish borrowers can choose between F 1 to F5 or loans with an even shorter 

refinancing period. Another country, namely Hungary, have chosen another path 

where the minimum refinancing period is three years (Lunde & Whitehead, 2016: p. 

32). Refinancing with a minimum of three years should remove some of the interest 

rate risk associated with loans with a shorter refinancing period. However, it also 

minimizes the borrowers' options and does not offer short-term alternatives. 

It is essential for a mortgage market with liquidity and funding to secure that 

new loans can be obtained. There are different methods concerning funding and 

Denmark has for many years been renowned for their funding method. Denmark uses, 

as described in section 2.3, a match-funding principle through covered bonds. This 

setup creates a high level of stability, but other countries are using other methods. For 

instance, do Belgium and the Netherlands use retail deposits as the only funding 

method (Lunde & Whitehead, 2016: p. 23). This could eventually create extreme in-

stability on the market because retail deposits can be withdrawn at any time. With-

drawals can create an illiquid market and make it difficult for both new borrowers to 

obtain loans and for mortgage banks to follow solvency demands cf. the supervisory 

diamond. 
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In section 6.3 equity requirement or down payment were discussed and 

showed that Denmark has recently raised the demands for a down payment when pur-

chasing real estate. However, other countries have different restrictions when it 

comes to down payment. In Germany there is a 20 percent minimum, which almost 

corresponds to the level in England (Lunde & Whitehead, 2016: p. 19). A 20 percent 

minimum would entail that borrowers would fully respect LTV requirements when 

acquiring. Though it could be a problem for many borrowers to find sufficient capital 

when so much equity is required. 

A large part of a healthy mortgage sector is based on a high level of credit as-

sessment of borrowers. Credit assessments are standard in many European countries 

as well as in Denmark. However, it is a general theme that credit assessment proce-

dures have not changed for 25 years (Ibid.). This could be an area where an im-

provement for the whole European union is needed. It is important with quality and 

in-depth credit assessment in order to secure that people are able to cope with the 

loans they obtain. During the last couple of years the European union has made cross-

border regulations within banking and this could also be useful within credit assess-

ment. An identical checklist for all countries would provide transparency and main-

tam n a certain quality. Additionally, individual countries could make some additions if 

necessary, since mortgage markets have some differences. 

Taxation is a fundamental part of housing in Denmark. The taxation level in 

Denmark is often labelled as very high. In England it is common to pay zero property 

tax (European Commission, 2015: p. 28). The Netherlands has another approach to 

taxation. Here are owner-occupiers exempt from paying property tax (Ibid: p. 30). 

These examples emphasize the opinion that taxation levels in Denmark are high. The 

low taxation pressure in both England and the Netherlands should help improve the 

resilience and lower credit risk for borrowers since their disposable income is not 

pressured with tax payments. However, as the European Commission (2015) state in 

their report there is less adverse impact on society when issuing taxation on housing 

instead of income. This reasoning means that if these countries are searching for ways 

to increase tax, housing could be the place they will look. Changes like that would 

have a direct negative effect on borrowers disposable income and hence resilience. 
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Withdrawal of equity is possible in Denmark and as discussed above, it could 

create a destructive cumulative effect in periods with negative financial markets. Oth-

er countries have gone in opposite directions, where borrowers in Finland and Austria 

do not have the possibility of equity withdrawal. This shows that it is possible to reg-

ulate this area and prohibit people from withdrawing equity. Theoretically, this 

should create a more stable housing market given that there is more equity serving as 

a buffer for negative periods. Though, the main aspect of this must be the evidence 

that it is possible to regulate this area and prevent borrowers from creating higher 

LTV ratios. 
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Chapter 8. Conclusion 

The purpose of the thesis has been to assess the resilience of the Danish housing mar-

ket and influence of interest rate risk. Additionally, to provide insight about other 

risks related to housing and possible initiatives to improve resilience. This is in co-

herence with the research question presented in section 1.2. The following chapter 

will conclude on the most determining areas of the thesis based on the research ques-

tion. The research questions was: 

Which factors are determining risk on the Danish housing market? Would it be 

possible to designate different areas, which could effectively downsize interest rate 

risk and improve resilience? 

The basis of the analysis was the theoretical framework where key elements regard-

ing housing finance and interest rate risk were determined. The theoretical framework 

clearly showed that there are ban types and products on the housing market that is 

strengthening risk. The most conspicuous is the interest-only option, adjustable inter-

est rate loans, changes in taxation and problems concerning technical insolvency. 

