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Abstract 

 

 

House prices in Copenhagen have increased massively recently and are now close to have fully recovered from 

the drop in prices following the Global Financial Crisis. There appears to be a distortion to the equilibrium 

prices between traditional Owner Occupations and Collective Ownerships, because Owner Occupations are 

priced at the open market and Collective Ownerships are priced through a government regulated maximum 

price. This distortion of equilibrium prices is claimed to result in, that agents on the housing market are 

effectively trying to bring the price to equilibrium by illegally paying a higher price for the underpriced 

Collective Ownerships. 

This paper aims to illuminate this specific problem, and explores the role of the pricing mechanisms and 

equilibriums, through the perspective of the User Cost model. The User Costs model is discussed and further 

developed throughout the paper, and is by the end modified to take compounded house price increases and 

the Net Present Value of User Cost into account. The findings of the thesis support the prediction, that 

Collective Ownerships are in fact underpriced and that the long term present value equilibrium price is above 

the government regulated maximum price, exposing that the foundation for paying above the legal price is 

present.  

The enhanced User Cost model further concludes, that both types of housing have negative User Costs when 

the expected house price increase continues with the same rate as it has done over the last 10 years. Contrary 

to the expectations of the author, the results are concluding that Collective Ownerships have the lowest 

discounted User Cost over the period, regardless of the level of house price increases, leading to the conclusion 

that not only are the Collective Ownerships underpriced, but in addition that they should have a higher price 

than Owner Occupations.  
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Part I:    Introduction 

Not long ago a great part of the world’s nations woke up to a new fragile and unstable world economy, and still 

to this day have to choose whether liberalizing or regulating the markets is the best way stabilize the situation. 

Some of the culprits and causes for this crisis have been pointed out to be the housing market boom-bust 

bubble, led by a low interest rate policy in the 2003-2006 period by the American Federal Reserve (Taylor, 

2007, pp 463-476), overly optimistic expectations to future house prices along with rises in both sovereign and 

private debt (Shiller, 2008, pp xi-xii) and new financial innovations, such as subprime mortgages and credit 

default swaps (Mishkin, 2013, pp 234-236). The different causes to the Global Financial Crisis are not universal 

to every single country, as each country, and primarily the housing and financial markets and tax regulations 

within, are structured differently.  

In Denmark, the housing market is recovering and house prices are to a large extend returning to the pre-crisis 

levels, resulting in huge benefits for homeowners who bought their home at the right moment. Interest rates 

have plummeted to a historically low level, enabling dwellers and investors to obtain even larger mortgages, 

and buy even more expensive homes. The relation of short term demand and long term supply force house 

prices up in the short term, and stable in the long term.   

One specific housing type is particularly interesting in this regard, as it is in fact not priced by supply and 

demand the same way goods normally are. The Collective Ownership, also known as a cooperative or co-

ownership, is subject to government regulations on the maximum price it can legally be traded at. Its 

counterpart, the traditional housing type, Owner Occupation, is traded on the open market, which makes way 

for much higher house price increases.  

Because of the recent house price increases, there are regularly news concerning this price mismatch, and 

rumors of Collective Ownerships being traded illegally with “money under the table” (Nøhr, 2016, Sixhøj & 

Dengsøe, 2016 and Kristensen 2015). Due to the fact, that this activity is illegal, it is very difficult to assess the 

extent of this issue. On the other hand, it is possible to determine whether or not the foundation for these 

activities is present, and whether it is a small or large potential problem, and how the government can counter 

this through politics. If money is truly being paid under the table, it is indicating that market irregularities exist 

and that the maximum legal price of a Collective Ownership is not the same as the value estimated in the open 
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market. So it is the purpose of this thesis to offer insight into the pricing mechanisms of the Collective 

Ownership, in order to determine whether or not this housing type is underpriced or not.  

Relevance 

The markets for Owner Occupation and Rental Housing are well documented, with myriads of data accessible 

to the public. There has been a long tradition in the international academic world to investigate the relations 

between these two types of housing, but the relations and implications of the Collective Ownerships are often 

left out. This is not surprising as Collective Ownership makes up quite a small fraction of the housing stock in 

many countries, and may not even exist in some. Even in Denmark, where the Collective Ownership is a well-

known concept, and often mentioned in the Media, almost no public data exists, and well-documented studies 

are rarely carried out.  

Even though the Collective Ownerships are a small fraction of all types of homes in Denmark, it makes out a 

rather significant fraction of dwellings in the Copenhagen region, especially in the market for apartments. 

According to Statistics Denmark (DST hereafter), there are 204,108 Collective Ownerships homes out of a total 

of 2,646,244 housing stock in Denmark (DST, BOL101, 2016). As Collective Housing only makes out 8% of the 

total housing stock, it makes sense to focus on Owner Occupations and Rental Housing when analyzing the 

housing market as a whole in Denmark. However, when focusing on a narrower part of the housing market, 

putting more focus on Collective Ownerships is legitimate and most certainly relevant. In Denmark the 

Collective Ownership apartments makes out 148,466 of a total 1,023,216 apartments and thus represent 14.5% 

nationwide. Narrowing the scope even further, to the Housing Market for apartments in Copenhagen, which 

consists of 510,931 apartments, the Collective Ownerships account for 129,037, Owner Occupations make out 

129,103 and Rental Housing is 252,791 (DST, BOL101, 2016). This yields a relative distribution of 25.26%, 

25.27% and 49.47% respectively, and leaves a dweller that wants to live in Copenhagen, and do not want to 

rent with a 50/50 pool of Collective Ownerships and Owner Occupations. 

