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Executive summary 

In 2007, Denmark experienced a housing market crisis which caused a large drop of the housing prices. Before 

that point, average housing prices was at the highest level ever recorded. In 2012 average real housing prices 

started to increase after several years of decreasing housing prices. This have led to an ongoing discussion of 

the sustainability for the current level of housing prices, since housing prices are at a high level when compared 

to the long-term average. This thesis analyses the development in Danish housing prices and the underlying 

fundamentals to examine whether the current price level in the Danish owner-occupied housing market is 

sustainable. Several aspects of the Danish housing market are analysed to examine this subject. 

It is found that yearly real housing prices is an AR(4) process, where the long-run equilibrium is determined by 

the underlying fundamentals. Several fundamentals support a high level of housing prices. Especially the 

interest rates are analysed in depth. It is seen that both the short-term and long-term interest rates have 

decreased for a long time and many researchers think that this is one of the main reasons for the current high 

level of housing prices. Due to the importance of the interest rates towards housing prices proven by a 

regression, a sensitivity analysis is made. The analysis shows that an increase in the interest rates of 1%-point is 

relatively insignificant for the owner-occupiers while an increase at 5%-points will make a larger impact. Overall 

progress in the Danish economy reduces the impact from an increase in the level of the interest rates. 

The introduction of adjustable rate mortgages, interest-only mortgages and the freeze on property value tax 

supports a high level of housing prices. If these are regulated it can result in a significant drop in housing prices. 

The level of housing prices is further compared with income, cost of renting and construction costs and in 

accordance to these ratios the overall finding is that housing prices are a bit overvalued in the long-run. Due to 

the support of several fundamentals, the current level of housing prices is sustainable in the short-run, though 

it is concluded that housing prices should decrease in the long-run. 
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1 Introduction 

All most every single adult in Denmark is aware of the development in the Danish housing market. It is of 

particular interest for those who are owner-occupiers. In Denmark, 50 % of all houses is occupied by the owner 

(Statistic Denmark, 2015; 2). Changes in the housing market are also an important factor for people who want 

to buy or sell a house in the future. In the period from 1993 Q2 until 2007 Q3, the average real housing prices 

increase was 150.53%, which is an astonishing number, but afterwards it led to one of the largest drops of 

housing prices in the world during this period (Lunde, 2009, p. 5) due to the occurrence of a housing market 

crisis. 

Danmarks Nationalbank (2011, p. 64-65) has analysed whether the housing prices in Denmark were artificially 

high in 2011. They conclude to a certain degree that the housing prices in a the long-run could be at an 

artificially high level, but when the current levels of the interest rates and income are considered, the prices 

seem to be fair. Since then, housing prices have started to increase, while nominal prices are close to the price 

level seen just before the housing market crisis occurred in 2007. Especially owner-occupied flats are 

experiencing a large increase. Despite of these increases in real prices, the activity in the housing market has 

not stopped. The Danish housing market is a market in progress. 

In general, housing prices are determined by the level of the interest rates, income and housing supply 

(Danmarks Nationalbank, 2003, p. 41). Though, other fundamentals could also have a significant influence 

towards the housing prices. It is the combination of all the factors influencing the housing prices that could 

explain the housing market. Though, it can be hard to explain the current level of housing prices in depth, as 

stated: 

“The essential problem is that our models – both risk models and econometric models – as complex as they have 

become, are still too simple to capture the full array of governing variables that drive global economic reality” 

(Greenspan, 2008). 

Despite of this fact, it is known that one of the main drivers behind these housing price changes is the interest 

rates and at the moment, they are at a historical low level (Realkreditforeningen, 2015). The large increases in 

housing prices are greatly due to this low level of the interest rates. It is almost unrealistic not to see an 

increase in the level of the interest rates in the future (Erhvervs- og Vækstministeriet, 2013, p. 16). Sooner or 

later, the interest rates are going to increase to a more ordinary level and when they do, they will have a 
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negative impact on the housing prices (DØRS, 2015, p. 34). In general, an increase in the interest rates will 

increase the expenses for a house, which will make the housing prices decrease. This will affect people’s 

affordability for housing. In worst case an increase of the interest rates could lead to an increase in the amount 

of forced sales. All things considered, a change in the interest rates could have dramatic consequences for the 

Danish owner-occupiers, but also the Danish economy could be affected. The extent of the consequences will 

depend on how sensitive the owner-occupiers are for a change in the interest rates. 

1.1 Research question 

During the last two decades, the Danish housing prices have been at a high level when compared to the long-

term average. Especially, the development of the historical low level of the interest rates and other imminent 

factors in the Danish owner-occupied housing market are essential for the future of the Danish housing prices. 

A growing concern of a housing bubble is rising. This wondering about the current situation on the Danish 

housing market has led to the following research question: 

Is the current price level in the Danish owner-occupied housing market sustainable? 

Furthermore, sub questions will be used to help answering the research question and they will be used as 

guidelines throughout the thesis: 

 How is the underlying process of real housing prices? 

 Which fundamentals influence the housing prices? 

 To which degree do the interest rates affect the housing prices? 

 How is the level of housing prices compared to income, cost of renting and construction costs? 

 What would happen if the interest rates are increased in a near future, and how sensitive is the Danish 

housing market to changes in the interest rate? 

 Can the current level of housing prices be explained by the fact that we are experiencing a “new era”? 
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2 Methodology 

The objective of the present thesis is to provide a thorough analysis of the Danish owner-occupied housing 

market. It is important that the results are reliable with a high degree of validation. This section will be a 

discussion of how these results are achieved.  

It could be misleading to talk of housing prices as an aggregated unit due to the heterogeneity of housing. In 

reality, the housing market is a group of loosely connected markets, though they are capable of segmentation 

(Kenny, 1998, p. 15). The aggregated numbers presented in this thesis may mask some individual households, 

who are outliers and experience a very different situation than the average number indicates. Despite of this 

fact, this is an abstraction made throughout the thesis.  

This thesis will be an analysis of the average situation in the Danish owner-occupied housing market. 

Not all of the data used in the thesis has been measured in the same intervals e.g. quarters, yearly etc. For the 

improvement of the validity, the lengths of the intervals are made equal to enhance the gained output. This is 

done by transforming data consisting of e.g. daily observations into quarters by calculating the average quarter 

in the period. As far as possible, this thesis is using quarterly data and thereby increasing the amount of 

observations, which will further improve the calculations. The data could also have been done in monthly or 

even daily, but such a decrease in the length of the intervals could lead to a worsening of the result since the 

data would be more fluctuating and thereby inaccurate. It is important to find the right length of the intervals, 

because it is a balance between stable numbers and more observations. Quarterly data is used since it is the 

most achievable length, but also a length that will provide more observations without compromising the 

stability of the observed numbers. 

Several institutions are creating data about the Danish housing market. They are based on different 

assumptions and the definitions for one-family houses or owner-occupied flats can vary across the institution. 

The definition of one-family houses and owner-occupied flats will be based on Statistic Denmark’s following 

definitions, which is in accordance with SKAT (2016):  

 One-family houses are included in code 01:  

o Code 1: The area is smaller than 5,501 m2 and the property only contains one apartment. Code 

01 includes all properties used for habitation only and even properties that includes a few 
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rooms for commercial use, without changing the nature of the property. No more than 25 pct. 

of the property’s value may be attributed for commercial use.  

 Owner-occupied flats are included in code 21, 26 and 27:  

o Code 21: Owner-occupied flats in buildings with floors. The owner-occupied flat contains only 

one apartment used for habitation. 

o Code 26: Owner-occupied flats in low buildings. 

o Code 27: Owner-occupied flats in terrace houses. 

Primarily, calculations presented in the thesis will be based on one-family houses. This is due to the fact that 

one-family houses are more representative for the Danish housing market as a whole. Owner-occupied flats 

are mostly located in the larger cities, particularly in Copenhagen, and thereby not representing the general 

situation of the Danish housing market. Furthermore, owner-occupied flats are only representing 11.37% of the 

total occupied number of houses in 2016 (Statistic Denmark: BOL101). Thus, owner-occupied flats will still be 

analysed theoretically and to some degree analytically. When both owner-occupied flats and one-family houses 

are included, this will be clearly stated. Throughout the thesis, when referred to housing prices in relation to 

the analysis of calculations and graphs, this is always the prices for one-family houses due to the 

representativeness. 

Furthermore, the created data could vary due to different methods used for calculating the data. The data used 

in the present thesis will primarily be based on data from Statistic Denmark for consistency purposes when 

available. Housing prices are not seasonally adjusted, which can create some variation in the housing prices, 

but it is concluded that the overall result will not change due to this fact. Nevertheless, if data is seasonally 

adjusted it will be stated. Method notes of how the data from e.g. Statistic Denmark is created will not be 

included in the present thesis. Lastly, it should be noted that due to rounding of numbers, the sum in the tables 

can deviate from the total. 
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3 The Danish owner-occupied housing market 

In Denmark there is four types of housing: (1) social housing associations, (2) private residential rental 

properties, (3) private cooperative housing organisations and (4) owner-occupied housing. This thesis will 

analyse the situation for the Danish owner-occupied housing market. The following part will broaden the 

perspective of the thesis and thereby give a deeper understanding to help evaluate the current situation of the 

Danish owner-occupied housing market and whether the current price level is sustainable. This chapter will be 

based on an elaboration of the Danish owner-occupied housing market. 

3.1 The structure of the Danish housing market 

In 2015, there were 2,628,338 occupied houses in Denmark, where 44% of the houses were one-family houses, 

39% of the houses were located in multi-family buildings, while the remaining part is categorised as other 

types. 50% of the houses are occupied by the owner, where 50% are occupied by a renter (Statistic Denmark, 

2016, p. 2). If the Danish housing supply is measured in value, then 40% of the total housing supply in Denmark 

is located in “Region Hovedstaden”. Owner-occupied flats are primarily located in the larger cities. If owner-

occupied flats are measured in value, then about 50% is located in Province “Byen København” (Copenhagen) 

(Danmarks Nationalbank, 2015c, p. 58). The current situation in the Danish housing market is thereby seen to 

be dominated by the larger cities, especially Copenhagen, where most of the housing supply is located. This 

indicates that the conditions are very dependent on the development in these particular areas because there is 

a clustering of housing supply. 

The average size of a house has gone from 106.4 m2 in 1981 to 111.8 m2 in 2015 (Statistic Denmark, 2016, p. 2). 

According to figure 1, when looking at occupants in a household the number has definitely decreased. The 

average household size is 2.14 persons, which is a decrease when compared to 1980, where the average 

household size was 2.47 persons. Being only one person in the household has become much more normal, and 

actually it is the most often seen type of household. It has become more unusual to see more than 2 persons in 

a regular household. This development indicates that the average households’ living conditions have improved 

due to increasing size of the houses and on average a decreasing number of people living in them. See figure 1 

below for the development in housing conditions from 1960 to 2015. 
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Figure 1 – Development in housing conditions in Denmark 

 

Source: Statistic Denmark (2016): ”Statistical yearbook 2016”. 

3.2 The Danish mortgage system 

General in Europe, housing finance has “become more efficient, more accessible and cheaper both for lenders 

and consumers” (Lunde & Whitehead, 2016, p. 34), which has resulted in a decrease of equity and an increase 

in debt when funding a house. The mortgage markets have become more transparent and there has been an 

increase in the share of people able to buy (Lunde & Whitehead, 2016, p. 34). This also applies to the Danish 

situation, which is elaborated in the following. 

The Danish mortgage system has existed since 1797 and the mortgage market is known to be liquid, stable, 

transparent and competitive. From a borrower perspective this adds up to a relatively cheap funding system. 
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This is why the Danish mortgage system is internationally respected and seen as a particularly efficient system 

(Lunde & Whitehead, 2016, p. 111-113). 

Adjustable rate mortgages (ARM) were introduced in Denmark in 1996 (Finanstilsynet, 1997). Before the 

introduction of ARM, fixed interest rate mortgages (FRM) was the common mortgage loan when buying a 

house. Today, the owner-occupiers are in a situation with different types of mortgage loans to choose from. 

The interest rates for ARM and FRM can be fixed for respectively 1-10 years and 30 years (Lunde & Whitehead, 

2016, p. 115). Interest-only mortgages (IO) were introduced in 2003 to the Danish mortgage market. Both ARM 

and IO loans offered lower expenses when buying a house, and it thereby increased the share of households 

that are able to purchase a house. The IO facility can run up to ten years on a mortgage loan and it can be 

combined with both ARM and FRM (Lunde & Whitehead, 2016, p. 115). The different kinds of mortgage loans 

have various types of pros and cons, where one might be more beneficial than the others for the individual’s 

situation. The average time owner-occupiers keep a mortgage loan is 6-7 years (Økonomi- og 

Erhvervsministeriet, 2010, p. 111). 

A house can be financed with a loan-to-value (LTV) ratio with a maximum of 80% of the value. Most often a 

bank finances further 15% of the value, while the last 5% of the value is a down payment from the buyer 

(Lunde & Whitehead, 2016, p. 111). New rules were introduced by the Danish Government valid from 1 May 

2013, which led to banks and mortgage banks only being able to offer ARM and/or IO loans to people who are 

able to service the debt with instalments on a 30-year FRM loan (Erhvervs- og Vækstministeriet, 2013, p. 2). 

The Danish model for mortgages ensures that owner-occupiers face the same interest rate when they fund 

identical mortgage loans. Thereby, the interest rates do not differ from person to person and the mortgage 

loans can be funded at market conditions. The mortgage banks do not set the interest rates since the 

underlying bonds of the mortgage loans are sold in the bond market. This makes the interest rates keep on 

changing since they are reflecting the market conditions. Furthermore, the most frequently used way of 

funding a house is through covered bonds where the house is used as collateral. When using the house as 

collateral it makes the loans more secure and the interest will typically be lower (Lunde & Whitehead, 2016, p. 

122). In Denmark, an owner-occupier can buy back the mortgage loan by purchasing corresponding bonds in 

the secondary market and then deliver the bonds to the mortgage bank (Frankel et al., 2004, p. 103). 

A Danish mortgage has a strict match between the issued mortgage bonds’ cash flows and the underlying 

mortgage loan (Frankel et al., 2004, p. 100). The strict match results in mortgages where the market value of 
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the loan are exactly the same as the market value of the bonds. This concept is called match funding or one-to-

one correspondence and results in a balance principle between the loan and the bonds, which reduces the risk 

for the mortgage banks. The balance principle between the loan and the bonds is helping the mortgages by 

securing that the bonds keep the same financial characteristics as the loans in the pool. This was seen in 

September-October 2008 where the Danish mortgage market was very exposed to a housing market crisis 

(Lunde & Whitehead, 2016, p. 123). 

The risk obtained by the Danish mortgage banks is almost exclusively credit risk. The credit risk in the Danish 

mortgage system is low for the investors and the funding is cheap for the borrowers due to five characteristics. 

First, the balance principle reduces the market risk. Second, the rules of lending and valuation reduce the credit 

risk. Third, the mortgage banks have the possibility to improve their capital by changing the contribution fees. 

Fourth, a fast legal system that ensures access to liquidate the collateral on a defaulting loan. Lastly, the 

investors of the underlying bonds can make a claim against the mortgage bank (Gundersen et al., 2011, p. 70). 

3.3 The interest rates 

One of the most important factors influencing the housing prices is the level of the interest rates. This chapter 

will study two types of interest rates; an adjustable short-term and a fixed long-term interest rate. The 

combined interest rate for a 1 and 2-year ARM is used as the short-term interest rate, where the interest rate 

for a 30-year FRM is used as the long-term interest rate. 

There is correlation between the interest rates, since an investor expects to be compensated for investing in 

mortgage bonds with higher maturity. Changes in the level of the short-term interest rate will thereby also 

affect the level of the long-term interest rate. Furthermore, there is high correlation between the interest rates 

and the inflation, because investors must be compensated for the inflation that are eroding their investment. 

Therefore, a high inflation will lead to higher interest rates (Shiller, 2015, p. 55). At the moment, both the 

short-term and long-term interest rates are in a historical low level and has never been this low before. A low 

level of the interest rates is stimulating the economy and thereby making the inflation grow in theory. It is 

presumable that at some point both interest rates will increase and be more normalised (DØRS, 2015, p. 34). 

An ongoing discussion in the media is the historical low level of both interest rates, and whether or not they 

are going to increase in a near future. The future level of the interest rates is hard to predict but it is important 

to be aware of a future increase and especially that owner-occupiers still are able to service their mortgage 

loans with an increase in the level of the interest rates. 
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3.3.1 The short-term interest rate 

The short-term interest rate is affected by the short-term expectations for the market and it is regulated by 

Danmarks Nationalbank (Boligsiden, 2014). Denmark has a fixed exchange interest rate policy with the 

European Central Bank (ECB) called ERM2, where the short-term interest rate is closely following the ECBs 

interest rates. Through this policy a framework for a stable inflation is created in Denmark, where the inflation 

is held at a sensible low level. Danmarks Nationalbank uses monetary-policy interest rates to regulate the 

short-term interest rate. The monetary-policy interest rates are: the current-account rate, the certificates of 

deposit rate, the lending rate and the discount rate. The monetary-policies are conducted through Danish 

banks and mortgage banks (Danmarks Nationalbank, 2015b). Below is a brief explanation according to 

Danmarks Nationalbank (2016a) of the monetary-policy interest rates used to regulate the short-term interest 

rate. 

The current-account rate accrues interest at the current-account rate. The current-account deposit is a demand 

deposit which Danish banks and mortgage banks can use as a method of immediate payment (Danmarks 

Nationalbank, 2016a). 

The certificates of deposit rate has an interest rate consisting of the difference between the purchase price and 

the redemption price of 1,000,000 kr. The rate accrues at a zero-coupon security sold by Danmarks 

Nationalbank in its regular open market operations. It is traded among Danish banks and mortgage banks and 

used to adjust liquidity. Normally, the maturity is seven days. Currently, the rate on certificates of deposit is 

negative (Danmarks Nationalbank, 2016a). 

The lending rate is the rate for a collateralised lending against assets in Danmarks Nationalbank’s collateral 

basis. It is offered weekly. The loan has an instant liquidity effect where it falls due for redemption on maturity, 

which is until the next open market operation (Danmarks Nationalbank, 2016a). 