These elements were essential in the analysis to establish a foundation to determine 

the resilience and estimates concerning exposure. It is an overall conclusion that the 

resilience of the Danish households at present is reasonable. However, changes in 

market conditions could quickly change this perception. This uncertainty is due to 

some specific key figures, including that more than 50 percent of all loans are interest 

only, 47 percent of households have adjustable interest rate loans, possibility of taxa-

tion increases and high levels of technical insolvency even in positive market condi-

tions. Tax is a discussed subject in Denmark, especially property and land tax. Since 

2001 there has been a so-called `tax freeze' in Denmark, however, this has not 

stopped the overall tax levels from increasing. This increase challenges disposable 

income for households. At the present time there are uncompleted political dialogues 

about how to structure housing taxation in the future. It is difficult to predict the out-

come of these discussions, but some indications suggest them to be negative for 

households. Furthermore, the analysis did show that for an adjustable interest rate 
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mortgage with interest-only a interest rate increase of slightly more than 1.5 percent-

age points from current levels could imply additional costs of more than DKK 2.000 

per month. It is important to mention that this increase is very conservative and pay-

ments will increase even more when the interest-only period expires. 

Compared to publications from Danmark's Nationalbank and the Danish FSA 

it is believed that the number of exposed households is greater. The thesis concludes 

that as much as 276,000 households could be exposed in the event of higher interest 

rates. A number is considerably higher based on the risk ascribed to the individual 

borrowers by ban types and other options. The risk is based on credit risk and asset 

risk in the event of higher interest rates. 

In addition, the analysis of the financial institutions and their demands for 

solvency and associated higher contribution rates added to some interesting findings. 

It has been revealed how regulators attempt to increase the resilience of financial in-

stitutions if a situation like the global financial crisis were relived. These increased 

demands, however come with a cost. When mortgage institutions are required to im-

prove solvency, they turn to their main source of income — borrowers. Thus, borrow-

ers pay the vast majority of these costs. Contribution rates have increased at a rapid 

pace and will for many amounts to around 1 percent of their total ban within a short 

time horizon. Elements that ideally should make the housing market more resilient, 

but at the same time puts pressure on borrowers and their ability to match monthly 

payments. 

Solvency requirements are a direct effect of new initiatives that should poten-

tially increase resilience and downsize interest rate risk. During the post financial cri-

sis, many new initiatives have been established to secure a healthier housing market 

in Denmark and Europe. Some of the most conspicuous initiatives have been critical-

ly assessed and possible improvements have been discussed. These initiatives include 

the establishment of the Systemic Risk Council and a newly issued Supervisory Dia-

mond for mortgage banks, among others. It can be concluded that they provide more 

transparency and monitoring of the Danish housing market. Although the facts like 

Lars Rohde being both chairman of the Systemic Risk Council and the governor 

chairman of Danmark's Nationalbank are disturbing. Other subjects that could im- 

74 CDS BOUPSZFISAS621HOOL 
MfilIELSRUSKOLEN 



Resilience of the Danish housing market 

— Implications of interest rate risk 

prove the resilience and strengthen the Danish housing market were also discussed, 

including equity requirement, withdrawal of equity and a cap for interest-only loans. 

These were all initiatives that effectively could increase resilience, however, they 

would probably lower the flexibility and impose more restrictions for borrowers to 

adhere to. Hedging possibilities was another discussed element. In practical terms, it 

is important to be aware of the possible outcomes and that the characteristics of these 

methods in many cases equals speculation. A conclusion regarding hedging and other 

such instruments that are available at the current moment is that they do not have any 

role in the market for owner-occupiers. Additionally, if there were not a high degree 

of speculation it would probably already have been used in much larger scale than it 

has. 

The most significant findings have been compared to other European coun-

tries, to give some perspectives on how housing markets in other countries are com-

pounded. The benchmarking in chapter 7 showed that there are many similarities be-

tween housing markets in Europe. However, it also demonstrated that a country such 

as Germany has an equity requirement of 20 percent and that it is not possible to 

withdraw equity in Austria and Finland. These differences show that there are other 

methods that could be implemented in Denmark. Furthermore, it enhances the confi-

dence that it would be able to deploy on the Danish housing market due to the many 

similarities with these countries. If some of these methods were implemented in 

Denmark it would decrease credit risk and asset risk significantly. 

The thesis has demonstrated that it is possible to designate different areas con-

tributing to risk and elements that could efficiently improve resilience of Danish 

households. Although it is difficult to predict the future, it is estimated that an in-

crease in interest rates would have significant effect on a large part of the Danish 

households. Mainly .based on the characteristics of borrowers and their preferences 

regarding mortgage loans. 
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