This distribution of apartment types in Copenhagen reveals why an studies of the relationship between these 

two housing types are important, and why it would be negligible to focus only on the relations between Owner 

Occupation and Rental Housing.  
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Differences between the housing types 

The pricing of Collective Ownership is influenced by governmentally imposed regulations, and thus the prices 

are not influenced by demand like Owner Occupations. Because of this difference in pricing, the recent 

increase in house prices have not been equal for these two types of housing. There are many logical and 

rational reasons for the two types of housing to have dissimilar price increases. Besides the pricing mechanism, 

the Owner Occupations and Collective Ownerships are further differentiated. Most dominantly, Collective 

Ownerships are exempted from property taxes, which lowers the yearly costs compared to Owner 

Occupations. However, the collective homeowners cannot obtain a private mortgage, and has to do this 

collectively. Due to the tax exemption, it is not possible for the Collective Homeowners to deduct taxes on 

interest, which of course is a liability. These differences would naturally lead to different prices of the two 

types of housing if both were traded in the open market, and the different prices would, at least theoretically, 

be in equilibrium in that case. 

Consequences of abolishing the maximum prices - suggestions 

As prices on Owner Occupation apartments continues to rise relatively higher than that of Collective 

Ownerships, the mispricing has become more and more evident. This has recently led to a discussion amongst 

the Media, politicians and other influencers on whether or not the pricing mechanism of Collective Ownerships 

is optimal, or if the maximum prices should be abolished. The actual level of mispricing is uncertain, and 

estimates do vary a lot. Some estimate a potential price increase of Collective Ownerships in the range of 12% 

(Lassen, 2014), 20% (Politikken, 2016) or even 66% (Lindberg, 2015) if the pricing regulation is abolished. This 

discussion simply lacks argument, as it to a large extent, simply focuses on the price level of the homes, and not 

the total costs of living at a Collective Ownership and is not rooted in an in-depth analysis of the Collective 

Ownership system. The wide range of estimated changes in the prices of Collective Ownerships indicates just 

how uncertain they are, and is sustenance for a thorough analysis of this specific market.   

Consequences of abolishing maximum prices - historically 

The Nordic neighboring countries, Sweden and Norway, already have experience with abolishing the maximum 

prices on their Collective Ownership market, and it has led to remarkable house price increases. According to 

the NGO the Danish Association of Private Co-operative Housing (ABF hereafter), the abolishment of maximum 

prices for Collective Housing in Sweden, has led to numerous apartments being empty, where the dwellers 

have moved into other homes, and simply wait for a buyer willing to pay the highest possible price (ABF, 2015). 
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ABF further states that the abolishment of maximum prices in Norway has led to the prices in Oslo now 

averaging only 1-2% below Owner Occupations (ABF, 2015).  

It is fallacious to take the 1-2% difference as an example of a housing market close to equilibrium, since it is not 

simply the price paid for a home, that should be subject of comparison when investigating the housing market 

equilibrium. As mentioned, an analysis only focusing on the price paid for a home is not adequate, since it 

neglects important aspects such as taxes, interests and return on alternative investments.  

User cost model 

This paper seeks to investigate to which degree the Danish Collective Ownership market will react as seen in 

the other Nordic countries, and whether or not a similar increase in prices would be rational from an economic 

perspective. In order to find an answer to this question, the paper will use the User Cost Model in order to 

estimate the equilibrium prices, where a rational investor would be indifferent between living at a Collective 

Ownership or an Owner Occupation. 

The User Cost model draws upon several factors, and provides a more nuanced concept of the true financial 

burden related to living in a specific dwelling, and not just the liquidity effects. It is a proxy that has been found 

to explain real house price increases to a large degree (Poterba, 1984). However, the estimated average User 

Cost varies in the academia, and for Owner Occupations it has been estimated to be 4.7% (Díaz & Luengo-

Prado, 2008, p. 598), 5.6% (Himmelberg et al, 2005, p. 81) and 6% (Poterba & Sinai, 2008, p. 87) in the United 

States, and 4.3% in Denmark (Lunde & Andersen, 2015, p. 27).  

User Cost analyses have to a large extent been used to calculate and show the financial costs of Rental Housing 

in relations to Owner Occupation, but leaves the Collective Ownership outside the scope. This paper seeks to 

carry out a User Cost analysis of the Collective Ownerships in the Copenhagen Region, and will take its’ outset 

in the models used by Lunde (2013) and Lunde and Andersen (2015), whom are including variations for this 

cooperative housing type in their User Cost model. This paper will point out strengths and weaknesses in the 

User Cost model and ultimately offer answers to what the price level of Collective Ownerships should be for 

them to be in equilibrium. It is not the objective of this paper to investigate or discuss which level of User Cost 

is the most correct or desirable, it is simply taking offset in the concept, that any type of housing should have 

the same User Cost level according to the law of one price.  
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Delimitation 

In order to keep a narrow scope of the thesis, focus will be on the two housing types that require a more or less 

substantial amount of economic capital to obtain; Collective Housing and Owner Occupation housing. This 

leaves out investigating a rather large fraction of the housing market, by not emphasizing the fact that the 

Rental Housing market plays a rather large role in the combined Danish Housing Market. While it does make 

sense for any dweller looking for a new home, to consider Rental Housing as an option, it does not require that 

the dweller obtains mortgages or binds a large fraction of their total economic capital and in addition, this field 

has been subject to rigorous research previously.  