The discount rate is used as a signal for the overall level of Danmarks Nationalbank’s monetary-policy interest 

rates (Danmarks Nationalbank, 2016a). It influences the Danish banks deposit and lending rates. It does not 

have any operational functions, but it is still a key instrument in monetary and exchange-rate policy, where it 

can be used to counter currency speculations and economic cycles (Den store danske encyklopædi, 2011). 

Before mid-2009, the value of the short-term interest rate has never been below 2% but it has been as high as 

6.41%. After the drop below 2% in mid-2009, it had only once been higher than 2%. Since the beginning of 
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2012, the value has stayed below 1%. In 2015, the short-term interest rate became negative, which resulted in 

people receiving money for having chosen a mortgage loan with the short-term interest rate. Since then it has 

been very close to zero or below. 

3.3.2 The long-term interest rate 

The long-term interest rate is not controlled by a central bank as the short-term interest rate is. Market forces 

(supply and demand) are determining the equilibrium price for the long-term interest rate. It is the expectation 

for the future of the market that set the price for this interest rate (Boligsiden, 2014). Though, the level of the 

short-term interest rate also has an important role for the level of the long-term interest rate, since investors 

expect to be compensated for investing in mortgage bonds with higher maturity. The long-term interest rate is 

more speculative and harder to control, since the public’s demand depend on things that the central banks 

currently cannot control (Shiller, 2015, p. 11). The main factors influencing the long-term interest rate are 

mainly the economic growth and inflation, but other factors also influence the level (Realkreditforeningen, 

2015).  

Realkreditforeningen (2015) has made an analysis of the fluctuations of the effective interest rate of the long-

term interest rate from 1875 until 2015. The fluctuation is shown in figure 2. 

Figure 2 – The effective interest rate for a 30-year FRM 

 

Source: Realkreditforeningen (2015): “Historisk lave renter er rent faktisk historisk lave!”. 
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Until the 1950s the long-term interest rate has roughly been about 5 %. In 1947, the current lowest long-term 

interest rate in Denmark was observed at a level of 3.7 %. After that low mark, it rose to an astonishing level 

peaking at more than 20 % in 1982. The past is characterised by large budget deficits on the government’s 

finances, high unemployment and the believe of a future of the Danish economy being negative. In 1982, Poul 

Schlüter became prime minister in Denmark. He improved the Danish economy with a fixed exchange rate 

policy and credit squeeze of the government budget. The long-term interest rate then drew back to a more 

“normal” level. Especially the effect of the introduction of ARM in 1996 cannot be underestimated. Foreign 

investors became aware of the Danish mortgages market and it was considered as a “safe investment”. It all 

contributed to the recent decrease in the long-term interest rate. In 2015, it was at 2.5 % which was the lowest 

ever observed in Denmark. 

3.3.3 How an owner-occupier is affected by a change in the interest rate 

This chapter will briefly explain how ARM and FRM are affected by their respectively interest rates. FRM loans 

have an imbedded call option which makes it possible for the borrower to prepay the mortgage loan at par on 

the settlement days. This imbedded call option results in a higher interest rate for FRM. If the interest rate 

decreases, the borrower can exercise the call option, raise a new FRM loan at the lower interest rate and 

thereby gain the benefit from a reduction in monthly payments. When the interest rate is above the printed 

bond interest rate, the owner-occupier has the option to buy back the mortgage loan by purchasing 

corresponding bonds, as mentioned before. ARM loans do not have this imbedded call option and therefore 

among other things ARM has a lower interest rate than FRM. ARM loans can also be repaid by purchasing 

corresponding bonds in the secondary market and deliver the bonds to the mortgage bank. The price is 

normally not far from par, otherwise ARM loans can be repaid on the refinancing date (Lunde & Whitehead, 

2016, p. 113). In the following, an explanation will be made of what happens to ARM and FRM loans when the 

interest rate increases (decreases): 

The monthly payments for FRM loans will stay unchanged (unchanged). Changes in the interest rate do not 

affect the monthly payments for FRM loans due to a fixed interest rate, which is fixed from the settlement 

date. The market value of the underlying bonds for FRM will decrease (increase a little up to par), because the 

current loan becomes less (more) attractive to investors in the bond market because of a lower (higher) 

interest rate than the new level of the interest rate. Since the current loan becomes less (more) attractive the 

investors will pay less (more) than before for the borrower’s loan. In the case of a decreasing interest rate, the 

market value of the underlying bonds will increase a little up to par, since a value above par is not attractive for 

an investor perspective due to the imbedded call option which makes it possible for the borrower to prepay 
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the mortgage loan at par. The investor would simply loose the value exceeding par. The equity will 

approximately be unchanged (increase a bit). 

The monthly payments for ARM loans will increase (decrease). A higher (lower) interest rate will increase 

(decrease) the interest expenses, because the interest rate is adjusted frequently for ARM. The market value of 

the underlying bonds for ARM will stay unchanged (unchanged), because the market value of the underlying 

bond for ARM is not affected very much by changes in the interest rate, which is due to the relatively short 

time between adjustments of the interest rate. The equity will decrease (increase) and thereby provide the 

owner-occupier with larger manoeuvrability within their personal finances. 

The value of the house will decrease no matter if people are having ARM or FRM loans. This is because a higher 

(lower) interest rate will increase (decrease) the market costs when funding a house, which will make it less 

(more) attractive to buy, and a decrease (increase) in demand for buying will occur and this will result in a 

decrease (increase) in housing prices (DØRS, 2005). 

3.4 Supply and demand 

Generally, the housing prices depend on the supply and demand equilibrium. Changes in supply or demand will 

lead to a change in the housing price level. Simply stated, a strong demand will lead to an increase of the 

housing prices, where a greater supply will decrease the housing prices (DiPasquale & Wheaton, 1996, p. 5). 

The situation in the housing market is different than regular supply demand theory, where both supply and 

demand adapt quickly to each other and interact to find an equilibrium. In the housing market, supply consists 

of construction of new houses which requires time to be processed compared to a regular product. It will 

therefore take time before supply matches a strong demand. The result of a strong demand could be an 

incentive to increase prices in the short-run, before new houses are constructed. Supply is considered as being 

inelastic in the short-run, where demand is considered as being elastic (Kenny, 1998, p. 19). 

A mixture of inelastic supply and elastic demand is creating more volatility to the housing market, since prices 

fluctuate with demand in the short-run. An elastic supply is in general desirable to achieve less volatility in the 

housing price level (André, 2016, p. 18). In the following supply and demand will be specified. 
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3.4.1 Supply 

The understanding of supply in the housing market is limited, especially when it is compared to the knowledge 

about demand in the housing market. An understanding of supply is important for the understanding of 

housing prices dynamics and long-term price level and in general the housing market (André, 2010, p. 25). High 

prices will always be an indication of a strong demand in the short-run, since supply only applies in the long-

run. High prices can simply not occur with a weak demand. Housing prices will never be much higher than 

construction costs, if supply is unrestricted, no matter the degree of demand (Gyourko, 2009). This is 

confirmed by Shiller (2015, p. 31), where he states that housing prices in cities with abundant land never 

deviate too far from construction costs in the long-run. Thus, not all cities have abundant land and they tend to 

deviate. This will further be analysed in section 6.2 about Tobin’s Q. 

There is a strong correlation between real housing prices and housing investments and a change in real housing 

prices is likely to affect the degree of housing investments. Expectations for the housing market are also likely 

to play a significant role when the building decision is made. Unfortunately, the knowledge about the 

behaviour of house builders is limited (André, 2010, p. 25). The equation for housing supply (𝐻𝑡) can be 

described according to Kenny (1998, p. 19) as: 

 𝐻𝑡 = (1 − 𝛿)𝐻𝑡−1 + 𝐴𝑡 (1) 

It is seen that the current housing supply (𝐻𝑡) is related to the previous housing supply (𝐻𝑡−1), where 

depreciations (δ) are taken into account. Furthermore, the number of housing completed in time t (𝐴𝑡) is 

added to the current housing supply. Since 𝐴𝑡 is a very small number compared to the total housing supply, it is 

a common assumption that housing supply is inelastic in the short-run (Kenny, 1998, p. 19). When supply is 

considered inelastic, demand shocks will lead to an increase in housing prices, which could be the beginning of 

a bubble. On the other hand, if supply was perfectly elastic, then housing prices would not deviate significantly 

from construction costs. It is also found that countries with more elastic housing supply tends to have fewer 

and shorter bubbles (Glaeser et al., 2008). 

3.4.2 Demand 

A house is considered having a dual function and demand for a house can roughly be divided into two groups 

that desire different functions. People buying on behalf of the investment purpose and people buying on behalf 

of the consumption purpose (Kenny, 1998, p. 15). 



17 of 86 
 

The equation for demand of housing supply in the long-run could according to the Danish housing price model 

MONA (Danmarks Nationalbank, 2003, p. 43) originally be described as: 

 
𝐿𝑜𝑔 (𝐷𝑒𝑚𝑎𝑛𝑑 𝑓𝑜𝑟 ℎ𝑜𝑢𝑠𝑖𝑛𝑔 𝑠𝑢𝑝𝑝𝑙𝑦) = 𝐿𝑜𝑔 (𝐼𝑛𝑐𝑜𝑚𝑒) − 𝑎 ∗ 𝐿𝑜𝑔 (

𝑢𝑠𝑒𝑟 𝑐𝑜𝑠𝑡𝑠

𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝑝𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥 (𝐶𝑃𝐼)
) 

(2) 

It is seen that income has a positive effect on demand for housing supply, where the relationship between the 

cost related to a house and the price for a substitute has a negative effect. 

Danmarks Nationalbank (2011, p. 15) made an analysis to estimate the explanatory factors of demand 

influencing the housing prices in the period from 1972 Q1 to 2010 Q2. The households’ desired housing supply 

(𝐾𝐷) is a function of: 

 𝐾𝐷 = 𝐹(𝑌, 𝑢, 𝑦, 𝑝ℎ) (3) 

Where Y is real disposable income, u is the user cost, y is the lowest possible first-year payments and 𝑝ℎ is real 

housing prices. The formula can be transformed into a log-linear form and the underlying estimated long-run 

price relation was found to be: 

 𝐿𝑜𝑔 𝑝ℎ = −15.5 ∗ (0.4 ∗ 𝑢 + 0.6 ∗ 𝑦) + 2.0 ∗ 𝜋ℎ + 1.5 ∗ (𝐿𝑜𝑔𝑌 − 𝐿𝑜𝑔𝐾ℎ) (4) 

Where 𝜋ℎ is the expected (real) capital gain in the form of higher housing prices and K is the housing supply as 

mentioned above. It is seen that an increase in the expected (real) capital gain or real disposable income led to 

an increase in housing prices, since they affect housing prices positively. An increase in user cost, the lowest 

possible first-year payments or the housing supply led to a decrease in housing prices, since they affect housing 

prices negatively. 

According to André (2010), demand is in general determined by several factors. First, household real disposable 

income, since it determines the affordability of housing. Second, interest rates, since it reduces the interest 

expenses related to a mortgage loan. Third, mortgage market sophistication and innovation such as the 

introduction of IO and increased popularity of ARM loans. Fourth, demographics, where in the short-run 

population growth affects the housing prices, since supply does not react in the short-run, while in the long-run 

the effect is less clear. Fifth, increase in demand by non-residents. Sixth, price expectation, because people’s 

expectations will affect the housing prices. Below is presented a table showing how some of the mentioned 

factors have contributed to change in real housing prices in Denmark during the period from 1996 to 2006. 
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Table 1 – How much different factors have changed real housing prices in Denmark from 1996 to 2006 

Factor Change 

Rise in real income 37.3% 

Change in real interest rate 52.1% 

Population growth 3.0% 

People’s expectations 45.3% 

Change in housing supply -14.3% 

Total change in real housing prices (1996-2006) 123.4% 

Source: Miles & Pillonca (2008), own creation 

From table 1, it is seen that the change in real interest rate is the largest factor behind the change in real 

housing prices in Denmark during the period from 1996 to 2006. Real income and people’s expectations have 

also played a dominant role. The change due to population growth is very small. It is also seen that the change 

in housing supply has led to a decrease in the real housing prices, though this relatively small decrease was not 

enough to eliminate an increase in real housing prices in the test period. Factors influencing the housing 

demand and the housing prices in general will further be analysed in chapter 5 – Fundamentals. 

3.5 Bubble theory 

Since supply is considered being inelastic in the short-run, demand shocks will lead to an increase in housing 

prices, which could be the beginning of a bubble. The awareness of a bubble in the Danish housing market is 

severe. Danmarks Nationalbank (2016b) has said that currently there are no bubble in the Danish housing 

market, but there is a need to stay attentive to the housing price level, especially the development of housing 

prices in Copenhagen needs to be monitored. The increase in housing prices in Copenhagen is unsustainable in 

the long-run and if it keeps being progressive, a risk of a local bubble in housing prices can occur. It has been 

seen before that the housing prices self-reinforce. This led to an instability in the Danish economy. Especially in 

the larger cities, there is a risk of the prices self-reinforcing, particularly if people are beginning to set the price 

level on behalf of future expectations for an increase in housing prices (Danmarks Nationalbank, 2015a, p. 27). 
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Danmarks Nationalbank (2015c, p. 51) found that the risk of prices self-reinforcing is not far away due to 

Danish house buyers’ positive expectations for the Danish housing market. This has led to a caution towards 

the Danish house buyers’ expectations for a future increase in housing prices. 

A ripple effect can occur where a local increase of housing prices in Copenhagen will affect the rest of the 

country positively, while on the contrary a local drop of housing prices in Copenhagen could spread to the 

entire country. A ripple effect could also occur when dramatic changes are occurring in large areas such as 

Europe or USA, which could have an effect on Danish housing prices even though these housing price changes 

would not have occurred under normal circumstances. 

Since the 1970’s the duration of a housing price cycle has been approximately ten years, with six years of 

increases and four years of decreases in prices (André, 2010, p. 6). It is therefore considered a “normal” 

development in housing prices that prices tend to go up for some years just to go down again. Hoeller and Rae 

(2007, p. 12-13) concluded that soft landings are very unusual. They analysed forty-nine cases of where a 

housing boom occurred and less than 10% of them experienced a soft landing. A soft landing is defined as a 

decline smaller than one third of the increase. Girouard et al. (2006, p. 9), analysed thirty-seven major 

expansions in real housing prices in OECD countries from the years 1970 until mid-1990s. They found that 

about two thirds of the increases lead to a decrease, thus, a large increase in housing prices is not necessarily 

an indication of a bubble in the housing market (André, 2010, p. 18-19). 

In the years leading up to the recent housing market crisis, an inequality in the equilibrium of the housing 

market had built up due to three factors. (1) The housing prices were observed increasing for a very long time 

to a level never seen before. Nevertheless, (2) the expectations for the future of the housing market were that 

the prices would continue to increase and (3) funding a house was still a possibility for most families due to the 

improved credit availability in the Danish mortgage market (Lunde, 2009, p. 5). In 2007 and 2008, Denmark 

experienced a triple crisis. It first began with the housing crisis in 2007, where housing prices fell significantly all 

over the country. Then a banking crisis occurred in 2008 and many banks in Denmark were in a need for help 

by the Danish government. Later in 2008, the outbreak of the financial crisis was a reality. All of the three crises 

occurred independently of each other, but all three of them intensified the consequences (Lunde & Whitehead, 

2016, p. 121-122). Many other countries experienced drops in housing prices as well, which further intensified 

the problems in Denmark (Lunde, 2009, p. 5). In 2011, the European debt crisis developed and several member 

states were in problems with repaying their government debt. The Euro-crisis effected the economy in all of 

the EU member states and worsened the problems (Lunde & Whitehead, 2016, p. 122). Økonomi- og 
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Erhvervsministeriet (2010) did an analysis of how much of the housing prices could be explained by the 

fundamentals defined as real disposable income, housing costs, demographic development and housing 

supply. They found that 97% of the development in housing prices in the period from 1995 Q1 to 2004 Q3 

could be explained by these fundamentals, where the increase from 1995 Q1 to 2009 Q3 only 78% of the 

development could be explained by the fundamentals. The last 22% of the real increase in housing prices is 

unexplained and it could be an indication of a bubble occurring. Stiglitz (1990, p. 13) defined the basic intuition 

of a bubble:  

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

tomorrow—when "fundamental" factors do not seem to justify such a price—then a bubble exists”. 

Case & Shiller (2004, p. 299) later postulated a similar definition and described a bubble as:   

“A situation in which excessive public expectations of future price increases cause prices to be temporarily 

elevated“. 

These definitions of a bubble will be considered throughout the thesis, where it will be analysed if the current 

level of housing prices is justified by the fundamentals. Altogether, the analysis will include an investigation of 

the current risk for a potential future bubble in the Danish owner-occupied housing market. Though, it can be 

hard to prove the existence of a bubble conclusively unless it burst (UBS, 2015, p. 14). 
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4 The historical development in the Danish housing prices 

Most often, a house represents the key share of the owner-occupiers’ wealth and is the most important asset. 

Changes in housing prices may therefore have a huge effect on the economic activity (Goodhart & Hofmann, 

2007, p. 5). Housing prices are an important factor for both the Danish owner-occupiers and the economic 

activity in Denmark. Goodhart & Hofmann (2007, p. 5) defines the correct value of a house as: 

”Like other asset prices, house prices should equal the discounted stream of future housing returns, i.e. rents, in 

the long-run”. 

This chapter seeks to analyse the development in the Danish housing market by examining the price index for 

sale of one-family houses (housing prices) in real prices. Real housing prices from 1845-2015 is presented 

below in figure 3. For a more detailed look in the years from 2006 until today, see table 1 in appendix. 

Figure 3 – Real housing prices in Denmark 

 

Source: Danmarks Nationalbank (2015): “Working papers 2015 no. 92”, OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: 

EJEN55, own creation. 

It is seen that real prices are showing an upward trend, especially since 1958 where prices started to rise 

dramatically. Three larger setbacks are seen in 1969, 1974 and 2011, and Denmark experienced housing 



22 of 86 
 

market crises in 1979-1983, 1987-1993 (Lunde, 2007, p. 4) and 2008-2009. After the latest housing market 

crisis real housing prices continued to decline until 2012, though it was in a smaller degree than during the 

crisis in 2008-2009. The increase in real housing prices from 1900 until 2016 Q1 has been 289.41% and the 

average yearly increase is equal to 2.51%. Before 1958, the level in real housing prices was more stable. In the 

period from 1958 Q4, where the upswing started, until 2016 Q1, the real prices have increased with 169.59%, 

which are an average of 2.96% a year. From table 2 in appendix, the graph in figure 3 is divided in four 

subperiods with respect to the ending of the upturns and downturns in the Danish housing market. Thereby 

providing four periods which spans from 1958-1983 (period 1), 1983-1993 (period 2), 1993-2012 (period 3) and 

2012-2016 (period 4). 

Period 1: In the period from 1958 Q4 until 1979 Q2 real housing prices increased with 128.18%. Then Denmark 

experienced a housing market crisis, resulting in a drop in real housing prices of 37.65% in the period from 

1979 Q2 until 1982 Q4.  

Period 2: Real housing prices increased from 1982 Q4 with 49.28% until the peak in 1986 Q2. Denmark 

experienced another housing market crisis which resulted in an afterwards drop in real housing prices of 

34.09% until 1993 Q2.  

Period 3: The upswing in this period is the greatest upswing of real housing prices. It started in 1993 Q2 until 

2007 Q3 with a total increase of 150.53% in real prices. The average yearly increase during this 14.5-year 

period is 10.38%, which seems like a good investment, assuming that the owner-occupier had bought and sold 

at the optimal time. This is the best observed period related to real housing price increases. The period is 

relatively long compared to the average period of a housing price cycle, which was estimated to six years of 

increasing prices (André, 2010, p. 6). During this period, it is seen that in 2003 the development in real housing 

prices began to stagnate for a short time, just to explode even further. According to Lunde (2009, p. 6), this 

boost was mainly due to three facts: the low level of the rates, the introduction of IO and the fact that the 

Danish banks increased their gearing of lending. In the period 2005-2006 the largest yearly increase in the test 

period is seen, which is just before the prices turned. In 2007 the market started to drop, where in the period 

from 2007 Q3 until 2012 Q4 real housing prices dropped with 29%. 

Period 4: After several years of decreasing real housing prices, things started to change in 2012. From 2012 Q4 

to 2015 Q4 real housing prices increased with a total of 11.11%. This is a yearly increase equal to 3.7%. Despite 

of this increase, owner-occupiers who bought between start 2006 and mid-2008 is still on average experiencing 
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a loss in the value of their house. With a real value being approximately 80 % of the peak. This number is 

obtained by comparing the average price levels at the peak with the current real housing prices. Danmarks 

Nationalbank (2015c, p. 25) expects that the housing prices are going to increase in the next couples of years. 

In 2016 the expected increase is 3.7% and in 2017 an increase of 3.2% is expected. From a historical aspect the 

current level of real housing prices is still at a high level compared to the long-term average. Whether this is an 

indication of housing prices being artificially high and thereby serve as an indication for a bubble in the Danish 

housing market will be further analysed later in this thesis. However, there is no guarantee that the market will 

behave as it has behaved in the past and there is no guarantee that the recent increase will be followed by a 

decrease as observed previously. The market is constantly in change and is adapting to the underlying 

fundamentals. An analysis of the fundamentals influencing the level of housing prices will be made, to prevail 

insight of whether the high level of housing prices can be explained by the underlying fundamentals. Some 

believe that we are observing a “new era” and that prices have found a new level. The analysis of the 

fundamentals can be found in chapter 5 and a discussion about “new era” can be found in chapter 8.  

According to Shiller (2015, p. 28) real housing prices should be close to a flat line in the long-run. Though, the 

first sign of a deviation from this flat line was seen in American housing prices in 1998. The process behind the 

Danish housing prices will be elaborated and tested in section 4.3 – The process behind the Danish housing 

prices. The development in real housing prices will be compared and thereby put into a perspective in the 

following. 

4.1 Comparative analysis 

This section aims to make a comparison of the development in the housing price. First, real prices for one-

family houses are compared with owner-occupied flats, followed by a comparison of one-family houses within 

the five regions in Denmark. Such a comparison is useful for finding out whether there are price differences in 

one-family houses and owner-occupied flats and amongst the regions.  
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Figure 4 – Comparison of one-family houses and owner-occupied flats in real prices, quarterly data, 2006 = 100 

 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: EJEN55, own creation. 

A comparison of one-family houses and owner-occupied flats in real prices is showed in figure 4. It shows that 

real prices for owner-occupied flats are more volatile than one-family houses. Owner-occupied flats have 

experienced a larger increase in real prices and a larger drop during the recent housing market crisis as well. 

Despite of the larger drop, real prices for owner-occupied flats are closer to their 2006 level than one-family 

houses are. Real prices for owner-occupied flats started to drop after the housing boom almost two years 

before real prices for one-family houses. The two time-series are not aligned in their movements and this 

indicates that prices for one-family houses and owner-occupied flats have different volatility. Since most of the 

owner-occupied flats are located in the larger cities, especially in Copenhagen where 50% are located when 

measured in value (Danmarks Nationalbank, 2015c, p. 58), the development in the real price of owner-

occupied flats will not reflect the average movement in Danish housing prices. It can be assumed that due to 

the clustering in Copenhagen, on average, owner-occupied flats are to a certain degree linked to local price 

changes in Copenhagen. 
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Figure 5 – Comparison of one-family houses divided in regions in real prices quarterly data, 2006 = 100 

 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: EJEN55, own creation. 

When the five regions in Denmark are compared in figure 5, it is seen that “Region Hovedstaden” has the 

largest fluctuations in real housing prices and is therefore the region with most volatile housing prices. On the 

contrary, real housing prices in “Region Nordjylland” is the region with most stable real housing prices in 

Denmark and the region closest to its 2006 level in real housing prices. Likewise, it is seen that real housing 

prices in “Region Hovedstaden”, was the first region in Denmark to be affected of the recent housing market 

crisis and experience large drops in real housing prices. In comparison, it took almost two years before the 

same crisis affected the real housing prices in “Region Syddanmark”. Real housing prices in “Region Sjælland” is 

the region in Denmark which has taken most damage after the housing market crisis. Currently, it is the region 

that is furthest away from their price level in 2006. The conclusion is that there are price differences across the 

regions and that they responded in different degree to the recent housing market crisis. This can be explained 

by the difference in volatility amongst the regions. 
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4.2 The risk related to housing 

A house is a good with a dual function since it is both an investment and a consumer good. Most demand for a 

house is driven by the wish of having a place to live. Very few people decide to invest in a house because of a 

speculative future return (Lunde, 1999, p. 3). This is confirmed by a study made in the United Kingdom by the 

Building Societies Association (BSA, 2007; cited in André, 2010, p. 24), where 88% of the respondents said that 

their primary motives for buying a house, were the desire to be an owner-occupier. 45% responded that the 

financial gain was important. Most people do not consider the underlying investment risk of a house, but a 

house should also be considered as an investment. It is an attractive investment object and most people put 

almost their entire equity in a house. Many people think that a house is a risk-free investment (Larsen & 

Mjølhus, 2009, p. 11). In the following part, the risk related to being an owner-occupier is analysed.  

Bourassa et al. (2009) concluded that house characteristics, such as the house being small, old, centrally 

located etc., will affect the price path of the given house relative to the market. A house with characteristics is 

defined as a house that stands out from the general housing supply. In a market with limited supply, houses 

with characteristics will attract more buyers, which will increase prices more than in the rest of the market. On 

the other hand, the characteristics of a house will bring a further decline in the housing price, when the market 

prices are experiencing a drop. Houses with characteristics are observed to have a higher volatility than an 

average house. This is valid as well for houses with relatively high land leverage (Bourassa et al., 2009). It is 

seen that other factors than market factors are influencing the housing prices, e.g. characteristics or high land 

leverage. These other factors are considered as an idiosyncratic risk where the idiosyncratic risk also is included 

in the market risk. 

The price for a house is largely determined by the housing market but also an idiosyncratic factor related to 

each individual house affects the price. A financial instrument to hedge the idiosyncratic risk is likely to be too 

costly for the owner-occupiers, and therefore presently no instrument exists (Bourassa et al., 2009, p. 274). A 

house is considered an undiversified investment. From the comparative analysis above it is seen that in 

Denmark there are price differences when comparing one-family houses with owner-occupied flats. There are 

regional price differences, but it is also fair to assume that there are local price differences and even an 

idiosyncratic risk related to each individual house. A house is a heterogeneous good.  

Since a regular house is most often financed by a loan, it is an investment containing a high amount of debt, 

and therefore it has a high gearing. In compliance with finance theory a house is usually a risky investment 
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since it is undiversified and has a high gearing (Larsen & Mjølhus, 2009, p.3). As previously stated in section 3.2 

– The Danish mortgage system, in Denmark the part of a loan to a house coming from a mortgage bank has a 

maximum LTV of 80%, where most often an extra 15% is financed by a bank. Countries with both higher or 

lower LTV is seen within the OECD countries e.g. Italy whose LTV is 50% and Ireland with a LTV of 90% 

(Goodhart & Hofmann, 2007, p. 10). If the total LTV is higher than 90%, then a Danish house buyer is going to 

be technically insolvent from day one, due to transaction costs of 10% (Lunde, 2015d, p. 25). Particularly first-

time buyers have nearly no down payment and technical insolvency is thereby a consequence. Many of the 

Danish house buyers think that it is almost impossible to finance a house without the maximum LTV at 80% 

from a mortgage bank, supplemented with loan from the bank. A down payment of 20-30% of the purchase 

price is simply unrealistic, especially for first-time buyers (Lunde, 2012a, p. 19). The Danish government’s 

requirement of a down payment equal to 5% of the purchase price (Lunde & Whitehead, 2016, p. 111), still 

leaves the Danish housing owners in a situation with a gearing equal to 95/5 = 19, which is considered as being 

very high. Especially, when it is considered that the amount is not enough to ensure that a new buyer is not 

going to be technically insolvent. A down payment at e.g. 20% would lead to a gearing of 80/20 = 4. The gearing 

is thereby largely reduced, when the down payment is increased. 

Often when a Danish household owns a house, it is an investment with an undiversifiable idiosyncratic risk and 

high LTV resulting in high gearing. Under normal conditions, such an investment is considered a bad 

investment. Nevertheless, this is the reality for a large part of the Danish owner-occupiers. 

4.3 The process behind the Danish housing prices 

A better understanding of the process behind the Danish housing prices could improve the understanding of 

the housing prices. In theory, if the housing prices could be forecasted it would minimise the risk of a bubble 

and the frequency of unpredictable large changes in housing prices. Currently, the process behind changes in 

housing prices is influenced by multiple factors, which makes it complicated to interpret. In the following 

section, the present thesis turns to an elaboration of this subject, the process behind housing prices.  

The housing prices can to some degree be forecasted, because gains in the housing market are not well 

exploited by people who want to make fast money when compared to the stock market. Thereby no forces 

operate to interfere with the housing prices. Gains can be obtained by buying at the right time, but is not 

exploited due to costs related to buying and selling a house. It is considered difficult for most people to buy or 
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sell at the right time, because when people are buying or selling it is often due to personal matters and not the 

current level of housing prices (Shiller, 2015, p. 21). 

Roughly half of the changes in housing prices can be forecasted for one year ahead. If the forecast is extended, 

the result would very likely be inaccurate and unreliable (Shiller, 2015, p. 21). It is often seen that forecasters 

try to predict the future of the housing market. Zhang (2016) made a test of the unbiasedness and efficiency of 

forecasters when they are trying to predict house price changes. He finds that about 50 % (25 of the 47 

forecasters, when excluding 2012) tend to persistently predict higher house price changes than actually 

obtained. The forecasters are considered as being too positive about the future of the housing market in 

general. 

In Lunde (2015a, p. 30), different suggestions for real housing prices increases are seen, ranging between 1-2% 

in yearly increases. A yearly increase in real housing prices in the long-run is questioned by Shiller (2015, p. 30), 

where he states: “… the theoretical argument that home prices can be expected to appreciate faster than 

consumer prices in general is not strong”. Shiller (2015, p. 28) has defined the fluctuations in real housing prices 

as being mostly flat or even declining. People tend to think that housing prices have done very well. In fact, 

people tend to remember their prior purchase price of their house and are surprised by the increase in nominal 

value. The real increase is often no more than a couple of percent a year and that is when increased quality and 

size of houses is not taken into account. If they were taken into account, the fluctuations in housing prices 

should according to Shiller (2015, p. 28) be very close to following a flat trend. The different arguments for 

yearly increases of real housing prices from Lunde (2015a, p. 30), is therefore assumed to not have taken 

precaution of increased quality and size of houses. 

If people are rational and far-seeing, then a safety valve is operating to avoid housing booms. When housing 

prices rise too far and mortgage payments are taking a great share of people’s income, there is an incentive to 

move to a cheaper area (Shiller, 2015, p. 31). Increases in housing prices for a period of time are normally 

followed by a decrease in housing prices. This process is referred to as housing prices are mean reverting. The 

idea of housing prices being mean reverting is also backed by supply and demand theory, where high housing 

prices should lead to a decrease of demand or increased supply and thereby the housing prices should be 

lowered again. 

The housing prices are somewhat forecastable due to auto regression. Autocorrelation was confirmed by 

Englund & Ioonnides (1997). Real housing prices are positively correlated in the short-run, where in the long-
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run the autocorrelation is negative and the housing prices will return to the equilibrium determined by 

fundamentals. An empirical test of Swedish housing prices done by Hort (2000) showed that housing prices are 

affected by four autoregressive terms (Hort, 2000, p. 11), being an AR(4) process. A more explicit formulation is 

stated in the following formula (Hort, 2000, p. 13): 

 ∆𝑃𝑡 = 𝛼 + 𝛽∆𝑃𝑡−1 − 𝛾(𝑃 − 𝑃∗)𝑡−1 + 휀𝑡. (5) 

∆𝑃𝑡 is the change in housing prices at time t. α is the intercept. The term 𝛽𝑃𝑡−1 is the influence from the 

historical change in prices. P is the observed housing price at time t and P* is the equilibrium price supported 

by the underlying fundamentals. The term 𝛾(𝑃 − 𝑃∗)𝑡−1 reflects the influence of the deviation in the observed 

price from the long-term equilibrium price. 휀𝑡 is the error term.  

In accordance with the currently high level of housing prices when compared to the long-term average seen in 

figure 3, it is reasonable to assume that in the long-run, real housing prices are going to decrease, if the current 

level is not supported by the underlying fundamentals. It is a possibility that real housing prices already have 

returned to their long-term equilibrium if increased quality and size of houses were taken into account.  

Next, a test will be made to further investigate the process behind the housing prices, where it will be tested 

whether real housing prices are having a unit root or if they are stationary. This is an important factor for the 

regression analysis done later on in section 5.6.3 – The influence of the two interest rates. 

4.3.1 Unit root test 

Normally when talking about stationarity, it refers to a weakly or covariance stationarity. The definition of 

stationarity is that 𝐸[𝑥𝑡] and 𝑣𝑎𝑟[𝑥𝑡] are finite and constant across t, where 𝐶𝑜𝑣[𝑥𝑡 , 𝑥𝑡+𝑠] also is finite, and is a 

function of s (Brooks, 2014 and Skovmand, 2014, p. 7). 

It is important to know whether the process behind real housing prices is stationary or nonstationary, because 

this will determine if the process will “wander off”. To test whether the process can do that, a test for a unit 

root is implemented. It is important for the validity of cointegration and error correction analysis that the 

process behind real housing prices have a unit root (Zhang et al., 2013, p. 2). A Dickey-Fuller test is used to test 

for non-stationarity (unit root). The test considers only one lag. Since 𝑥𝑡 depends on further lags than 𝑥𝑡−1 an 

Augmented Dickey-Fuller (ADF) test is chosen, because it considers multiple lags. Furthermore, a Kwiatkowski-

Phillips-Schmidt-Shin (KPSS) test is made to test for stationarity. It is assumed that an intercept and a linear 
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trend is included. If real housing prices do not have a unit root, it can be concluded that they do not follow a 

random walk and are thereby stationary. The two tests are testing the opposite of each other and by running 

both tests the result can be cross validated (Skovmand, 2014, p. 44). 

The hypothesis of an ADF test is: 

 𝐻0 ∶  𝑥𝑡 ~ 𝑁𝑜𝑛𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦, 𝐻𝑎 ∶  𝑥𝑡  ~ 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦  (6) 

Where the hypothesis of a KPSS test is: 

 𝐻0 ∶  𝑥𝑡 ~ 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦, 𝐻𝑎 ∶  𝑥𝑡  ~ 𝑁𝑜𝑛𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 (7) 

As in Zhang et al. (2013) the tests for a unit root are done from different periods of time to test whether there 

is a unit root applied in all of the years. The years are chosen to both include and avoid dramatic changes in 

housing prices due to the world wars and the recent housing boom. One period excludes the world wars (1950-

2015), one excludes both world wars and the recent housing market crisis (1950-2006) and another period 

avoids both the world wars and the recent housing boom (1950-1998). For cross validation, the calculations are 

done in both annually and quarterly numbers to test if there is any difference when the format of the numbers 

is changed. Below is seen a table showing the p-values for an ADF and KPSS test of whether real housing prices 

is having a unit root. 

Table 2 – P-values from the ADF and KPSS test in different periods of time using both annually and quarterly data 

 
P-values with annually data P-values with quarterly data 

Years 1900-2015 1950-2015 1950-2006 1950-1998 1966 Q4-

2015 Q4 

1966 Q4-

2006 Q4 

1966 Q4-

1998 Q4 

ADF 0.5088 0.6126 0.9284 0.5869 0.398 0.9326 0.1886 

KPSS < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 

Source: Danmarks Nationalbank (2015): “Working papers 2015 no. 92”, OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: 

EJEN55, own creation. Note: Calculations for quarterly data begins in 1966 Q4 due to lack of quarterly data before that point. 