The paper will focus on the market for apartments in the Copenhagen Region, and will not include data or 

analysis of the housing market in Denmark as a whole. However, the analysis and conclusions of this paper, 

based on data from the Copenhagen region, can to some extent be applied to the entire Danish Collective 

Ownership market.  

When comparing User Costs throughout the analysis, this thesis will not put emphasis on any potential specific 

location of the home within the Copenhagen Municipality, but simply assume that the two types of apartments 

that are compared have completely identical attributes such as location, condition, size and design. Therefore, 

it will not be investigated, whether one of the housing types is overrepresented in certain and more desirable 

locations in Copenhagen, as it is assumed that the before mentioned 50/50-distribution is true for all districts 

of the vicinity.  

The analysis is focusing on the market as it is today, and all modulations will take its outset from the first of 

January 2016 and onward. This will result in an ex-ante perspective, and focuses on estimation of future User 

Costs given the rules and regulations that applies today, and will not focus on the historically ex-post User 

Costs, mainly due to lack of public accessible data for the Collective Ownerships.  
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Thesis statement 

This thesis will bring an answer to the main question:  

“How can the User Cost model estimate the equilibrium price of Collective Ownership apartments in the 

Copenhagen Region, and how does the governmentally imposed maximum price regulation distort this?”  

In order to provide a thorough answer to the thesis statement, the thesis is divided into five parts where the 

underlying mechanics and models are analyzed, and a sequence of questions are answered, ultimately leading 

to the answer of the thesis statement. Below, is a visualized example of the thesis structure.   

Figure 1: Thesis structure 

 
Source: Own compilation. 
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Methodology  

Since Collective Housing, compared to Ownership Occupation housing, is rarely traded through a real estate 

agent and more often traded privately, it is not straight forward to obtain comparable data for the two housing 

types. Data on Owner Occupations is widely accessible, and vast datasets are easily accessible through 

Statistics Denmark, which is maintained by the Ministry of Social Affairs and the Interior. This data central has 

data concerning interest rates and house prices to mention a few, and it offers great input for the User Cost 

model. Statistics Denmark cannot yet present data concerning the Collective Ownerships, as the sampling of 

this data has only been done throughout few years – and is not ready to be shared at this point. 

The same story goes for the NGO the Danish Association of private co-operative Housing (ABF), as they too are 

awaiting the new data from Statistics Denmark, and has no data central themselves. ABF represents 94,000 

homes according to their website, which is close to half of all Collective Ownerships in the country, but they 

too were not able to provide data for this thesis.  

Since so little data is accessible, the thesis must rely on proxies derived throughout the analysis, in order to find 

estimates for the parameter values. These estimates are held up against secondary data, provided to a large 

extend by publicly accessible data on Owner Occupations such as housing market analyses and statistics from 

the government and credit institutions and to a smaller extend from real estate agents.  

The thesis will take its outset in the well-established User Cost model, and the variation hereof presented by 

Lunde (2013) and Lunde and Andersen (2015). This model offers answers to estimating the total costs related 

to owning a home, and also includes Collective Ownership, which is absent in most of the international studies 

(Díaz & Luengo-Prado, 2008, Himmelberg et al, 2005, and Poterba & Sinai, 2008) to mention a few. The model 

will be scrutinized and analyzed throughout the theoretical mapping of the model in order to make way for 

criticism and suggestions on further improvement to the model. 

The User Cost model presented by Lunde and Andersen (2015), has room for further development, and lacks 

parameters that seem logical to add to the model. These parameters will be added and will, among other 

things, include a time value perspective as suggested by Díaz and Luengo-Prado (2011), along with additional 

parameters deemed central in the discussion-section of the thesis.  
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Due to the lack of data available for the Collective Ownership housing market, the alterations to the existing 

User Cost model will be derived from a discussion and generation of proxies based on the data available. The 

alterations to the model will make the basis for an enriched discussion on the consequences the regulations 

imposed on Collective Ownership housing.  

All costs related to Collective Ownership housing and Owner Occupied housing will be compared to each other 

throughout the analysis, and provide a simple, yet powerful, overview on how the housing types differs from 

each other, along with suggestions on when one housing type is more economically desirable than the other, 

based on the derived User Cost model. One type of home is esteemed desirable when it has the lowest User 

Cost. The User Costs for each of the housing types, in any given period, are used to specify an equilibrium price 

for the Collective Ownership to understand at which relative price a rational dweller would be indifferent 

between these two types of housing. If the equilibrium price is the same price, as Collective Ownerships are 

actually traded at today, on average, then the maximum price regulation has little or no impact on the housing 

market. However, the results from this analysis will indicate that this is in fact not the case. 