From the ADF test shown in table 2, it is seen that due to the relatively high p-value in all of the time spans, the 

ADF test fails to reject 𝐻0, and thereby a unit root cannot be rejected at a 1%, 5% or 10% confidence interval. 
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The KPSS test has a p-value lower than 0.01 in all of the time spans and the test rejects 𝐻0, and stationarity is 

thereby rejected at a 1%, 5% and 10% confidence interval. It is seen that when the dramatic changes in prices 

are excluded, the p-value of the ADF test increases. When only the upswing is taken into account (until 2006) 

the p-value of the ADF test increases further. Furthermore, Zhang et al. (2013, p. 10) argues that when 

excluding or including both the upswing and the downswing of a bubble in the prices, then trend stationarity 

will be seen. Trend stationarity is a process that “wanders off” but the direction is determined by a factor. It is 

thereby called a process with a deterministic trend. Trend stationarity can be hard to distinguish from a 

random walk if the noise around the trend has a high variance (Skovmand, 2014, p. 34). Trend stationarity will 

not be further elaborated in this thesis. 

The findings from the tests correspond to the general literature view that real housing prices have a unit root 

(Zhang et al., 2013, p. 10). Due to the unit root and real housing prices being a non-stationary process, this will 

lead to problems with both consistency and asymptotic normality for an ordinary least squares (OLS) 

regression. This problem is surmountable by rewriting the equation (Skovmand, 2014, p. 37; Zhang et al. 2013):  

 𝑥𝑡 = 𝜑𝑥𝑡−1 + 휀𝑡  (8) 

 𝑥𝑡 − 𝑥𝑡−1 = 𝜑𝑥𝑡−1 − 𝑥𝑡−1 + 휀𝑡 (9) 

 Δ𝑥𝑡 = 𝛾𝑥𝑡−1 + 휀𝑡 (10) 

The variable Δ𝑥𝑡 is now a stationary variable, which results in consistency within an OLS regression. This 

rewriting of housing prices is plotted into an ADF test, to test if this differencing has made the process behind 

real housing prices a stationary process. The results are showed in table 3. 

It is seen that real housing prices are stationary under the first differences, and the order of integration is 1, 

denoted as I(1). It is now possible to reject 𝐻0, and thereby conclude that the process has become stationary, 

which is seen whether it is calculated in yearly or quarterly intervals. Stationarity is an important factor, but the 

lack of stationarity can be handled with a large sample size (Skovmand, 2014, p. 46). The lag-length is 4 when 

using yearly intervals and 5 when using quarterly intervals. This is consistent with Hort (2010, p. 11), where she 

found a lag-length of 4 when using yearly intervals. 
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Table 3 – ADF test for yearly and quarterly real housing prices with and without differentiating 

  
Level First differences 

 
Years Lag-length t-ADF p-value Lag-length t-ADF p-value 

Real housing prices 

(yearly) 

1900-2015 4 -2.1633 0.5088 4 -4.535 <0.01 

Real housing prices 

(quarterly) 

1966 Q4–

2015 Q4 

5 -2.4253 0.398 5 -4.6902 <0.01 

Source: Danmarks Nationalbank (2015): “Working papers 2015 no. 92”, OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: 

EJEN55, own creation. 

The problem with a unit root test is the lack of size and power. Size is the level of significance, the probability of 

rejecting a true 𝐻0, and thereby committing a type I error. Power refers to the probability of rejecting a false 

𝐻0. This can be improved by using a larger sample since a small sample tends to fail to reject the 𝐻0. 

(Cuthbertson & Nitzsche, 2004, Skovmand, 2014, p. 44). By using 197 quarterly and 116 yearly observations 

this is concluded as being satisfying for the improvement of size and power, thereby making the result from the 

ADF test valid. 

Since real housing prices are concluded to have a unit root, it is either necessary to differentiate the process to 

achieve stationarity or simply using a large sample size, when using real housing prices in a regression analysis. 

The importance of a large sample size in order to improve the consistency of an OLS regression, is thereby 

proven. These findings will be used later on. If increased quality and housing size were taken into account, it is 

possible that the result would have been different. 
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5 Fundamentals 

In section 4.3 – The process behind the Danish housing prices, it was established that yearly real housing prices 

was an AR(4) process, which means that yearly real housing is dependent on housing prices in four lags. 

Despite of real housing prices being dependent on past real housing prices, the past will not always be the best 

predictor of future real housing prices, especially when the underlying fundamentals change. As seen in 

equation 5, the housing prices will return to the equilibrium price determined by fundamentals in the long-run. 

Furthermore, Hort (2000, p. 19) states that the more the housing prices deviate from the fundamentals the 

faster they are driven back to the equilibrium. 

Several models have tried to explain housing prices by explanatory factors such as fundamentals. These 

explanatory factors are put in a model, to make a general equation for the housing prices. From Girouard et al. 

(2006), there are listed several pricing models from the OECD countries, where the most typical fundamentals 

in the models are housing supply, real disposable income and real interest rate. Factors such as demography, 

people’s expectations, unemployment etc. is also seen. The models are used for empirical testing whether or 

not prices are in line with the explanatory factors. 

From section 3.4 – Supply and demand, it was reviewed how the housing prices were controlled by changes in 

demand in the short-run, since supply only adapts to demand in the long-run. Thus, changes in demand are 

controlling changes in the housing prices in the short-run. According to André (2010) some of the general 

fundamentals controlling the average housing market are, as mentioned previously: household real disposable 

income, interest rates, mortgage market sophistication and innovation, population growth and people’s 

expectation for the future housing prices. A table showing how the different factors have influenced housing 

prices changes in the period from 1996 to 2006 was presented in table 1. It was seen that especially real 

income, real interest rate and expectations played a significant role in the Danish housing market (Miles & 

Pillonca, 2008). As mentioned, Økonomi- og Erhversministeriet (2010) analysed how the Danish housing prices 

could be explained by fundamentals. In the period from 1995 Q1 to 2004 Q3 the development in the housing 

prices could be described with 97% of the changes in fundamentals. 78% of the development in housing prices 

could be described by changes in fundamentals in the period from 1995 Q1 to 2009 Q3. It was argued that the 

part of the increase in real housing prices that could not be explained by the change in fundamentals could be 

an indication of a bubble. According to Finansministeriet (2010, p. 2), factors such as a decrease in real interest 

rates, the freeze on property value tax, a decrease in the level of unemployment, growth in disposable income, 
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monetary policies and the introduction of ARM and IO have provided a powerful boost to the financial situation 

in Denmark. 

Due to the importance of the fundamentals, this section will take a closer look at some of the most influencing 

fundamentals, to get a deeper understanding of what drives the price level for the Danish housing market. Not 

every single fundamental will be analysed in this chapter, only the most significant. According to Shiller (2015, 

p. 40), it is important to resist the temptation of oversimplifying the housing market and single out only one 

fundamental as being the main driver behind the housing prices changes. The market is complex and many 

factors seem to explain changes in housing prices. This analysis of the underlying fundamentals can therefore 

only be used as an indication of the correct value of housing prices. In the following, the chosen fundamentals 

will be further elaborated to identify the most important explanatory factors. The fundamentals will be 

analysed in an alphabetical order. 

5.1 Demographics 

In the short-run, population growth and larger clusters of people reaching the age of household formation tend 

to put a pressure on the housing prices by the increased demand. In the long-run, the impact is less clear, since 

housing prices also depend on how supply responds (André, 2010, p. 22-23). According to Shiller (2015, p. 19), 

some argue that the increased population led to a point where the cities ran out of land and this resulted in an 

increase in housing prices. Shiller himself (2015, p. 19) does not agree with this argument, because he thinks 

that since the population growth has been steady, there is no news value in an increasing population. 

Nevertheless, Økonomi- og Erhvervsministeriet (2010) states that demographic development has been an 

important fundamental for the increase in housing prices in the period leading to the recent housing boom. 

The population growth is seen in table 3 in appendix, where the growth has been relatively steady, except in 

the period between 1981-1989 where the curve is relatively flat. There is no significant change in the entire 

observed period which could serve as the main explanation for the recent housing fluctuation. This 

corresponds to Miles & Pillonca (2008), where they state that the population growth only explains 3% of real 

housing prices increase in the period from 1996 to 2006. Therefore, the composition of the occupants in the 

Danish household is presented in figure 6. It is seen that the development for one occupant in a household has 

increased dramatically from 1960 to 2015. The frequency of two occupants has increased as well. The 

frequencies of three or more occupants in a household have all decreased during the more than five decades 

observed. This can be explained by a reduction in the number of children per family, an increased number of 
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single parents and a population with an increased number of elderly people being able to take care of 

themselves (Heyer et al., 2005; cited in André, 2010, p. 23). The smaller number of occupiers living together 

could also be due to the fact that it has become more popular to be living alone in general. In addition, an 

increase in the number of households being split up due to divorces and an increased number of students 

requiring a place to live could also be explanatory factors.  

Figure 6 – The development in the composition of the occupants in the household in Denmark 

 

Source: Statistic Denmark (2016): ”Statistical yearbook 2016”, own creation. 

More than 35% of the Danish household is occupied by one person. When fewer people are living together, 

this increases the demand for housing and in the short-run this will lead to an increase in housing prices. 

Additionally, with the larger frequency of households containing one occupant, a further pressure is made at a 

specific segment of housing, which is smaller houses. This puts pressure on the housing market due to the 

increased demand, which would drive housing prices up. 

5.2 Disposable income 

Disposable income is one of the three main factors influencing housing prices (Danmarks Nationalbank, 2003, 

p. 41). This is due to the fact that the disposable income determines the affordability of housing. A steady 

growth in real disposable income and a decline in unemployment have provided the housing market with a 

high demand (André, 2010, p. 19). As mentioned, Miles & Pillonca (2008) found that real housing prices 
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increased with 37.3% due to a rise in real income in the period from 1996 to 2006. Økonomi- og 

Erhvervsministeriet (2010) found that real disposable income was the main explanatory factor for the increase 

in real housing prices in the years leading up to the housing boom. It is therefore concluded that disposable 

income is one of the most important factors for the level of housing prices. A graph showing the fluctuation of 

real disposable income and real housing prices is presented below. 

Figure 7 – Real disposable income and real housing prices, yearly data, 1992 = 100 

 

Source: OECD data (2016) “Prices – Inflation (CPI)”, Statistic Denmark: EJEN55 and INDKP101, own creation. 

From figure 7, it is seen that real housing prices have increased more than real disposable income since 1992. 

The increase in real disposable income seems to have been relatively stable over the 12-year span, where the 

average yearly increase has been 1.83%. The spread between real disposable income and real housing prices 

began to increase from 1996, where it smoothened in the years leading up to 2004, just to rise again during the 

housing boom. After the recent housing market crisis, the spread began to diminish. Since 2012 the spread 

seems to have stabilised. It can be concluded that in the used span it has become more expensive to buy a 

house when it is compared to the income. This is a conclusion which is acknowledged by Miles & Pillonca 

(2008, p. 153), where they state that many European counties have experienced that real housing prices has 

increased faster than real income. Furthermore, it is seen that the dramatic increase in real housing prices in 

the years leading to the peak of the housing boom was not supported by a dramatic increase in real disposable 

income. 
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A longer time span will be used in section 6.1 – P/I & P/R ratios, when the price-to-income ratio is calculated. 

The graph above is simply showed to provide an overview of how real disposable income and real housing 

prices have fluctuated. 

It can be hard to tell whether it has become more expensive to buy a house without looking towards the 

interest expenses. The ratio for net interest expenses/gross income has decreased since 1987, but a small 

increase was seen during the years leading up to the recent housing market crisis. Especially, the youngest part 

of the population has experienced a lowering of interest expenses relative to gross income, where the age 

group for people between 60-69 years and 70 years and above have been relatively stable (Lunde, 2012b, p. 

22-23). It can thereby be concluded that despite of real housing prices increasing more than real disposable 

income, the owner-occupiers were still able to reduce the net interest expenses/gross income due to a low 

level of the interest rates. A further analysis of the interest rates will be made later on in section 5.6 – Interest 

rates. 

5.3 Housing market activity 

The following section has the purpose of studying the activity level in the Danish housing market and the 

amount of forced sales of houses. This will reflect whether the housing market is in progress. Overall, this 

contributes to the knowledge of fundamentals in relation to supply and demand in the housing market. 

5.3.1 Number of houses for sale 

The total number of houses for sale in Denmark has increased since the recent housing market crisis. The 

number of one-family houses for sale has more than doubled since 2009, while it has been relatively stable 

since (see table 4 in appendix). If the current level is compared to 2011, the number of one-family houses for 

sale is one fifth lower today. The number of owner-occupied flats for sale has doubled just after the recent 

housing market crisis, but has since then dropped and currently it is close to the low level observed in 2006. 

The current number of houses for sale is thereby remarkably lower than the peak, where the supply of houses 

for sale was at its highest. Comparing June 2016 to June 2015, the number of houses for sale is almost identical 

for one-family houses with a small increase of 0.1%, while the amount for owner-occupied flats has increased 

with 8.6%. According to Realkreditrådet (2016b), some of this fluctuation can be explained by clustering of 

houses for sale, which, after the recent housing market crisis, now has been observed to be gone. 
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5.3.2 Number of registered sales 

It is seen that the number of registered sales for one-family houses is higher than the number for owner-

occupied flats (see table 5 in appendix). This will make sense since there is a larger number of one-family 

houses in Denmark than owner-occupied flats. Historically, there has been a relation between the number of 

registered sales of houses and the housing prices. Danmarks Nationalbank (2016b) has discovered that when a 

large decrease in the number of registered sales occurs, it will typically result in a decrease in housing prices. 

Currently, registered sales of both one-family houses and owner-occupied flats have decreased a bit. The 

recent smaller amount can be an indication of a future smoothing in housing prices and thereby a stagnation of 

the increasing housing prices seen the last couple of years (Danmarks Nationalbank, 2016b). This is due to 

supply and demand. When demand is high, a lot of houses will be sold, which will increase the prices. The 

number of registered sales of both one-family houses and owner-occupied flats are currently at a low level, 

when compared to the amount before 2006. In the beginning of 2015, the registered sales of owner-occupied 

flats were closer to the peak in 2005 than one-family houses. The effect from the recent housing market crisis 

lead to a drop in the number of registered sales, where the number of registered sales for one-family houses 

and owner-occupied flats were affected almost identically during the first half year with a drop at respectively 

48,93% and 43.26%. The number of registered sales is under normal circumstances stable, while an 

extraordinary high number of registered sales is a sign of inequality in supply and demand (Lunde, 2009, p. 5). 

Such an inequality is not seen at the moment for either one-family houses or owner-occupied flats due to the 

currently low number of registered sales, when compared to previous years. 

As mentioned, the introduction of ARM and IO lowered the cost related to being an owner-occupier and it 

increased the share of households that were able to purchase a house (Lunde & Whitehead, 2016, p. 115). This 

has definitely led to an increase in the demand for being an owner-occupier thereby increasing the level of 

registered sales. 

5.3.3 Sales period 

Since the recent housing market crisis, the sales period for both one-family houses and owner-occupied flats 

increased (see table 6 in appendix). In 2010, the sales period had increased to a level about twice as high. For 

one-family houses, the period has been relatively stable since then. The sales period for owner-occupied flats 

nonetheless dropped after the peak in 2010 to a low point of 115 days in 2015 Q4, which is close to the low 
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number in 2006 Q2, where the sales period was 101 days. It seems like owner-occupied flats are selling at a 

fast pace, which will put pressure on the market for owner-occupied flats and thereby the prices.  

5.3.4 The amount of forced sales of houses 

The amount of forced sales of houses after the boom was highest for people who bought at the peak of the 

housing prices in 2006 and 2007, mainly due to the high LTV. Thus, after the housing boom, the amount is 

relatively low if compared to the beginning of the 1990’s (Danmarks Nationalbank, 2012, p. 115). It is seen in 

table 7 from appendix, that an increase in the amount of forced sales of houses occurred right after the recent 

housing boom. Still, it was only one fourth of the previously experienced peaks. The number has since then 

dropped and it almost halved when compared to 2010. The overall impression is that the amount has been 

quite low since 1995. Furthermore, it is seen that since the introduction of ARM (1996), the level of forced sale 

has been relatively low and at the time of the introduction of IO (2003) the amount of forced sales even 

decreased. This is due to a lowering of interest expenses, which has made it less expensive to be an owner-

occupier and thereby made it possible for them to avoid a forced sale (Lunde, 2012b, p. 23). This is further 

supported by Erhvervs- og Vækstministeriet (2013, p. 10-11), because they highlight that the new types of 

mortgage loans are providing the market with more flexibility and providing the owner-occupiers with an 

opportunity to reduce their monthly payments, which can prevent a forced sale. 

5.4 Housing supply 

Housing supply is one of the three main factors influencing housing prices (Danmarks Nationalbank, 2003, p. 

41). If housing supply is low, it can support higher housing prices. Previously in section 3.4 – Supply and 

demand, it was found that it will take time before housing supply matches an increase in demand. Supply only 

applies in the long-run, since it is considered as being inelastic in the short-run. If housing supply was perfectly 

elastic, then housing prices would not deviate significantly from construction costs (Glaeser et al., 2008). Some 

may say that increased construction costs made building of housing more expensive (see table 8 and 9 in 

appendix for construction cost in both nominal and real prices). This is contradicted by Shiller (2015, p. 30), 

where he states that: “new materials, new construction equipment, and prefabrication, as well as new 

technology for building high-rise apartment building, help make housing cheaper”. This is backed by Lunde 

(2015a, p. 33), who states that increased productivity, improved materials and new technology should make 

construction of housing cheaper. Increased construction costs should therefore not be seen as an incentive not 
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to construct new houses. In section 6.2 – Housing investments and Tobin’s Q, the incentive for construction of 

housing will be further analysed.  

An increase of housing supply will remove some of the pressure in the housing market. Since housing prices 

have continued to increase in the recent years, it must be assumed that isolated seen the housing supply does 

not match with the demand, which have resulted in high housing prices. The equation for housing supply was 

described in equation 1. The total housing supply (𝐻𝑡) was stated to be affected by the previous housing 

supply, where depreciations (δ) should be subtracted. The completed construction units (𝐴𝑡) should be added 

to this amount. Though, the amount of completed construction units is a very small number compared to the 

total housing supply (Kenny, 1998, p. 19). In figure 8, yearly completed construction units of one-family houses 

and owner-occupied flats in Denmark is showed. 