Definitions  

Firstly, before a more rigorous investigation of the two housing types, it is important to define the underlying 

assumptions of the term home. This thesis applies the underlying assumption, that a “home” is a dual good; 

consumption good and investment good (Lunde, 1999; pp 2-3). This means, that a home is not just a place 

where you simply lock the door and store your items safely, and neither just the place where your family lives 

and sleeps. Assuming that a home is also an investment good, makes way for a discussion on whether a family 

looking for at home, really are interested – or even capable – of truly estimating the potential gains or losses 

related to buying a home. Interested or not, the family cannot evade the fact, that a home is treated and taxed 

as an investment good, and should thus take this into consideration when looking for a new home.  

The term Dweller covers any individual, group or family either looking for or already living in a home. This term 

is used rigorously throughout the thesis, and does not differ if the dweller is living in or looking for either 

Collective Ownership housing or Owner Occupied housing.   

Owner Occupiers own their home, while Collective homeowners co-own the entire building along with the 

other Collective Ownership dwellers in the cooperative. This paper will use the terms homeowners, owning a 

home, buying a home and homeownership to describe both types of dwellers, will use the term Owner 
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Occupants an Owner Occupiers referring to dwellers living at an Owner Occupation, and the term Collective 

Homeowners and Co-owners referring to dwellers living at a Collective Ownership. 

Collective Homeowners do not technically own the home they are living in, but co-own all the apartments of 

the cooperative. The dweller can own a share at the cooperative, giving him the rights to inhabit one specified 

apartment. The paper will use the terms own or owning referring to both types of Ownerships, using these 

terms to differentiate from Rental Housing. 

The term Housing Stock refers to the total number of dwellings that currently exist.  

The User Cost is the total financial burden related to living in a home, and differs from simple cash outflows by 

including the required return on an alternative investment.  

Equilibrium price refers to the price of a Collective Ownership, where a rational investor or dweller would be 

indifferent between buying and owning a Collective Ownership or an Owner Occupation.  

Assumptions 

In this section, the main assumptions of the thesis are stated: 

All homeowners and potential buyers are acting as rational individuals, able to calculate, evaluate and estimate 

all costs related to buying and owning a home.  

Same operational costs for both housing types (i.e. the homes are considered to be of equal standard, having 

same costs related to electricity, heating, general maintenance etc.). 

All homeowners have the same access to the capital markets, and thus have access to same types of loan, with 

the same interest rates. In addition, it is assumed, that bonds are traded at par value. 

If market irregularities exist, agents on the market will find a way to counter such irregularities in order to 

optimize their own situation.  

A home is a dual good and thus it serves as consumption good and as investment good. In light of this, the 

dwellers are not only looking for a place to live, but also for an acceptable investment.  
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The supply of housing stock is in a steady state, where no new houses are being constructed and no old houses 

are being demolished.  

Part II. Theoretical Price Mechanisms 

Before it is possible to determine the User Cost of Collective Ownerships compared to Owner Occupations, one 

should first understand how the pricing mechanism of the two types of housing works in theory. At the end of 

Part II, the reader will understand the key differences in the pricing mechanics and will know why the price of 

the two types of housing is not directly comparable, and how the price can be adjusted to be so.   

As mentioned earlier, little data exists on the Collective Ownership market. For that reason, it is not possible to 

determine whether or not the prices on this market are relatively high or low, in the same way that it is 

possible to do with the Owner Occupations. Historical prices for Owner Occupations are publicly accessible, 

and goes back many years in time. Data on average time homes are for sale, along with the difference in asking 

price and realized prices do tell something about whether there is a high or low demand for housing, all other 

factors being equal. This is not possible to do for the Collective Ownerships, which is why this paper will start 

out by introducing the reader to the pricing mechanics and historical prices of Owner Occupations in order to 

establish a proxy, which can be used to determine the price level and demand for Collective Ownerships in 

later sections.  

Owner Occupied Housing 

Owner Occupation is the most dominant type in the Danish Housing Market, with a total of 1,778,076 homes 

out of the total 2,646,244 being Owner occupied (DST, BOL101, 2016). Dwellers living in an Owner Occupied 

home, own the apartment, and co-own any common shared areas connected to the building, along with the 

land, where the apartment is located (LBK no. 1713, §4). The Owner Occupiers is required to be a member of a 

union between the other Owner Occupiers in the building (Dreyer & Bunnage, 2012). This union governs all 

common interests such as general maintenance and administration of the property, and benefits the 

homeowners in the case of larger required improvements or maintenance of all apartments in the building.  

The price of an Owner Occupation is set on the open market in an auction style approach, and is simply a 

transaction where the monetary price represents the utility derived from the transaction – satisfying both sides 

of the contract. The market price is theoretically set by the equilibrium between supply and demand, where 



14 

 

the demand is influenced by the fluctuations in the disposable income, taxes, interest rates and introduction of 

new financial products (Ministry of Economics and Business, 2010, pp. 34-35). The supply of housing stock is 

constant in the short term perspective, since constructing a new building takes years to complete (Dam et al, 

2011, p. 41). This is the foundation of the rather large short term price fluctuations that have been observed 

recent years, as the increase in demand surpassed the increase in supply.  

In the long term, new buildings will be constructed as long as the price of construction is below the sales price 

(Tobin, 1969), and in theory keeps the real house prices constant, as supply will follow demand (Dam et al, 

2011, p. 41). This will only be true, when ignoring the scarcity of land, however. Taking this into consideration, 

house prices must increase by a small amount in the very long run if the population continues to increase.  

Investigating the past years’ price increases, before the Financial Crisis, will let the reader understand how vast 

effects, changes in the demand influencing parameters, have in the short term. The introduction of adjustable 

rate mortgage and interest only standing mortgages in 2003 have contributed with a 46% of the total price 

increase in the period 1999 to 2007 according to the Danish Central Bank, Danmarks Nationalbank (Dam et al, 

2011, p. 2). The two types of mortgages were rapidly accepted and widely used, and by 2010 the share of 

interest only mortgage had expanded to cover more than half of all outstanding mortgages, and mortgages 

with adjustable rates were accounting for 40% (Skaarup & Bødker, 2010, pp. 4-5). Dam et al further suggest 

that the cut in property taxes in the beginning of the 00s also played a part in the increased pre-crisis prices, 

although not as significant as the new financial products. The same report argues, that the dwellers have a 

tendency to overemphasize the costs of first year, and that this is the value many dwellers relate to instead of 

the total price paid over the entire ownership period, and in addition, act as if the property tax reduction is 

expected to stay at the same level forever (Dam et al, 2011, p. 12-14).  

It is fallacious to only focus on the yearly liquidity burden, and leads to a false perception on what a fair price, 

or fundamental price, should be for an Owner Occupation. Nonetheless, the prices on the Owner Occupied 

market, is set by supply and demand, and apparently the demand is, to a large extend, influenced by the first 

year liquidity burden.   

Below, Figure 2 shows the price fluctuations in the Copenhagen Region measured in price per square meter in 

the period from 2004 to 2016:  
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Figure 2: Price per square meter - Copenhagen Region 

 
Source: Own compilation with data from BM010, Realkreditrådet. 

The figure shows how the initial asking price and the realized price of Owner Occupied homes have changed 

throughout the last twelve years in the Copenhagen Region. The two graphs are connected to the left hand 

axis. The discount illustrates how much lower the realized price is, compared to the initial price. In the 

beginning of the 00s, the difference between initial price and the realized price is very low, but the discount is 

severely increasing towards the end of the 00’s, only to decrease again and move back towards the 0-5% 

region. This period has been turbulent for the homeowners and those looking to become a homeowner, and 

most pressing for those with short term perspective or with the lack of liquidity to pay the increasingly higher 

adjustable interest rates. In 2016 the prices are close to the highest prices of the period, and have reached DKK 

28,733 per square meter.  

The thing worth noticing is, that as the number of days the apartments are for sale decreases, the discount 

tends to decrease as well. The following figure provides an overview on the relation between how long the 

apartment is for sale, and how much the realized price differs from the initial price:  
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Figure 3: Days for sale and discounts 

 
Source: Own compilation with data from BM010 and BM030, Realkreditrådet. 

Figure 3 shows a quite high correlation between the number of days an apartment is for sale before it is sold 

and the level of discount on the initial asking price. To be precise the correlation in this period is 0.9089. This 

relation is important as it will be used in the next section, to estimate the current price level of Collective 

Ownerships and to determine whether the maximum price is currently having a regulating effect or not.  

Collective Ownership Housing 

Given the nature and the complexity of the Collective Ownership Housing, this section will be more thorough 

and introduce the reader to the historical background of the Collective Ownerships along with the articles of 

association, which are rules to which the dwellers must comply. This is followed by a thorough explanation on 

how the pricing mechanism of the Collective Ownership works. 

A Collective Ownership is defined by the Danish Business Authority as a union, with the purpose of owning and 

managing a given property on a cooperative basis (Trangeled, 1990, p. 20). The members of this union own a 

fraction of the union’s total equity, and have the right to inhabit a given apartment on the union’s property, 

equivalent to the size of the fraction of ownership (Erhvervs- og Byggestyrelsen, 2006, p 13).  

The history of Collective Ownership Housing 

The predecessor of the Collective Ownership Housing as we know it today saw its daylight in England in the 

middle of the 19th century, and in Denmark at the beginning of the 20th century. Originally, the offset of the 
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cooperative mindset was a wide variety of different types of more business-minded cooperatives such as 

within the financing or diary industry, but later took hold as a way of financing and managing homes 

(Trangeled, 1990, p. 25-27). The introduction of the mandatory offering in the 1970s led to a boom in the 

Collective Ownerships since former tenants now had the priority right to buy the property, if the landlord 

wished to sell the building (Träff & Juul-Nyholm, 2011, p. 21-23). Throughout the last hundred years, several 

different types of Collective Ownerships have been created, and today the total mass of Collective Ownership 

consists of the following types (Erhvervs- og Boligstyrelsen, 2006, pp. 13-19 & Ministeriet for By, Boliger og 

Landdistrikter, 2012, p. 11): 

- Traditional Private Collective Ownerships (71%, in 2005 & 66%, in 2010) 

- Subsidized Private Collective Ownerships (22%, in 2005 & 24%, in 2010) 

- Newly Constructed Private Collective Ownership (6%, in 2005 & 10%, in 2010) 

- Social Housing Collective Ownerships (included with the Subsidized Private Collective Ownerships)  

According to the Ministry of City, Homes and Land Districts, the decline in Traditional Private Collective 

Ownerships could be explained by the fact that a part of the cooperatives sold the property in order to buy it 

back immediately, and thus figuring in the statistics of a Newly Constructed Private Collective Ownership. The 

reason for doing so, suggested by the Ministry, is to have the opportunity to return to a new, but relatively 

high, book value method (Ministeriet for By, Boliger og Landdistrikter, 2012, p. 11). The same report claims that 

the overall influx of Collective Ownerships has decreased from a total of approximately 9,000 in 2004 to 700 in 

2009. Another explanation of the rise in Newly Constructed Private Collective Ownerships is, that in time all 

buildings will have to be renovated, and in some cases in a degree where it is simply more effective to tear it 

down and rebuild it. This would lead to a natural increase in newly constructed private Collective Ownerships, 

and following this logic, all collective ownerships will in time be “newly constructed”.  