Figure 8 – Yearly completed construction units of one-family houses and owner-occupied flats, yearly data 

 

Source: Statistic Denmark: BYGV99, own creation. Note: In the year 2016, only 6 months have passed, therefore this point is transformed 

to an average yearly number. 

From figure 8, it seems like the development in the yearly completed construction units of one-family houses 

and owner-occupied flats move closely. It makes sense that the two time-series moves almost identically 

because they both are expected to react to changes in demand. The spread between those two have become 

smaller since the recent housing market crisis. Since 2010, the yearly completed construction units of one-

family houses have been relatively stable. For owner-occupied flats, this number of yearly completed 
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construction units has increased since 2011. In the first half of 2016, this number has even exceeded the 

amount of completed construction units of one-family houses.  

Even though, owner-occupied flats only represent 11.37% of the total occupied number of houses in 2016 

(Statistic Denmark: BOL101), it represented about 50% of the completed construction units in the first half of 

2016. Some of the high pressure on the market, especially for owner-occupied flats, may be reduced due to the 

high amount of completed construction units being owner-occupied flats. Below, table 4 is showing the 

development in the average yearly increase in occupied housing units in total for five different periods of time. 

The numbers are based on table 1 showed in section 3.1 – The structure of the Danish housing market. The 

numbers refer to the change between t and t-1 in the term 𝐻𝑡 from equation 1. Thus, 𝛥𝐻𝑡. A comparison of 

figure 8 and table 4 could have complications since depreciations (δ) is not considered. Though, the numbers 

can still be compared to a certain degree and be used to compare if the change in the increase in housing 

supply has been higher or lower than previously. 

Table 4 – Average yearly increase in occupied housing units in total 

 
1960-1970 1970-1980 1980-1990 1990-2000 2000-2010 

Average yearly increases 32102.8 20358.3 24536.8 16891.4 14398.8 

Source: Statistical Denmark: “Statistical yearbook 2016”, own creation. 

It is seen that the number of average yearly increase of occupied housing units has dropped in all of the 

periods. The period from 1960-1970 was the one with the highest average yearly increase, which is the same 

period where real housing prices started to rise dramatically. Since then, the number has dropped. The yearly 

increase in total completed construction units (𝐴𝑡) from figure 8 is ranging from about 8,700-10,500 in total 

units in the years from 2010-2015, and thereby considered to be at a relatively low level when compared to the 

previous periods from table 4. In section 5.1 - Demographics, it was found that the growth in population has 

been relatively steady, except for the years between 1981-1989 where the total population was relatively 

stable. Assuming that the development in population was due to fewer children being born, this should be 

reflected in the housing demand in the beginning of 2000, where children born in the 1980s entered the age of 

household formation. This statement is consistent with the number showed in table 4, where a smaller 

increase in occupied housing units was seen. Furthermore, it was found that fewer people are living together, 

which put pressure on demand for housing and thereby there has been an incentive to increase the housing 

supply. 
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Comparing recent years of yearly completed construction units, it is seen that the amount is smaller than seen 

before. A smaller amount of completed construction units in the recent years could result in the housing supply 

being too small, and thereby make housing prices increase. A further study whether the housing supply is too 

small, is beyond the scope of this thesis, and will thereby not be further elaborated. 

5.5 Housing taxation 

In Denmark the owner-occupiers pay two kind of taxes related to real property. They pay property value tax to 

the government based on the value of the property and property tax (land tax) to their local municipality based 

on the value of the land. Both taxes are based on the publicly assessed property value since this is the 

combined number of the value of the property and the value of the land (Skatteministeriet, 2016). 

André (2016, p. 17) states that besides the main fundamental drivers of demand, taxation also plays a role, 

since it affects the user cost related to housing. Housing taxation is an important factor for the housing market, 

which should not be underestimated. Since 2002, there has been a freeze on property value tax, while the 

yearly increase in land tax has been restricted (Skatteministeriet, 2016). Both have decreased the cost related 

to being an owner-occupier and thereby increased the demand for housing. The effect from this tax freeze and 

restriction will be further analysed in the following. 

The property value tax is based on the value of the property, where it accounts for 1% of the value up to 

3,040,000 DKK and 3% for exceeding values. Due to the freeze on property value tax, the value of the property 

is the lowest number of either: the value in January 2001 plus 5%, the value in January 2002 or the value today 

(Skatteministeriet, 2016). By using the lowest number, the expenses related to the property value tax would be 

reduced. Though, it is only about 5% of the owner-occupiers who pay property value tax on behalf of the value 

today. This have increased the demand for housing (Økonomi- og Erhvervsministeriet, 2010, p. 34). Without 

this tax freeze, the increase in real housing prices in the period from 2000-2007 would have been 4.9%-points 

lower (Danmarks Nationalbank, 2011, p. 20; Lunde, 2015a, p. 46). According to Økonomi- og 

Erhvervsministeriet (2010, p. 31-32), the freeze on property value tax has increased housing prices with 3% in 

the period from 2002 to 2007. Since the beginning of the 1990s, the effective property value tax is halved, 

when measured in expenses related to property value tax, compared to the market value of housing 

(Danmarks Nationalbank, 2015c, p.58). It is especially owner-occupiers living in cities where housing prices 

have increased the most, who have gained the most from this tax freeze. The gains from this tax freeze is 

unevenly distributed geographically (DØRS, 2016, p. 377). According to DØRS (2016, p. 365), it would be better 
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if the freeze on property value tax was removed and the property value tax instead fluctuated with housing 

prices. Furthermore, the property value tax should be raised from 1% to 1.2% and reduced for the most 

valuable houses from 3% to 1.8% (DØRS, 2016, p. 379-380). Focus should lie on making housing more neutral in 

accordance to taxation of other capital income. This would be beneficial since the general population are 

currently more focused on housing than other goods (DØRS, 2016, p. 14). 

Land tax is paid by all owners of land regardless of the use (DØRS, 2016, p. 376). In the Finance Act for 2016, it 

was entailed that there will be a freeze on the land tax so it will stay unchanged from 2015 to 2016. In 2017, 

there will be a cap at 7% for the increase (Danmarks Nationalbank, 2015e, p. 26).  

Danmarks Nationalbank (2015e, p. 26) also concluded that since 2002, neither of the two taxes have had a 

stabilising effect on housing prices, since the effective taxation rate drops when housing prices increase. This 

has increased the volatility in housing prices. When or if the freeze on property value tax and the restriction in 

the yearly increase in land tax are removed or reduced, it is not unlikely that a drop in housing prices will occur, 

since there has been a positive effect towards increasing housing prices from both. A change in the housing 

taxation could have a significant effect in the housing market. Though, currently the property value tax only 

represents 1.5% of the total taxes, where land taxes are representing 2% (DØRS, 2016, p. 376). Both taxes are 

currently not representing a high amount of the total taxes in Denmark, and DØRS (2016, p. 378) thinks that it 

would be advantageous if land taxes represented a larger share of total taxes. 

5.6 Interest rates 

Several articles mention the interest rate as one of the most important fundamental for the housing prices 

(André, 2010, Danmarks Nationalbank, 2003, Realkreditforeningen, 2015, etc.). Similar to the disposable 

income, the interest rate determines the affordability for housing. Despite of the relatively high level of 

housing prices compared to the disposable income, a low level of the interest rates can make it possible for an 

owner-occupier to afford a mortgage loan. At the moment, both the short-term and long-term interest rates 

are at a very low level, which has supported the high level of housing prices. 

In general, a reduction in the interest rates will lower the expenses for a house, which makes it more attractive 

to buy. This will increase demand for buying and result in an increase in housing prices and vice versa (DØRS, 

2005). The low level of the interest rates has made it possible for households to service a higher debt, which 

has contributed significantly to the increase in housing price leading up to the recent housing boom (Lunde & 

Whitehead, 2016, p. 117). According to Miles & Pillcona (2008), the drop in the level of interest rates in the 
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period from 1996 to 2006 has been the main driver of the increase in the housing prices and the low level of 

the interest rate has contributed with a 52.1% of the increase in real housing prices. It is seen that the level of 

the interest rates has been a very important factor for the Danish housing market. After the recent housing 

market crisis, many economies are calling for low interest rates and more stimulus to support the growth. 

However, the low interest rates may support excessively high valuation of housing prices. This is a dilemma 

experienced by many central banks (Shiller, 2015, p. 229), which is similar to the situation in Denmark. 

As mentioned in section 3.3.1 – The short-term interest rate, Denmark has a fixed exchange interest rate policy 

with the ECB, where the short-term interest rate closely follows the rates from the ECB. Though this policy 

creates stability and low inflation in Denmark, it also amplified the downturn of housing prices during the 

recent housing market crisis (Danmarks Nationalbank, 2011, p. 92). Countries, who do not have a fixed 

exchange interest rate policy, will be more flexible in such situations and maybe the downturn could have been 

reduced. 

All over Europe, the interest rates are low (Lunde & Whitehead, 2016, p. 21), and thereby foreign investors do 

not choose to invest in a specific European country on behalf of a high level of the interest rates. However, 

other factors than the level of the interest rates can seem appealing for the investors. If foreign investors find 

Denmark appealing and the result is a situation where foreign investors place their money in Denmark, this will 

reduce the level of the interest rates, as it has been seen before. 

In the following section, a chosen period is further analysed to give a deeper perspective in the recent 

fluctuation in both the short-term and the long-term interest rates. 

5.6.1 Statistical analysis of the development of the two interest rates 

From section 3.3 – The interest rates, it is stated that the short-term interest rate is affected by the short-term 

expectations for the market and it is regulated by the Danish central bank. The long-term interest rate is much 

harder to control since it is determined by the market forces’ expectations for the future. 

In the following, the short-term and long-term interest rates are further analysed. The section below is a 

comparison of the two interest rates. The comparison will take its beginning from the introduction of ARM, 

which means that the test period spans from 1997 until 2015. In table 5, the minimum and maximum values in 

the test period are defined, followed by calculations of the average, the variance and the difference between 

1997 and 2015. Figure 9 shows a graph of the fluctuation of the two rates in the test period. 
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Figure 9 – A comparison of the development in the weekly effective short-term and long-term interest rates, weekly data 

 

Source: Realkreditrådet (2016): “Obligationsrente (Tidl. byggerente)”, own creation. 

Table 5 – Describing statistic of the short-term and long-term interest rates, weekly data, in the period from 1997 week 36–2016 week 

33 

  Short-term interest rate Long-term interest rate 

Minimum -0.60% 2.13% 

Maximum 6.41% 8.18% 

Average 2.59% 5.19% 

Variance 3.3 2.17 

Index (1997 week 36) -113.01 % -66.3 % 

 Source: Realkreditrådet (2016): “Obligationsrente (Tidl. byggerente)”, own creation. 

The short-term interest rate has been close to zero since 2012, where it even has been negative at a level of -

0.60 %. The lowest level for the long-term interest rate is at 2.13 %. The maximum level of the two interest 

rates has been at respectively 6.41 % and 8.18 %. In the period, the average has been 2.59 % and 5.19 %. It 

should be noted that the short-term interest rate never had exceeded the long-term interest rate. In the entire 

test period, one would had been better off choosing a mortgage loan based on the short-term interest rate, 

judged by the level of the two interest rates. Though, with lower expenses follows a higher risk. The variance is 
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highest for the short-term interest rate, which makes it more volatile compared to the long-term interest rate. 

The variance for the short-term interest rate was 3.3 where the variance for the long-term interest rate was 

2.17. The short-term interest rate is often referred to as an interest rate with a relatively high risk, which makes 

sense when looking at the variance. Figure 9 shows that both of the interest rates have shown a declining 

tendency in the analysed period. Since 2008, both interest rates have been decreasing with a relatively steady 

pace. When 1997 is used as an index and compared with today (week 33, 2016), it is seen that the short-term 

and long-term interest rates have dropped with respectively 113.01 % and 66.3 %. 

At the moment, both of the interest rates are almost at their lowest ever recorded. The short-term interest 

rate has dropped below zero and an owner-occupier choosing a mortgage loan based on the short-term 

interest rate will actually receive money from choosing this type of loan. Similarly, the level of the long-term 

interest rate is very low. At some point in time, both interest rates are expected to increase and be more 

normalised (DØRS, 2015, p. 34). When the level of the interest rates is going to increase is hard to tell. 

Recently, the American Central Bank (FED) has changed the American interest rates in an upward direction for 

the first time in nine years. Though, it did not affect the expectations for the Danish housing market, since the 

interest rate for a 30-year FRM loan was left unchanged (Nykredit, 2015). 

5.6.2 Comparison of the long-term interest rate and real housing prices 

Figure 2 showed the development in the long-term interest rate since 1875, and figure 3 showed the 

development in real housing prices since 1845. Below in figure 10, both time-series will be compared to each 

other, showing the long-term interest rate (thin line and primary axis) and real housing prices (thick line and 

secondary axis) since 1875 until 2015. 

From figure 10, it can be seen that both real housing prices and the long-term interest rate has been relatively 

steady from 1875 until 1960’s, where both began to increase. The long-term interest rate increased almost 

constantly to a level higher than 20%. The real housing prices showed some setbacks. In 1982, the long-term 

interest rate decreased dramatically and so did the real housing prices. In the period from 1983-1987, real 

housing prices increased again without any change in the long-term interest rate. In 1987, a housing market 

crisis occurred and prices started to drop while the long-term interest rate continued its course. In 1993, real 

housing prices began to increase until the drop with the latest crisis in the housing market. In this period, the 

long-term interest rate continued to decrease. 
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Figure 10 – Comparison of real housing prices and the long-term interest rate 

 

Source: Danmarks Nationalbank (2015): “Working papers 2015 no. 92”, OECD data (2016): “Prices – Inflation (CPI)”, 

Realkreditforeningen (2015): “Historisk lave renter er rent faktisk historisk lave!”, Statistic Denmark: EJEN55, own creation. 

The overall conclusion is that the long-term interest rate has increased from 1960’s until 1982 where it since 

then has kept on decreasing. Real housing prices have experienced both upturns and downturns plenty of 

times in history where several housing market cycles have occurred. It can be hard to tell how much of the 

change in real housing prices is due to changes in the long-term interest rate. A general explanation for the 

increase in real housing prices since the 1990s has been the drop in the level of the interest rates. A drop in the 

level of the interest rates will definitely lead to an increase in real housing prices, but a drop in interest rate has 

been seen many times in history without the creation of an intensive boom (Shiller, 2015, p. 19). How the 

short-term and the long-term interest rates influence housing prices of one-family houses and owner-occupied 

flats are calculated below, to provide a review of the relationship. 

5.6.3 The influence of the two interest rates 

In the following, a statistical review is done of how the real short-term interest rate (RS) and the real long-term 

interest rate (RL) influence the return in real prices of one-family houses (ΔH) and the return in real prices of 

owner-occupied flats (ΔF). The correlation is calculated to give an overall view of how the two interest rates 

affect ΔH and ΔF. Both the correlation and the regression are considering the time span between 1997-2007 

with quarterly data. The housing market crisis is removed from the time span due to implications of proving the 
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importance of the interest rates when the market is experiencing a crisis. The numbers in the crisis period is 

therefore not useable in this case. 

The numbers are all in real terms, since the values are considered as being purer without the noise from 

inflation, hence the influence from the two interest rates will also be lowered. The reason for the identical 

periods in the four regressions shown in table 7 is to use the same length in years and thereby the calculations 

are done under the same conditions. This will make a comparison of the two interest rates more dependable 

and precise.  

In section 4.3.1 - Unit root test, it was found that the process behind real prices for one-family houses 

(assuming that owner-occupied flats have as well) does have a unit root. For the validity of the hypothesis tests 

and the consistency of the OLS regression, it is important that there is stationarity in real housing prices (Zhang 

et al., 2013, p. 2). It was found that the process behind quarterly real housing prices was stationary under the 

first differences, I(1). Due to a small time span used as the test period, the regression contains only 40 

observations, which will be considered as a limitation. The lack of stationarity can thereby not be handled with 

a large sample size. For the improvement of the result in the correlation and regression, real housing prices are 

differentiated to create stationarity and improve the validity. Furthermore, in the regression, it is assumed that 

there is no intercept due to the use of a differentiated time-series. The correlation between ΔH and ΔF and the 

two interest rates is calculated below in table 6. 

Table 6 – Correlation between ΔH and ΔF and the two interest rates in real prices, quarterly data, in the period from 1997 Q4-2007 Q3 

 
One-family houses 

(ΔH) 

Owner-occupied flats 

(ΔF) 

RS -0.5266 -0.6406 

RL -0.8301 -0.8948 

Source: Realkreditrådet (2016): “Obligationsrente (Tidl. byggerente)”, Statistic Denmark: EJEN55, own creation. 

The overall picture in table 6, is that the two interest rates seem to move in opposite direction of ΔH and ΔF 

and they are relatively strong correlated. This makes sense in accordance with an increase in the level of the 

interest rates will lead to a decrease in housing prices (DØRS, 2005). Furthermore, RL correlates more with 
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both ΔH and ΔF than RS does, thereby concluding that RL has more influence on the movements. It is also seen 

that ΔF is more affected by the two interest rates than ΔH. 

To provide a simple indication of how both ΔH and ΔF are influenced by changes in the two interest rates, an 

OLS regression is calculated. The purpose of the regression is to give a short view of the relation between ΔH 

and ΔF and the two interest rates. The regression assumes that the two interest rates are the only factors 

determining the real returns. Naturally, other factors are influencing the real returns such as income and 

housing supply. Some of the other factors influencing the real returns can be correlated with the two interest 

rates and it is not unlikely that if all of the factors were included a different result would apply. The regression 

is made to test the importance of the two interest rates towards the ΔH and ΔF in the used time span. In the 

following, the focus is isolated on the two interest rates. 