While all the different varieties of Collective Ownerships have a somewhat different structure, mainly because 

of government subsidies, or the lack of it, they all have the same core structure that distinguishes them from 

the Owner Occupied homes – they are tax free. It is not the scope to investigate how the different kinds of 

Collective Ownerships offer different benefits or disadvantages, but to investigate how the common features of 

these differ from Owner Occupied homes. In general, a Collective Ownership dweller is way more restricted 

when it comes to selling (and pricing) the home, but on the other hand potentially benefits from tax subsidies 

as all types of Collective Ownerships are partly exempted from paying property taxes.  
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Articles of association 

This section will point out key aspects in the standard articles of association of Collective Ownerships that 

differentiate this housing type from Owner Occupations.  

Since the Collective Ownerships are by nature driven as a cooperative, many follow the standard Articles of 

association provided by the Association of Collective Ownerships (ABF). These articles can help the board 

manage the property, and it is decided at the general assembly which of the articles are adopted and which are 

not. This is a very important aspect, and can potentially have a huge impact on the dwellers in the cooperative.  

An important paragraph is §5.2 which states that the dweller can only be liable for his personal and pro rata 

share of any debt obtained by the cooperative (Neville 2012, p. 530). The alternative is that the dweller would 

be liable for the entire collective debt - along with all the other dwellers of course. However, there is the risk, 

that some of the dwellers simply cannot pay the interests, which leaves this burden to the dwellers who can 

pay. So it is an important paragraph to pay attention to, before buying a Collective Ownership apartment.  

Another important aspect of the articles is that the cooperative can dictate the terms of who is eligible to buy 

the apartment. §13.2 in the standard articles states the following terms on which the seller can nominate a 

buyer (in prioritized order) (ABF, 2014, §5.2): 

- The seller and buyer are swapping apartments, or in the case that the seller wishes to sell to his 

children, grandchildren, siblings, parents, grandparents or a person that has been living in this 

apartment for at least six months. 

 

- Another dweller in the same cooperative, that has signed up for a new apartment through an internal 

queue system. The seller cannot choose among all the dwellers, but the next dweller in the queue will 

automatically be offered to buy the apartment. 

 

- A person that is not living in the same cooperative, but has signed up for an apartment through the 

external queue system. The same queue system as before, but junior to the queue of existing dwellers. 

 

- Any person nominated by the seller.  

The selling dweller can only choose whom to sell to, if he’s selling to his closest family or if nobody else in the 

queues wants to buy the apartment. The benefit of maintaining a queue is that the seller is provided with a 

prioritized list of potential buyers, and does not even have to establish contact to the buyer personally, as this 
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is a task for the board or an appointed administrator of the queues. Only in the case, that no one in the queue 

wants to buy the apartment at hand, the seller needs to sell the apartment on the open market – and then 

maybe needs to hire a real estate agent to help sell the apartment.  

The last paragraph worth pointing out is §23.1, which states that a simple majority of votes is required for any 

decision presented at the general assembly. This means that the dweller is at risk of being subject of decisions 

that are subjectively and maybe even objectively undesirable. 

The pricing mechanisms of Collective Ownerships 

It is not technically possible to buy and own a Collective Ownership – it is owned by the legal entity - the 

cooperative. However, it is possible to buy a share at this cooperative, which gives the right to inhabit one of 

the apartments owned by the cooperative. This right has to be exercised, which means in practice, that it is not 

possible for a Collective homeowner to own a share at a cooperative, but inhabit another home. Given that a 

dweller has to buy a share, and thus a fraction of the cooperatives equity, the price of a Collective Ownership 

share is not just given by the value of the asset (the apartment), but also the liabilities of the cooperative. From 

this, it follows that if only the share price is known, and the financial situation of the cooperative is unknown, 

the share price tells little about whether the specific apartment has a high or low price.  

Secondly, the government imposes regulations on the valuation of the main asset (i.e. the entire building 

owned by the cooperative), which naturally influences the equity and thus the maximum price possible of the 

share. Even though potential buyers believe that the valuation of the asset is below the market price, it is not 

legally possible for them to offer a higher price, than the one imposed by the government regulations.  

The next sections will describe all the aspects of the pricing of cooperative shares thoroughly, by explaining 

each of the four values in the simple equation below: 

 
𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 − 𝑅𝑒𝑠𝑒𝑟𝑣𝑒 = 𝐸𝑞𝑢𝑖𝑡𝑦 (1) 

The asset – regulations and the maximum price 

The maximum price dictates the highest value the asset can be evaluated at (the building), and thus the highest 

value that the share can be evaluated at. The maximum price of a share at a Collective Ownership is given by: 
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“The value of the share of the cooperative’s equity, improvements on the apartment and the reimbursable value 

of the current condition.” (LBK no. 447, 2015, §5.1): 

In addition to that, the main asset of the cooperation has to be valued by one of the three methods: 

a) The cost price - book value 

b) The market price of an identical rental property. The valuation cannot be older than 18 months.  

c) The latest value set by the Danish Ministry of Taxation.  

The cost price, or book value, is based upon the total cost of acquiring the property, and thus does not only 

consist of the actual price paid for the property, but also all costs related to the acquisition, such as different 

kinds of fees to the agents brokering the deal. In addition to that, it is possible to add the value of 

improvements, where it can be assumed to have improved the market price of the property (Trangeled, 1990, 

p. 188 and LBK no. 447, 2015, §5.3). This method is referred to as “book value method” throughout the rest of 

this thesis. 

The market price of an identical rental property is based on a valuation of the property in the open market. A 

state-authorized real estate agent, who is specialized in valuation of rental properties, assesses this value. 

Given the nature of market price, any improvement on the building will not mechanically improve the value in 

the books, but it should be included in the next valuation. In practice this means, that this valuation-method is 

taking the state of the building into account (Trangeled, 1990, p. 189). The 18-month rule ensures that the 

valuation stays up to date, and as close to the market price as possible, in theory. Given the nature of the 

yearly general assembly, the valuation must really be done once a year, in order to be updated – and thus legal 

(Andersen 2007, p. 16). Although no statistics were to be found regarding the general value relative to the 

public valuation, it seems that the private valuation leads to a slightly higher valuation (Home, 2015). This 

method is called “Private valuation” in the remaining of this thesis, as a private real estate agent, authorized by 

the government, performs the valuation.  

The latest value set by the Danish Taxation Authority is somewhat similar to the market price of a rental 

property, and is the estimated value of the property’s average market price of other properties of similar size, 

age and condition located in a comparable environment (LBK no. 1067, 2013, §6). This valuation of the 
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property is renewed every other year according to the law (LBK no. 1067, 2013, §1) and is the foundation for 

the property taxes which the Owner Occupied homeowners have to pay, and the Collective Ownership 

homeowners are exempted.  

Due to the production of a new and improved valuation system, the Danish Tax Authorities have suspended the 

valuation until 2017 and 2018, leaving the Owner Occupied homeowners to rely on the valuations from 2011 

and the Collective Ownership homeowners to rely on valuations from 2012 (SKAT, 2016-a & 2016-b & Deloitte 

2016). For Owner Occupiers, this is a good thing, since the actual price of their homes are established in the 

open market, and so this valuation is only serving as the base for the property taxes. For Collective 

Homeowners, this is not good, as they are exempted from this tax anyway, and suffer from low asset valuation. 

The valuation method made by the Danish Ministry of Taxation is called “Public valuation” throughout the 

remainder of this thesis. 

The members of the cooperative can freely choose, which kind of valuation they wish to use and this decision is 

made at the yearly general assembly. They are only forced to choose the book value method if the cooperative 

has been assembled after acquiring a former rental property within the last two years (LBK no. 447, 2015, 

§5.2). Given the chosen valuation method, the debt will be accounted either at book valu,e if the book value 

valuation method is used, or at market value if the two other methods are used (LBK no. 447, 2015, §5.4).  

In their report from 2006 the Danish Business Authority estimated the distribution between book value 

method, market value private method and the market value public method to be 21%, 20% and 54% 

respectively (leaving 5% as unknown) (Erhvervs- og Byggestyrelsen, 2006, p. 67). Obviously, these numbers are 

not up to date anymore, and most presumably the private valuation method will be more popular (Realkredit 

Danmark, 2014-a) – especially when the public valuation has been suspended for almost six years, and is not 

expected to be made until year 2018.  

The liabilities 

Initially when creating a cooperative, the dwellers must acquire a property, and naturally, if the Collective 

Ownership is newly established, it tends to have a debt level closer to the value of the asset. On the other 

hand, older unions tend to have a relatively low level of debt (Realkredit Danmark, 2014-b). In general, the 

debt levels are not overwhelming according to the credit institute Realkredit Danmark, and is estimated to 

have a debt/equity ratio of 33,5% for the 3.000 unions investigated. In addition to that, Realkredit Danmark 
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(2014-b) estimates 8,5% of all unions to be technically insolvent, and that those are primarily represented in 

Zealand (Realkredit Danmark, 2012). 

It is important not only to focus on the actual debt/equity ratio of a Collective Ownership, but also to pay 

attention to the type of mortgages. Whichever type of loan is the most desirable will depend on the financial 

situation of each individual dweller and member of the cooperative. Some dwellers, with a higher disposable 

income, may be interested in repaying the mortgage, while others with lower disposable income may wish to 

have a proportion of interest only mortgages. This can potentially create situations where zero coupon 

mortgages are used for maintenance or improvements simply because the majority of the dwellers have short 

term priorities and ranks a lower monthly cost over long term savings.   

The Equity and the reserve – the share price 

The equity of the cooperative defines the “share price” for acquiring the right to live in a related home. It is 

given by assets – liabilities – reserve, and the general assembly will decide whether or not a reserve should be 

used to keep the maximum price stable. The Collective Ownership dwellers can influence share price by 

holding a reserve as a vanguard for price decreases, by using the reserve to keep the share price artificially low. 