OLS regression is the simplest way of estimating alpha and beta. The OLS regression minimises the deviations 

of the single observations from a linear trend line (Skovmand, 2013; Skovmand, 2014). The regression is based 

on a general linear model: 

 𝑦𝑡 = 𝛼 + 𝛽𝑥𝑡 + 휀𝑡 (11) 

The formula for an OLS regression when using matrix algebra is: 

 𝜃 = (𝑋′𝑋)−1𝑋′𝑍𝑖  (12) 

In this case 𝜃 = [
�̂�𝑖

�̂�𝑖
], �̂�𝑖 is the intercept and is set to zero. �̂� is the coefficient for variable X. The hypothesis for 

the regression is that the true influence of the interest rate is zero: 

 𝐻0 ∶  𝛽 = 0,  𝐻𝑎 ∶  𝛽 ≠  0 (13) 

If the level of the interest rates is changed, a time lag between the interest rates and changes in ΔH and ΔF is 

reasonable to assume, since a change in demand, and thereby ΔH and ΔF, does not occur immediately after a 

change in the level of the interest rates. The values of R-square from the four regressions with different lag-

lengths are calculated and showed in figure 11. 
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Figure 11 – Different R-square values when changing the lag-length in the four regressions 

 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Realkreditrådet (2016): “Obligationsrente (Tidl. byggerente)”, Statistic Denmark: 

EJEN55, own creation. 

It is seen that applying lags, does not increase the value of R-square significantly. This could be an indication 

that most of the influence from the two interest rates are incorporated in real returns within a quarter. 

Therefore, no lag is used in the following. It is a possibility that the optimum lag-length for both interest rates is 

smaller than a quarter. The results from the regressions are seen below in table 7. 

Table 7 – Regression of the return for both one-family houses and owner-occupied flats with both the short-term and long-term interest 

rates, all in real prices, quarterly data, in the period from 1997 Q4-2007 Q3 

One-family houses (ΔH) 
 

Owner-occupied flats (ΔF) 

 
R-square Significance 

  
R-square Significance 

RS 25.75 % 8.31E-04 RS 34.65 % 6.46E-05 

RL 30.9 % 1.96E-04 RL 40.05 % 1.18E-05 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Realkreditrådet (2016): “Obligationsrente (Tidl. byggerente)”, Statistic Denmark: 

EJEN55, own creation. 

The results show that RL has more influence on the real returns than RS according to the value of R-square. ΔF 

are more influenced by changes in both interest rates than ΔH. This is consistent with the correlation table 

above. All of the significance levels for the two interest rates are very low, and the 𝐻0 hypothesis is rejected at 
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a 1%, 5% and 10% confidence interval. Thereby, it can be concluded that both RS and RL have had an effect on 

the real returns in the test period, where both interest rates can be used as an explanatory factor for ΔH and 

ΔF. 

The overall conclusion is that the two interest rates is an important factor for the future of the Danish housing 

market. A severe increase in the level of the interest rates could make a significant impact on the Danish 

housing prices. The influence from the interest rates towards housing prices is further elaborated in chapter 7 – 

Sensitivity analysis for changes in the interest rates, where a sensitivity analysis is made to further investigate 

the risk related towards a change in the level of the interest rates. 

It can be argued that using a time span where the interest rates decreased and housing prices increased will 

lead to a result with strong correlation and a high R-square. If the analysed time span includes the housing 

market crisis the result is slightly different and the fact that the interest rates can be used as an explanatory 

factor for changes in housing prices is harder to prove. It is a possibility that using a larger time span would 

have been better for the validity of the regressions. However, the time span beginning in 1997 is chosen to 

make a comparison of the short-term and long-term interest rates more dependable and precise. The main 

take away from this section is thereby that the long-term interest rate has affected housing prices more than 

the short-term interest rate and that owner-occupied flats have been more affected by changes in the two 

interest rates than one-family houses. 

5.7 The credit market 

The most normal way to fund a house is through a mortgage loan. Changes in the banks’ or mortgage banks’ 

lending policies or general changes in the credit market will thereby affect the owner-occupiers. According to 

André (2010, p. 20-22), such changes in the credit market could be: extension of loan terms, development of IO 

loans, development of loans with flexible repayment schedules, development of housing equity withdrawal etc. 

The two out of the three reasons for why housing prices increased in 2003 were the introduction of IO and an 

increase in the Danish banks gearing of lending (Lunde, 2009, p. 6). 

The expansion of credit availability in the Danish housing market has definitely helped the prices to drive up. 

The credit availability consists of the introduction of new types of mortgage loans. Especially ARM and IO loans 

have become a popular method of financing a house and still is. Both have since the introduction increased in 

share of total outstanding mortgage loans. Though a small drop in the recent years is seen, the share of owner-

occupiers with either ARM and/or IO loans is still very high. The small drop could be due to the low level of the 
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long-term interest rate, which was analysed previously, where people can get more security by converting to a 

30-year FRM loan with a lower interest rate than ever before on this type of loan. Despite of the low level of 

the long-term interest rate at a 30-year FRM, the share of owner-occupiers choosing loans with ARM or IO is 

still high, where the share is about 50% and 60% respectively (Realkreditrådet, 2016a). Because of the housing 

market crisis, many owner-occupiers converted to ARM and IO loans (Lunde, 2012b, p. 25), where a decrease in 

the level of the short-term interest rate contributed to an increase in the share of owner-occupiers choosing 

ARM loans (Erhvervs- og Vækstministeriet, 2013, p. 5). In 2015, the share of Danish owner-occupiers choosing a 

loan with both ARM and IO was at 42% (Danmarks Nationalbank, 2015a, p. 31). Both types of mortgage loans 

are considered as “cheap” by the borrowers. With market conditions, NPV is equal to zero for all types of loans 

but in general people are not reflecting this. Therefore, such a thing as a cheap mortgage loan does not exist 

(Lunde, 2015b, p. 17 and 53).  

The increase in real housing prices from 2000 to 2007 would have been 19.9%-points lower without the 

introduction of ARM, 18.7%-points lower without the introduction of IO and 31.2%-points lower without the 

introduction of both (Danmarks Nationalbank, 2011, p. 20; Lunde, 2015a, p. 46). According to Økonomi- og 

Erhvervsministeriet (2010, p. 31), the effect from the introduction of IO towards the increase in real housing 

prices is limited, where it only has contributed with an increase in real housing prices at 4% in the period from 

2003 to 2007. Nevertheless, the overall impression is that real housing prices are at a higher level due to better 

credit availability. 

Some banks, e.g. Sydbank (2016) and mortgage banks recommend mortgages borrowers to strongly consider 

converting to a FRM loan and thereby secure a low level of interest payments for the entire maturity of the 

loan. Furthermore, it has been seen that the mortgage banks are increasing their contribution fees, because 

they want their contribution fees to reflect the expected risk related to different loans. Especially, ARM and IO 

loans have experienced an increased contribution fee (Lunde & Whitehead, 2016, p. 124). For example, 

Nykredit (2016b) has increased their contribution fees related to both ARM and IO loans. This will decrease 

demand for loans with the highest increase in contribution fees, where loans with a smaller increase could 

experience an increase in demand. 

The rule that a loan applicant can service the mortgage loan as if it was a 30-year FRM with instalments could 

work as an absorber of the demand, especially with the requirement of a down payment equal to 5% of the 

purchase price. Especially demand from young first-time buyers will be affected by this (Nykredit, 2016a). The 

decrease of demand will affect the housing prices negatively. Despite of this new rule of down payments, it is 
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considered as being relatively low and a low down payment helps keep the level of housing prices high. Overall, 

the great credit availability has led to higher debt and larger volatility in housing prices (Lunde, 2015b, p. 17). 

5.7.1 The high debt in the Danish households 

The Danish mortgage system is internationally respected and considered as an efficient system. It is a relatively 

cheap funding system, though the system has a downside. With the increased housing prices, more debt was 

needed for people wanting to buy housing. With all the changes in the credit market mentioned above, the 

Danish mortgage system could satisfy the owner-occupiers’ increased need of housing debt. Due to this 

downside, the increase in housing prices is reflected by a similar increase in housing debt, while net debt and 

housing wealth have moved in parallel (Lunde & Whitehead, 2016, p. 118). Even with increased housing prices, 

the demand for housing were unaffected due to the low level of the interest rates. The increased debt among 

owner-occupiers and the risk related hereto will be analysed in this part. 

The debt in the Danish households has increased nominally the recent years, with a smaller increase in income 

than the increase in debt. For the “median owner” the liability-to-income has increased 121% from 1994 to 

2012 (Lunde & Whitehead, 2016, p. 119). The ability to service the larger loan was primarily durable because of 

the low level of the interest rates. Despite this negative development, the ratio of interest expenses/income 

share is still relatively low. Again, this is mainly because of the low interest rates. The ratio did not drop despite 

of increasing income and falling interest rates, because owner-occupiers used the opportunity of a low level of 

the interest rates to further intensify their debt. The increased debt has led to a decrease in solvency. In 2010, 

one fifth of the Danish owner-occupiers was experiencing a negative equity and was therefore considered as 

technically insolvent. The part of technically insolvent owner-occupiers is especially high for the youngest 

owner-occupiers and a pattern is emerging, where mainly the younger part of the society is struggling with a 

lot of expenses and a high amount debt. It seems like the younger the owner-occupier is, the more indebted 

the owner-occupier has become. Owner-occupiers older than 60 have also become more indebted and a large 

debt among this age group has become more normal. It is further concluded that income is a large 

denominator for how expensive families buy housing. There is no significant difference in the different income 

deciles, concluding that the ratio between income and debt is almost the same in the income deciles and thus 

not dependent on the level of income (Lunde, 2012b). Note that the numbers considered in Lunde (2012b, p. 

19) for current housing prices are the publicly assessed property value, which is normally below the actual 

market value. Turning to the loan-to-income (LTI) ratio, the value has increased for all ages in the period from 
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1987 to 2013, where the oldest age group has increased the most. All of the age groups have almost doubled 

their LTI, and can be considered as highly indebted compared to their income (Lunde, 2015d).  

Debt can be used as a way to increase welfare by making people able to become house owners, finance 

durable goods and smoothening consumption. A high debt will make Danish households vulnerable to 

unemployment, a decrease in income or falling housing prices (André, 2016, p. 19). Compared with the other 

OECD countries, Denmark is the most indebted country with the highest: household debt as a percentage of 

GDP, household debt as a percentage of disposable income, total liabilities as a percentage of net wealth and 

mortgage debt compared with net non-financial wealth (Lunde, 2009, p. 10). It seems like the net debt has 

increased along with the housing prices, but the debt has increased more than the gross income. The nominal 

value of outstanding mortgage debt has increased in nominal prices throughout the housing boom, though 

with a smaller increase the recent years (Lunde, 2015b, p. 45). This has led to a situation, where Denmark is the 

country among the OECD countries with the highest household debt. In 2014 the average Danish household 

was having debt equal to 308% of the net disposable income (OECD, 2014), a lead Denmark has had since 1984. 

Furthermore, since 1984 the household debt has doubled (Lunde, 2012b, p. 18). The high increase in housing 

prices from 1993 until 2007 is the main factor for the increase in household debt. When a comparison is made 

with other OECD countries, the increase in the Danish household debt has been one of the largest increases. 

Note that the Danish households’ assets consist of both a house and pension savings, which are large in value. 

Both assets are illiquid in case of a need for liquidity. It has been proven that a high increase in household debt 

before a boom will lead to a high decrease downturn in housing consumption, housing prices, private 

consumption, investment, GDP and unemployment (Lunde, 2012a, p. 20). It is important to remember that the 

numbers in Lunde (2012a, p. 23) for household debt are based on aggregated numbers and averages, and it can 

only serve as an indication of the debt in the individual household. Danmarks Nationalbank (2015f) has found 

that 5% of the owner-occupiers are in a situation with a debt being higher than the value of their house and 

more than four times of their yearly income. This group is extra vulnerable towards an increase in the level of 

the interest rates, which could increase the interest expenses related to their mortgage loans and decrease the 

value of their house. 

High household debt is a threat against financial stability and the Danish economy, but in 2012 it was not 

excessive (European Commission, 2012, p. 3). This is further confirmed by André (2014, p. 42), where it was 

concluded that a high amount of debt is not necessarily a sufficient indicator of risk. Furthermore, it is seen 

that since 2008, a deleverage has occurred where the Danish household debt has decreased from its peak at 

339.4% (OECD, 2014) and it will take time to further reduce the amount. Whether the high household debt in 
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Denmark is an excessive threat against the Danish economy can be questioned. It can be discredited whether 

large institutes dare to make a negative conclusion in a rapport. It has been seen before that a negative 

announcement can make an impact at the economy (Shiller, 2015, p. 1). 

It can be concluded that an increase in the interest rates could be a crucial factor for the Danish owner-

occupiers. An increase in the level of the interest rates will, isolated seen, lead to a decrease in housing prices, 

which will decrease the solvency even further. For the 60% of the Danish owner-occupiers with ARM loans, an 

increase in the level of the interest rates will lead to an increase in their monthly payments. Starting in 2013, a 

considerable share of IO loans is going to expire. Particularly from 2019 a very large part is going to expire as 

well (Danmarks Nationalbank, 2014, p. 22). If the LTV in a house is higher than 80%, then the owner-occupier is 

not able to extent the IO facility. Since most people chose IO loans when prices were at the highest, many are 

not able to get a loan with IO due to the drop and currently lower level of the housing prices. Thereby, they 

have to start paying interest expenses on their mortgage loans. The monthly payment is going to be at least 

twice as high with interest expenses. This could in worst case lead to an increase in the amount of forced sales 

of houses (Lunde, 2012b, p. 26). The level of the interest rates is thereby a very important factor for the future 

of both the Danish owner-occupiers and the Danish economy, since changes in the Danish housing prices will 

affect the economic activity (Goodhart & Hofmann, 2007, p. 5).  

Even with the current high risk in the Danish households and the large number of owner-occupiers being 

technically insolvent, there is no indication of an increase in the amount of forced sales of houses has 

happened as seen in section 5.4.4 – The amount of forced sales of houses. This could be due to the low level of 

unemployment compared to the 1990’s and a relatively low level of the interest expenses/income. An increase 

in the interest rates could thereby serve as a “trigger factor” and make the amount of forced sales increase. 

5.8 People’s expectations 

Previously, housing prices were assumed to be determined by tangible fundamentals such as the eight others 

described in this chapter. However, in the recent years some of the fluctuations in housing prices cannot be 

determined by these fundamentals. Expectations of future housing prices are now having an essential effect on 

the housing prices, where emotions and fear can lead to a major change in housing prices even without 

changes in the fundamentals (Shiller, 2007, p. 117). People who think that their house is going to increase in 

price in the future because prices around the world generally go up, tend to stick to the belief that the value of 

their house hardly can go down (Shiller, 2007, p. 118). Møller (2015, p. 1) has made an analysis of people’s 
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expectations for the housing market. The conclusion is, that there is an optimism for the future housing prices, 

where most people believe in an increase during the next years. One of the main influencers for this 

expectation is the low level of the interest rates. This is the first of the conducted analyses where more than 

50% of the participants expect an increase in the housing prices. According to Danmarks Nationalbank (2015c, 

p. 51) there is a need to be cautious about people’s positive expectations for future housing prices, since this 

could lead to a situation where housing prices self-reinforce.  

Rational behaviour, towards the housing market amongst the population when evaluating the current housing 

price level, would be to analyse the available data about the housing market and its fundamentals in depth. 

However, many people are in a lack of experience, skills and knowledge to analyse the market and thereby 

unable to find the “right” price of a house. Some base their opinion of the current housing price level on a 

limited number of factors and are not considering the entire situation. A house is a dual good, but the need for 

a place to live could be sever and due to lack of time or skills the current price level is sometimes only briefly 

evaluated. According to Shiller, it can be difficult to calculate the “right” price, and thereby determine whether 

the market is over- or undervalued (Shiller, 2015, p. 165). “People think they know more than they do. They like 

to express opinions on matters they know little about, and they often act on these opinions” (Shiller, 2015, p. 

170). 

People’s expectations of future housing prices can affect demand, even in the absence of speculators (André, 

2010, p. 24). Miles & Pillonca (2008) found that an increase of 45.3% in real housing prices in the period from 

1996 to 2006 was due to people’s expectations and thereby the factor that contributed second most next to 

the change in the real interest rates. Realkredit Danmark (2012) has calculated that a decrease in the 

expectations for the market by 1% will push housing prices downwards with approximately 10-12%. This is 

higher than the effect from an increase in the interest rates by 1%, which only pushes the housing prices 

downwards with approximately 8-10%. Expectations are therefore a very important factor for the level of the 

Danish housing prices. It has been seen before that people’s expectations can change suddenly. In 1996, Alan 

Greenspan, then Chair of the Federal Reserve Board, in a speech used the term “irrational exuberance” to 

describe investors in the stock markets behaviour. This choice of words affected the stock markets in Germany, 

Hong Kong, London, Japan, USA etc. with a significant change (Shiller, 2015, p. 1). 

BSA (2007; cited in André, 2010, p. 24) found a motive for buying that was related to the risk of being priced 

out of the housing market if prices continued to rise. This buying motive was a confirmed concern for 28% of 

first-time buyers and 63% of people considering being a first-time buyer. It sounds like herd behaviour, where 
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people act on behalf of the majority’s investing behaviour. In general, people who communicate frequently 

with each other tend to act similarly. In addition, the publicly available information also unifies people’s 

behaviour (Shiller, 2015, p. 175). Typically, people do not know how often their own psychology is influencing 

the economy (Shiller, 2015, p. 86).  

The medias are constantly competing with each other, where the media with the best stories survive. This can 

result in a situation where the medias are adding extra drama to their news. It has also been seen that the 

media one week reports about one news story, where the next week they report the directly opposite. In 

addition, due to the competition, the media might bring a topic that experts would not consider a vital topic 

(Shiller, 2015, p. 102-103). Though the medias think that they are observers of the market, they are actually an 

essential part of the market and affect people’s behaviour (Shiller, 2015, p. 101). It is plausible to assume that 

some invest on behalf of the medias’ recommendations because they are easily observed.  

People’s expectations are a vital factor for the economy and the housing market. At the moment, the overall 

consumer confidence is still positive despite of a decrease in the recent years. Nevertheless, the confidence 

towards buying large consumer goods is negative and people think that it is a bad moment to buy large 

consumer goods. Furthermore, the expectation for the level of unemployment is also negative because people 

expect a decrease in employment. A year from now, the expectation for the economic situation in Denmark is 

negative as well, since people expect a decrease in the economy. Contradictive of these negative anticipations, 

people remain positive about their own economic situation, which they expect to be improved within the next 

year (Danmarks Statistik, 2016). Influencing factors that could degrade people’s expectations include changes 

in the level of unemployment or interest rates. Both are currently low compared to the past and an increase 

could change people’s expectation for the future. In general, people are overly confident in their own beliefs as 

stated by Shiller (2015, p. 170): “… overconfidence is that people tend to make judgements in uncertain 

situations by looking for familiar patterns and assuming that future patterns will resemble past ones, often 

without sufficient consideration of the reasons for the patterns or the probability of the pattern repeating itself. 

This anomaly of human judgment, [is] called the representativeness heuristic…” (Shiller, 2015, p. 172). 

5.9 Unemployment 

Several housing price models use unemployment as an explanatory factor. There is a strong relation between 

unemployment and housing prices since in theory when the unemployment rate of the population is low, then 

there will be an increase in the demand for housing, which will lead to an increase in housing prices. The other 
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way around, if a large share of the owner-occupier experiences unemployment, then the demand for housing 

could decrease. Owner-occupiers experiencing unemployment could find it hard to service their mortgage loan, 

which could lead to a forced sale. Thereby, an increase in the supply of houses for sale will occur, which will 

lead to a drop in housing prices. In figure 11, a comparison of the employment rate as percent of the total 

labour force in Denmark is presented. The employment rate is the residual of the unemployment rate and it is 

used to flip the graph and thereby make the comparison more accessible. 

Figure 12 – Employment rate (primary axis) and real housing prices (secondary axis) in Denmark, yearly data 

 

Source: OECD data (2016) “Prices – Inflation (CPI)”, Statistic Denmark: AULAAR and EJEN55, own creation. 

Figure 12, shows that the two graphs are closely following each other with a correlation equal to 92.92%. The 

link between employment and housing prices is clearly proven. It is thereby demonstrated that employment 

will go in the opposite direction as housing prices. It can be argued that a lag between the two graphs is seen 

where a change first is seen in real housing prices then afterwards in employment. The employment rate does 

not respond immediately to a change in real housing prices. Unemployment peaked in 1993 at a level of 11.9% 

and since then it generally has decreased. It was at the lowest in 2008 at 1.9%. After the housing boom, a small 

drop in the employment rate was seen. Despite of the drop, the unemployment rate is still at a very low level. 

This will put pressure on the housing market due to a low ratio of the population being unemployed, and 

thereby being able to service the debt related to being an owner-occupier. The low amount of the population 

being unemployed has provided support to housing demand (André, 2010, p.19). 
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5.10 Partial conclusion 

In this chapter, the most influential fundamentals towards the housing prices were analysed. There has not 

been found one isolated factor that can explain the recent increase in housing prices or the current relatively 

high level of real housing prices. Therefore, it is the combined effect from several fundamentals that would 

indicate whether the current price level in the Danish owner-occupied housing market is sustainable. 

Several factors have increased the demand for housing and are thereby pressuring the housing market, which 

have resulted in higher housing prices. First, there has been a steady growth in the total population. Fewer 

people are living together and households occupied by one person have become more typical. Second, the 

increase in real disposable income has also been steady, making people able to service a higher debt. Third, the 

expectations for the future housing prices are positive and the overall confidence is at a high level, despite of a 

decrease in the recent years. Fourth, while housing prices have increased since 2013, it has not affected the 

housing market activity. A decrease in the number of houses for sale and the sales period combined with a 

higher number of registered sales indicate a pressure on the market, which could make the housing prices 

increase. Especially the market for owner-occupied flats is experiencing a high pressure due to a relatively 

smaller supply of houses for sale and short sales period. Fifth, in relation to housing taxation, there has been a 

freeze on property value tax, while the increase in property tax has been restricted. Both have made housing 

prices increase. Sixth, both the short-term and the long-term interest rates have kept on decreasing, and 

thereby lowering the interest expenses related to housing. Furthermore, the importance of the interest rates 

was proven towards the housing prices. Seventh, changes in the credit market have provided people with the 

opportunity to buy more expensive houses, which has led to a higher debt and thereby a higher volatility in the 

housing prices. Eighth, the level of unemployment is very low, which makes more people able to afford a 

house. Thereby, make demand and housing prices increase. 

These eight fundamentals are all found to be a part of the reason for the relatively high level of housing prices. 

Some fundamentals affect the housing prices more than others. As mentioned, growth in the population is not 

a significant factor. On the other hand, the interest rate, real income and expectations have previously been 

the main contributor to the level of real housing prices (Miles & Pillonca, 2008). 

The last fundamental, housing supply, has removed some of the pressure in the housing market due to its 

increase. Especially a high number of owner-occupied flats has been built in the recent years. Though the 

amount has not been high enough to stop housing prices from increasing. 
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6 Empirical analysis 

The current housing prices have increased in the recent years and it is at a high level. In this chapter, housing 

prices will be put into perspective to analyse further whether the current level of housing prices is unrealistic 

high. The housing prices will be compared to the income, cost of renting and construction cost. On behalf of 

these findings a further conclusion can be made to help answering the research question. 

6.1 P/I & P/R ratios 

According to André (2010, p. 11), price-to-income (P/I) and price-to-rent (P/R) ratios are widely used to analyse 

the conditions of the housing market. The two ratios have historically reverted to their long-term average, even 

though some large deviations have been seen. A large deviation from the long-term average could be an 

indication of prices being over- or undervalued. Despite of the two ratios being great in terms of providing 

information of the current situation in the housing market, they both suffer from limitations. First, the income is 

an average for the entire population, and may not be representative for the house buyers and sellers. Second, it 

can be hard to make a comparison of owning and renting, because it assumes that characteristics and locations 

of the houses are the same. Last, the rent is regulated (André, 2010, p. 11), as it is in most of the municipalities 

in Denmark. A typical sign of a bubble will be a deviation in the two ratios (UBS, 2015, p. 6). 

The P/I ratio tends to follow the principles of supply and demand. A high price relative to income will make it 

difficult to find buyers and the prices will thereby decrease to make demand increase (André, 2010, p. 11). 

The P/R ratio is a measure of nominal housing prices compared with the rent. It shows the cost of owning a 

house compared with renting the house. If prices for renting is too high, an increase of people buying instead 

of renting should be seen, which should make a decrease in cost of renting (André, 2010, p. 11). Many consider 

owning a house as paying to themselves, where being a tenant is throwing money away. For an owner-

occupier, the interest payments related to a mortgage loan are not reducing the amount of debt and might still 

be considered as “throwing money away”. Only instalments can be thought of as savings. Usually, the interest 

payments are equal to the rent, and thereby the expenses related to being a tenant that are “thrown away” 

are almost equal to the amount that are being “thrown away” when being an owner-occupier (Larsen & 

Mjølhus, 2009, p. 2). Whether one is more beneficial than the other is being analysed with the P/R ratio.  



61 of 86 
 

In figure 13, the P/I and P/R ratios for Denmark in the period from 1970-2015 are shown. The graph showing 

the P/I ratio matches with the overall conclusion from section 5.2 – Disposable income. Though, this has an 

expanded time span. 

Figure 13 – P/I and P/R, quarterly data, 2010 = 100 

 

Source: OECD (2015): “Focus on house prices”, own creation 

Overall, it is still very expensive to buy a house when compared with the long-term average. It can be 

concluded that it has become cheaper in the last couple of years to buy a house compared with the income. It 

has also become significantly more attractive to buy a house than renting it when compared to the 2006-2008 

level. The two ratios have moved close to each other, but in the recent years the P/I ratio has increased more 

than the P/R ratio. It has become more expensive to buy a house when compared to the income since 2012. It 

seems like the two ratios are moving in cycles, where they tend to go up for a couple of years, just to go down 

again. Furthermore, it can be concluded that becoming an owner-occupier has become more beneficial than it 

was in the years 2006-2008, but it is still more expensive becoming an owner-occupier compared to being a 

tenant than it has been for the rest of the analysed period. Currently, both ratios are more than 20% lower 

than their peak. 

Even with the overall recent fall in both ratios, the current level of both ratios are higher than their long-term 

average, which is considered as the equilibrium. Thus, it cannot be rejected that there has been an upward 

shift in the equilibrium level (André, 2010, p. 11). The overall conclusion is that the housing prices are at a 
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higher level than the long-term average, though this is not necessarily an indication of a bubble when 

comparing to income and cost of renting. 

6.2 Housing investments and Tobin’s Q 

Housing investments are a vital factor for the economic activity, where housing investments become attractive 

when housing prices exceed construction costs. Housing investments are concluded to react positively to 

housing prices (Goodhart & Hofmann, 2007, p. 13). Housing investment is indeed a central factor for the 

economy. Leamer (2007, p. 158 and 166) states that housing investment was the main factor in 60% of the 

cases that contributed the most to a weakness right before a recession, though it is insignificant for the long-

run growth of the economy. Selling & Walentin (2008, p. 3) found that the cycle of housing investments is 

ahead of the rest of the economy in almost all of the OECD countries. They state that they first observe an 

increase in housing construction, then it leads to an increase in GDP and lastly to the economy in general. 

Furthermore, Leamer (2007, p. 150) states that: “… any attempt to control the business cycle needs to focus 

especially on residential investments” and he thereby proclaims the importance of focussing on housing 

investments. Leamer (2007, p. 177) suggest that the housing market is following a volume cycle and not a price 

cycle. The volume of housing investment is a significant factor for both recessions and recoveries (Leamer, 

2007, p. 158), since it is the volume of housing that goes up and down and thereby contributes to changes in 

housing prices. 

In section 3.4 – Supply and demand, it was concluded that housing prices in the short-run are determined by 

demand. Supply, which consists of construction of new houses, reacts slowly to an increased demand and it 

only applies in the long-run, since housing construction is time consuming. It was also concluded that the 

knowledge of supply in the housing market is limited. Though it is important to understand supply if an 

understanding of housing price dynamics, long-term price level and in general the housing market is desired. 

There is a strong correlation between real housing prices and housing investments, where changes in real 

housing prices most likely are going to affect the degree of housing investments (André, 2010 p. 25). 

Furthermore, it was stated that housing prices in cities with abundant land never deviate too far from 

construction costs in the long-run (Shiller, 2015, p. 31). Thus, if supply was perfectly elastic, then housing prices 

would not deviate significantly from construction costs (Glaeser et al., 2008). Whether the Danish average 

housing prices deviate from construction costs is analysed in this chapter. In the following, construction cost is 

considered as the composition of building costs and the cost of land. It is the cost of land that creates volatility 
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in the construction costs not the building costs (Lunde, 2015c, p. 63). A comparison of housing prices with 

construction costs of new houses is useful. For this comparison Tobin’s Q is presented. The theory states that 

when housing prices are increasing, housing investments will become attractive. This has led to the following 

formula (Danmarks Nationalbank, 2003, p. 46): 

 
𝑄 =

𝐻𝑜𝑢𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒𝑠

𝐶𝑜𝑛𝑠𝑡𝑟𝑢𝑐𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡𝑠
 

(14) 

When housing prices are increasing and Q ≥ 1, then it will become more attractive to invest in building of new 

houses, which will lead to an increase in housing investments. Herd behaviour in the construction start can be 

seen (Lunde, 2015c, p. 49). It can be concluded that if housing prices exceed construction costs, then the 

housing supply is smaller than desired (Danmarks Nationalbank, 2003, p. 48), which will make the housing 

prices push upwards in the short-run. The equilibrium value for Tobin’s Q is 1. If the value deviates from 1, the 

ratio can be used as an indication of whether prices are going to change in the long-run where supply applies. 

The argument for a Q-value close to 1 is based on the simple cost approach that no one is willing to buy a 

house, if the cost for the house exceeds the costs of building a new house, when it is assumed that there is 

abundant of land. This is stated by Brueggeman & Fisher (2011, p. 324): 

“Any informed buyer of real estate would not pay more for a property than what it would cost to buy the land 

and build the structure.”  

Danmarks Nationalbank (2003, p. 41) further concluded by using a time-series which spanned from 1971 to 

2001, that housing investments are less affected by the relation between housing prices and construction costs 

than the investment relation of income and the cost of capital. Furthermore, it was concluded that the price 

relation of Tobin’s Q was insignificant for houses (Danmarks Nationalbank, 2003, p. 49-50). Despite of this fact, 

Tobin’s Q is kept and used in this chapter even though it is a simplified model based on several assumptions. 

Finansministeriet (2010, p. 13) did an analysis of Tobin’s Q, where the theory was confirmed and they found 

that the estimated elasticities to housing prices and building costs were highly significant. 

Due to implications of gathering data for the cost of land such a time-series is not available, though it would be 

ideal if it was. Existing data for the cost of land is based on vacant land, because it is impossible to split the 

value of a property in cost of land and building cost (DØRS, 2010, p. 116). The calculation for Tobin’s Q is based 

only on building costs. The variation of Tobin’s Q is illustrated in figure 14. 
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Figure 14 – Tobin's Q, quarterly data, 1986Q4 = 100 

 

Source:  Danmarks Nationalbank (2015): “Working papers 2015 no. 92”, OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: 

BYG4 and EJEN55, own creation. 

From figure 14, it is seen that in the years after 1986, it became relatively less attractive to buy compared with 

constructing new houses than previously. In 1993, as real housing prices increased, the attractiveness for 

construction of new houses increased as well. After the peak in 2006, Tobin’s Q dropped to a lower level, 

where it has been relatively steady for the recent years. Due to a relatively stable increase in construction costs 

(see table 8 and 9 in appendix) in the analysed period, the development in Tobin’s Q is highly reflecting the 

development in housing prices. 

The average value of Tobin’s Q for the entire period is 0.993, which is close to 1, and thereby verifying the 

theory that the long-term equilibrium is close to 1. The theoretical equilibrium value of Tobin’s Q is 1, though 

the true equilibrium value is not known. People’s preferences could also change the equilibrium value. The true 

equilibrium value of Tobin’s Q could be constantly moving, and following a moving average process and 

thereby be hard to interpret. 

Furthermore, Tobin’s Q is calculated by using one-family houses and construction cost index. Since both time-

series are indexed and equal to 100 in 1984Q4, then the value of Tobin’s Q in that year will be 1. This results in 

the numbers being arbitrary and the calculated Y-axis may thereby not be identical to the actual Y-axis. It can 

be hard to compare the actual value of Tobin’s Q for the Danish housing market with the calculated one, which 
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leads to implications for proving of the theory about whether the actual value of Tobin’s Q is approximately 1. 

However, the numbers still serve as an indicator for the progress of the real value. 

The values of Tobin’s Q are consistent with the progress of housing investments in Denmark. In 1993, housing 

investments were 3.3% of GDP, which is a relatively low level compared to 2006, where Denmark experienced 

a boom in housing investments at 6.8%. Especially, building and modernisation of one-family houses were 

popular at this time (Lunde & Whitehead, 2016, p. 118). Despite of the value for Tobin’s Q in 2012 being 

relatively close to the long-term equilibrium of 1, housing investments were still, with its 8.3% of GDP, at a 

relatively high level (Lunde, 2015c, p. 49). Though the increase of housing investments initially seems to be a 

good thing, the effect from housing investment to the GDP in general is small and in reality it is likely to be of 

little importance towards the Danish economy (Goodhart & Hofmann, 2007, p.13). It seen that Tobin’s Q 

suggests that the current level of housing prices in Denmark is slightly overvalued, but not to the same degree 

as seen during the recent housing boom. Thereby, no clear indication of a housing bubble is seen when 

comparing housing prices with construction costs. 
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7 Sensitivity analysis for changes in the interest rate 

The importance of the future level of the interest rates has previously been elaborated. A change in the level of 

interest rates can have a great effect on the general situation in the housing market and in the overall 

economy. It was stated that in general, housing prices will decrease when the level of the interest rates 

increases. Increasing interest rates and thereby decreasing housing prices will affect several aspect of the 

housing market. (1) A quite large share of the owner-occupiers is experiencing technical insolvency, where a 

drop in housing prices could lead to a forced sale of their house, but also increase the share of owner-occupiers 

being technically insolvent. (2) In the case of owner-occupiers with ARM loans, an increase in the level of the 

interest rates will increase their monthly payments related to their mortgage debt. (3) Owner-occupiers with IO 

loans have on average not reduced their housing debt in the IO period. Their LTV has not changed in the period 

with the IO facility and thereby given them a buffer for changes in the level of the interest rates or housing 

prices. Especially, the 42% of Danish owner-occupiers having a loan with both ARM and IO (Danmarks 

Nationalbank, 2015a, p. 31) are sensitive for an increase in the level of the interest rates and are thereby more 

vulnerable. (4) An increased level of the interest rates will also have influence on owner-occupiers with FRM 

loan, as stated in section 3.3.3 – How an owner-occupier is affected by changes in the interest rate. A sensitivity 

analysis towards changes in the level of the interest rates is done to emphasise how the Danish owner-

occupiers and the housing market will be affected. 

Erhvervs- og Vækstministeriet (2013) has made an analysis of how Danish owner-occupiers will be affected by 

changes in the interest rates, with respect to their different loans. The analysis focuses on a ratio between 

expenses related to debt and disposable income. They analyse how an increase of respectively 1%-point and 

5%-points in the level of the interest rates affect the owner-occupiers and their respective loans. The 

conclusion is that an increase of the interest rates at 1%-point is relatively harmless, since it will increase the 

number of owner-occupiers spending more than 50% of their disposable income at debt from 4.8% to 5.8% of 

the total number of owner-occupiers. An increase of the interest rates at 5%-points will increase the amount to 

12.1% (Erhvervs- og Vækstministeriet, 2013, p. 19). They further conclude that the owner-occupiers will have 

time to adapt to an increased interest rate, e.g. owner-occupiers with ARM loans will have 1-10 years 

depending on the fixed time of the chosen interest rate and time to maturity, before their interest rate is 

adjusted and they are affected by the change. In this case, the possible adaptions could include a reduction of 

consumption, choosing another type of loan and considering an IO loan or, in worst case, selling their house 

(Erhvervs- og Vækstministeriet, 2013, p. 20). The conclusion is that the general picture shows that Danish 
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households can withstand a change in the level of the interest rates, due to their reasonable economy 

(Erhvervs- og Vækstministeriet, 2013, p. 24). The analysis from Erhvervs- og Vækstministeriet (2013) is based 

on the situation in 2010 and since then Danmarks Nationalbank (2015d, p. 11-12) made an analysis of how 

sensitive Danish households are towards changes in the level of the interest rates. They compared the situation 

in 2010 to 2013 and conclude that the sensitivity has decreased. Furthermore, they found that a large part of 

the Danish households is economically prepared to a considerable increase of the interest rate. A change of 

5%-points within the duration of one year will make 3% of Danish families economically illiquid. It should be 

noted that the analysis does not consider changes of the economic situation related to changes in the interest 

rate. 

A change of the level of the interest rates will also affect the housing prices, since higher interest rates will 

increase the expenses for a house, thereby making it less attractive to buy. This will decrease the demand for 

buying and result in a decrease in housing prices (DØRS, 2005). In 2010, it was found that the effect from a 1%-

point increase of the level of the interest rates will decrease housing prices with a little more than 10%. If the 

increase is combined with a drop in unemployment by 1%-point the decrease of housing prices will be close to 

7.5%. If this is further combined with an increase of disposable income by 1%-point the decrease in housing 

prices will be about 7% (Research Danmark, 2010, p. 5). It is notable how the consequences of a drop in 

housing prices related to an increase of the level of the interest rates can be significantly reduced by e.g. a 

decrease in unemployment or an increase in the disposable income. Thus, an improvement of the economic 

situation will reduce the impacts related to an increase in the level of the interest rates. 

From the fundamental analysis in chapter 5, it was determined that the average disposable income has 

experienced a steady increase, thereby placing the owner-occupiers in a situation where they can better afford 

an increase in the level of the interest rates. An increased level of the interest rates can affect the psychology 

in the market, by lowering people’s expectations for the future of the housing market, which can lead to a 

reduction of housing prices. The risk related to an increase of the level of the interest rates is severe if the 

change is sudden and without an improvement of the economy. If the change comes gradually while there is 

continuously progress in the economy, higher inflation and lower unemployment, then the change of the 

interest rates will have a smaller impact (Danmarks Nationalbank, 2016c, p. 80). 
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8 Discussion: New era theory 

The argument that speculative markets have experienced a “new era” and that prices have found a new level is 

discussed in this chapter. Some believe that the market just now has become efficient, while in the past is was 

not (Shiller, 2015, p. 213). It is an often used statement that “the future is brighter or less uncertain than it was 

in the past” (Shiller, 2015, p. 123). The market has experienced improvement of the living conditions and a 

decline in the impact related to individual economic risk (Shiller, 2015, p. 123). The “new era” thinking has 

been met several times in history, where people tend to think that this time the things are different, though 

the markets did experience crises afterwards (Shiller, 2015, p. 129-149).  

Lunde (2009, p. 13) argues that there is a small possibility that the current level of housing prices is sustainable. 

This is related to the improvement of the credit availability, where ARM and IO loans in theory could make 

owner-occupiers accept a higher level of housing prices. In section 5.7 – The credit market, the effect from both 

the introduction of ARM and IO was described, and the increase in real housing prices in the period from 2000 

to 2007 would have been 31.2%-points lower with these new type of mortgage loans (Danmarks Nationalbank, 

2011, p. 20; Lunde, 2015a, p. 46).The effect from the freeze on property value tax and the restriction of the 

yearly increase in land tax, does also affect the level of housing prices as stated in section 5.5 – Housing 

taxation. The increase in real housing prices in the period from 2000 to 2007 would have been 4.9%-points 

lower without this tax freeze (Danmarks Nationalbank, 2011, p. 20; Lunde, 2015a, p. 46). 

Related to section 5.8 – People’s expectations, expectations have a significant role in the housing market. If 

people start to believe in this “new era”, it is a possibility that on behalf of people’s expectations the housing 

market could sustain at a relatively high level. Especially, if the credit market and housing taxation are left 

unchanged for the future, it is a possibility that the level of housing prices will remain high, and thereby a “new 

era” could be a reality. However, the market is constantly changing, where it is naive to accept this “new era” 

without constantly being aware of changes in the market. As mentioned before, there is no guarantee that the 

market will behave as it has behaved in the past, and a change in the housing market is not unlikely. If the 

fundamentals change but people’s expectations remain unchanged, where they are accepting housing prices to 

be elevated due to this “new era” then the definition of a housing bubble from section 3.5 – Bubble theory, is 

met. It is hard to believe that the housing market is experiencing “a new era”, since the past does not confirm 

the existence of such a thing (Shiller, 2015, p. 129-149). In contrast, if people start to believe in this “new era”, 

the risk of a bubble in the Danish housing market could be sever.  
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9 Conclusion 

The aim of this thesis was to find out whether the current price level in the Danish owner-occupied housing 

market is sustainable. Due to the complexity of this research question, several aspects of the Danish housing 

market were analysed. 

First of all, it was found that the housing prices have increased since 2012 and the current level is considered 

high when comparing to the long-term average. This increase refers to the average situation in Denmark, since 

it was seen that there is difference in the volatility amongst the regions in Denmark and every house is having 

an idiosyncratic risk.  

The underlying process of real housing prices was concluded to be auto regressive. There is a positive 

correlation in the short-run and a negative correlation in the long-run, where housing prices will return to the 

equilibrium determined by the underlying fundamentals. Thereby, the process is mean reverting. The findings 

show that the yearly real housing prices were an AR(4) process where quarterly real housing prices were an 

AR(5) process. It is reasonable to assume that real housing prices are going to decrease in the long-run in 

accordance with figure 3, since real housing prices in the long-run should return to the long-term average.  

Both yearly and quarterly real housing prices were stationary under the first differences, thereby following an 

I(1) process. This finding was of special importance for the validity of the regression. However, it can be 

suggested that the conclusion would have been different if increased quality and housing size was taken into 

account.  

From equation 5, it was seen that in the long-run the housing prices will return to the equilibrium determined 

by the fundamentals. The fundamentals showed that it was the combined effect from several fundamentals 

that should explain the current level of housing prices, since an isolated factor was not found to be 

explanatory. In general, the most important fundamentals for changes in the housing prices was the disposable 

income, interest rates and housing supply. The disposable income has increased with a steady pace in the used 

time span, thereby increased the overall affordability for housing. The short-term interest rate has overall 

decreased since the introduction in 1996, while the long-term interest rate has decreased since 1982. Both 

interest rates are at a historically low level, thereby reducing the interest expenses related to a mortgage. This 

has resulted in an increased demand for buying and thereby increased the level of housing prices. The 

importance of the interest rates towards housing prices was also calculated with a regression. It showed that 

RL has had more influence on ΔH and ΔF than RS in the used time span. ΔF is more influenced by changes in 
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both interest rates than ΔH. The overall conclusion was that both interest rates can be used as an explanatory 

factor and the level of the interest rates is thereby considered important for the future of the housing market. 

Related to housing supply, the amount of yearly completed construction units has been relatively low since 

2010 and it has not been sufficient to stop housing prices from increasing.  

Other fundamentals were also found to have a significant influence on housing prices. In relation to housing 

taxation, freeze on property value tax and the restriction in yearly increase in property tax are both keeping the 

housing prices at a high level. Changes in these two will result in a drop in the level of housing prices. In 

addition, changes in the credit market have increased the level of housing prices. Especially, the introduction of 

ARM and IO loans have provided the mortgage market with loans that have lower expenses, but higher risk in 

return. This has made people able to buy more expensive houses, led to a higher debt and a higher volatility in 

the housing prices. Lastly, people’s expectations for the future housing prices have had an effect on the 

housing prices, where currently the overall confidence is high. A too optimistic view could keep housing prices 

at an artificially high level. 

The definition of a bubble in the housing market is based on housing prices being kept high due to future 

expectations without the support of fundamentals. Nevertheless, several fundamentals are supporting the 

currently high level of real housing prices to a certain degree. Thus, the risk of a too optimistic view amongst 

the population could emerge. If people’s expectations for the future housing prices keep on being overall 

positive and do not change if the fundamentals do, a risk for a housing bubble in Denmark can be real. 

Recently, the expectations have decreased, indicating that people are aware of the current situation with 

prices being at a high level. 

The housing prices were put in perspective by using the ratios P/R, P/I and Tobin’s Q and thereby compared 

with income, rent and construction costs. The conclusion from the P/I and P/R ratios was that both ratios are 

higher than their long-term average, indicating that housing prices are a bit high. When the current ratio levels 

are compared to the years during the recent housing boom, it is seen that housing prices are at a lower level, 

where both ratios have been at a 30% higher level. It has become more beneficial to become an owner-

occupier than being a tenant, when compared to the situation in 2006-2008. Thus, it is still relatively more 

expensive to buy a house, than it has been for the rest of the analysed period. Despite of the currently higher 

level in comparison to the long-term average, one cannot reject that there has been an upward shift in the 

equilibrium level. The findings related to Tobin’s Q showed that it has become more attractive to buy a house, 

when it is compared with the cost related to construction of new houses. In the recent years, the value has 
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been relatively steady. It was concluded that there was no indication of a bubble when housing prices where 

compared to construction costs. However, the value of Tobin’s Q suggested that the current level of housing 

prices is slightly overvalued. The overall finding was that there is no significant indication of a housing bubble in 

the Danish housing market based on the ratios P/R, P/I and Tobin’s Q. Nevertheless, there is a need to watch 

the development, due to the fact that all three ratios are at a higher level than their long-term average.  

The sensitivity analysis showed that an increase in the interest rates of 1%-point is relatively harmless, while an 

increase of 5%-points will result in a more than doubled number of owner-occupiers spending more than 50% 

of their disposable income on debt. These numbers are based on the situation in 2010, but since then the 

sensitivity has dropped. Furthermore, the housing prices would drop with a little more than 10% due to an 

increase in the interest rates at 1%-point. If this increase in the interest rates was combined with a drop in 

unemployment or an increase in disposable income, the drop in housing prices would be smaller. It was also 

stated that owner-occupiers will have time to adapt to an increased interest rate, while the general picture is 

that the Danish households can withstand a change in the level of the interest rates due to a reasonable 

economy. An improvement of the economic situation will reduce the impact related to an increase in the level 

of the interest rates. If the change in the level of the interest rates comes gradually while there is continuously 

progress in the economy, higher inflation and lower unemployment, then it would also reduce the impact. 

Whether the currently high level of housing prices could be explained by the fact that the housing market is 

experiencing a “new era” was also discussed. This statement has been met several times in history without the 

existence has been proved due to housing market crises afterwards. It was concluded that although housing 

prices still are at a high level, a “new era” is unlikely. If people believe in a “new era”, then it could keep the 

housing prices high. 

The increase in real housing prices in the period from 2000 to 2007 would have been significantly lower 

without the introduction of ARM and IO and the freeze on property value tax. It is not unlikely that a drop in 

the level of housing prices will occur, if changes regarding ARM, IO and the tax freeze are approved. Such a 

change could have a significant effect in the level of housing prices. 

The main conclusion is that no housing bubble is currently seen in the Danish housing prices. Currently, the 

level of housing prices in Denmark is sustainable in the short-run, though the level is higher than what could be 

sustainable in the long-run. Especially, changes in housing taxation, interest rates and the credit market could 

lead to a significant drop in the level of housing prices. 
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10 Perspective: The situation in Copenhagen 

The general situation on the housing market in Denmark is not critical. However, it has been stated that there 

are differences in both prices and volatility throughout the country. Housing prices are in some places 

exploding, while other places are more stable. In the recent years, there has been a lot of talk about the 

housing prices in Denmark, especially housing prices in Copenhagen calls for vigilance. In this part the housing 

prices in Copenhagen will be examined. 

As mentioned in section 3.1 – The structure of the Danish housing market, if the Danish housing supply is 

measured in value, then 40% of the total housing supply in Denmark is located in “Region Hovedstaden”. If 

owner-occupied flats are measured in value, then about 50% are located in Copenhagen (Danmarks 

Nationalbank, 2015c, p. 58). A large share of the situation in the Danish housing market thereby reflects the 

situation in Copenhagen. If Copenhagen performs well, it will affect the average situation to a large degree, 

where it might seem as the overall situation in Denmark is performing well, though the reality could be very 

different. It is reasonable to assume that if Copenhagen was taken out of the equation, then the conclusions 

from this thesis could have been slightly different. 

The population in Copenhagen has increased, which puts pressure on demand for housing in Copenhagen 

(Danmarks Nationalbank, 2015c, p. 55). Furthermore, the risk of people buying on behalf of the expectations 

for future increases is sever (Danmarks Nationalbank, 2015c, p. 56). If Copenhagen experiences a situation 

where people buy on behalf of the expectation that the housing prices will be higher tomorrow, then the 

definition of a bubble in the housing market in Copenhagen is fulfilled. 

The following will be based on the numbers for the province ”Byen København” (Copenhagen), which is 

consisting of the four cities: Copenhagen, Frederiksberg, Dragør and Tårnby (Danmarks Statistik, 2007). In 

figure 15, the real prices for one-family houses and owner-occupied flats in Copenhagen are seen. It is seen 

that the price development for both one-family houses and owner-occupied flats in Copenhagen have moved 

almost simultaneously. Both have dropped approximately with 35% in 2009 compared with their peak in 2006. 

Since then, they have both increased with 36.39% for one-family houses and 55.41% owner-occupied flats. 
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Figure 15 – Real price development of one-family houses and owner-occupied flats in Copenhagen, quarterly data, 2006 = 100 

 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: EJEN55, own creation. 

How close that the current prices for one-family houses and owner-occupied flats have come to their previous 

peak just before the housing market crisis will be calculated in table 8. Housing prices in Copenhagen are 

presented both in nominal and real prices. 

Table 8 – Housing prices Copenhagen, 2006 = 100 

 
Nominal prices Real prices 

 
One-family 

houses 

Owner-

occupied flats 

One-family 

houses 

Owner-

occupied flats 

Peak before the recent housing market crisis 101.4 104.4 101.06 103.08 

Today’s level (2016 Q1) 108.3 118.4 90.1 98.51 

Difference 6.8% 13.41% -10.84% -4.44% 

Higher than ever before? Yes Yes No No 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: EJEN55, own creation. 
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In nominal prices, both housing types are more expensive than ever seen before. Turning to real prices, the 

current prices have not exceeded the peak yet. Real prices for owner-occupied flats in Copenhagen are closest 

to their peak, only with a lack of 4.44%, while in comparison, the real prices for one-family houses in 

Copenhagen are 10.84% off their peak. It is concluded that prices for owner-occupied flats have increased to a 

higher level than one-family houses. Furthermore, it is concluded that when the medias talk about current 

prices exceeding a new peak, it is in nominal prices, where in real prices the current level has not yet exceeded 

the peak in 2006.  

Figure 16 – Number of one-family houses (primary axis) and owner-occupied flats (secondary axis) for sale in Copenhagen, monthly data 

 

Source: Source: Realkreditrådet: UDB010, own creation. 

Figure 16 shows that the number of both one-family houses and owner-occupied flats for sale has dropped 

with respectively 38.4% and 59.31% since their peak. The number of owner-occupied flats for sale is today 

close the minimum seen right before the housing market crisis. One difference between Copenhagen and the 

rest of the country is that the sales period for owner-occupied flats is almost twice as high (Danmarks 

Nationalbank, 2015c, p. 55). It can be concluded, as stated many times, that Copenhagen is more exposed to a 

housing bubble than the rest of the country, since the pressure on demand for housing is very high. If the 

housing prices should burst in Copenhagen, it is a possibility that a ripple effect would occur, which means that 

the burst of housing prices in Copenhagen would affect the rest of the country. The increased housing prices in 

Copenhagen could to some degree be explained by the low level of the interest rates and the increase in both 

income and population. If the housing prices continued to increase with the same haste as previously, then the 

situation is unsustainable (Danmarks Nationalbank, 2015c, p. 55-56). As mentioned before, there is a need for 

monitoring the future developments in Copenhagen (Danmarks Nationalbank, 2016b).  
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12 Appendix 

Table 1 – Real housing prices, monthly data, 2006 = 100 

 

Source: OECD data (2016): “Prices – Inflation (CPI)”, Statistic Denmark: EJEN14, own creation. 

Table 2 – Best and worst periods in real housing prices divided in four subperiods, quarterly data 

 
Best period Worst period 

 
Date Change Date Change 

Subperiod 1 (1958-1983) 1958 Q4-1979 Q2 128.18% 1979 Q2-1982 Q4 -37.65% 

Subperiod 2 (1983-1993) 1982 Q4-1986 Q2 49.28% 1986 Q3-1993 Q2 -34.09% 

Subperiod 3 (1993-2012) 1993 Q2-2007 Q3 150.53% 2007 Q3-2012 Q4 -29.00% 

Subperiod 4 (2012-2016) 2012 Q4-2016 Q1 11.72% - - 

Source: Danmarks Nationalbank (2010) “Working papers 2010 no. 71”, OECD data (2016) “Prices – Inflation (CPI)”, Statistics Denmark: 

EJEN55, own creation. 
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Table 3 – Total population in Denmark 

 

Source: Statistic Denmark: FT, own creation. 

Table 4 – Number of one-family houses and owner-occupied flats for sale in Denmark, monthly data 

 

Source: Realkreditrådet: UDB010, own creation. 
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Table 5 – Numbers of registered sales of one-family houses and owner-occupied flats, quarterly data 

 

Source: Statistic Denmark: EJEN77, own creation. 

Table 6 – Sales period of one-family houses and owner-occupied flats in days, quarterly data 

 

Source: Realkreditforeningen: “Salgstider og nedslagsprocenter”, own creation. 
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Table 7 – Announcements of forced sales of houses, average monthly amount, seasonally adjusted 

 

Source: Statistic Denmark: “Niveauet for tvangsauktioner er lavt og stabilt”. 

Table 8 – Construction cost in nominal prices, 1986 =100, quarterly data 

 

Source: Statistic Denmark: BYG4, own creation. 

100

120

140

160

180

200

220

240

1986 1991 1996 2001 2006 2011 2016



86 of 86 
 

Table 9 – Construction cost in real prices, 1986 = 100, quarterly data 

 

Source: OECD data (2016) “Prices – Inflation (CPI)”, Statistics Denmark: BYG4, own creation. 
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