Reasons for doing so, is that in cases of decreases in asset valuation, the share price of each apartment can be 

held constant. This can be deducted from the relation below (Andersen, 2007):  

 

𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 −  𝑅𝑒𝑠𝑒𝑟𝑣𝑒

𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎 𝑜𝑤𝑛𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑐𝑜𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑣𝑒 
= 𝑆ℎ𝑎𝑟𝑒 𝑝𝑟𝑖𝑐𝑒 𝑝𝑒𝑟 𝑚2 

(2) 

Where the share price is measured in square meters. For simplicity, the share price can be seen as the share 

price per apartment, in a cooperative with X amount of apartments of equal size. For clarifying purpose, see 

the relation below, where the values are chosen only for this illustrative matter:  

 

90,000,000 − 33,000,000 −  5,000,000

100 
= 520,000 

(2) 

In this case, the cooperative consist of 100 apartments, the entire building is valuated at 90 million (which is 

the maximum price), the collective debt is 33 million and the reserve is 5 million. The share price of one 
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apartment is 520,000, and will remain so even if the asset valuation decreases by 5 million, or if 5 million in 

debt is obtained.  

The relation described above shows that increases in share price is not only subject to changes in the 

government regulated asset valuation, but also by changes in the debt structure and the level of the reserve. 

This reveals why the share price should be considered with caution, since high debt level indicates a low share 

price. Obviously this cannot be true, since changes in capital structure cannot lead to a different price, but it 

will change the value of the share price being paid. As it will be explained in the following section “the technical 

price of the Collective Ownership”, the total value of the Collective Ownership is naturally including the level of 

debt and savings (reserve), and while asset devaluations can be countered with the reserve when it comes to 

the share price, an asset devaluation will lead to a total decrease in the technical price.   

The technical price of the Collective Ownership 

The data in Figure 2 showed that the price per square meter for Owner Occupations was DKK 28,733 in the first 

quarter of 2016, in the Copenhagen Region. The Ownership Occupier will finance this with both equity and 

debt, and the rate of equity and debt will be individual for different dwellers, but will not change the value of 

the apartment. For the dweller considering buying in at a cooperative, the situation is different, and he is 

forced to be liable for his share of any existing loans in the cooperative. In order to establish comparable values 

for both types of dwellings, debt must be considered as a part of the total price of the Collective Ownership 

apartment. This is known as the “Technical price”.  

As a comparison the price per square meter for Collective Ownerships in the Copenhagen region is estimated 

to be between DKK 17,136 (Boligsiden, 2016-b) and DKK 17,970 (Boliga, 2016). Taken the average of those two 

estimates (DKK 17,553), the Collective Ownerships on average only cost 58.23% of an Owner Occupation. 

However, this average price per square meter is misguiding, as it does not include the collective debt (or 

potential reserves) in the cooperative. Realkredit Danmark estimates, that the debt/asset ratio in the 

cooperatives on average was 33% in 2011 (Realkredit Danmark, 2012, p. 2), 33.3% in 2012 and 33.5% in 2013 

(Realkredit Danmark, 2014-b, p. 2). By using the average debt level from 2013 estimated by Realkredit 

Danmark and the average price per square meter estimated by Boliga and Boligsiden it is possible to add back 

the debt to find the technical price per square meter. The new price per square meter including debt is then: 
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𝐸𝑞𝑢𝑖𝑡𝑦 𝑝𝑒𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟

(1 −
𝐷𝑒𝑏𝑡
𝐴𝑠𝑠𝑒𝑡

)
=

17,136

(1 − 0,335)
= 𝐷𝐾𝐾 25,768 𝑝𝑒𝑟 𝑠𝑞𝑢𝑎𝑟𝑒 𝑚𝑒𝑡𝑒𝑟 (3) 

Assuming no reserve in the cooperative. 

Using this new price per square meter including collective debt, the Collective Ownerships are on average 

traded at 89.7% of the price of an Owner Occupation. This is still an attractive discount, but not nearly as large 

as when the collective debt is not included in the price.  

The technical price has the advantage of not being prone to manipulation or misunderstanding and will stay 

the same no matter what the debt/asset ratio is in any given cooperative. Table 1 shows four examples of 

different debt/asset ratios and the changes in share price as a result: 

Table 1: The technical price 

Debt / Asset 33.50% 50.00% 75.00% 90.00% 

Share price 17,136 12,884 6,442 2,577 

Coll. debt 8,632 12,884 19,326 23,192 

Technical price 25,768 25,768 25,768 25,768 

Source: Own compilation. 

Focusing on the Technical price instead of the share price derived from the equity provides a far better 

foundation for comparison. Although the actual amount to be paid when buying a Collective Ownership 

apartment is based on the equity, the technical price includes the total liable amount that has to be taken into 

consideration. 

Now that it has been established, that the Collective Ownerships on average are traded at an 89.7% discount 

the question still remains whether or not such a discount is fair. In order to pursue this question, it must at first 

be established whether or not the government imposed maximum price has a regulating effect in practice.   

Is the maximum price in effect? 

In 2014 Realkredit Danmark estimated, that the maximum price on average was 1% above the selling price for 

Collective Ownerships in the Copenhagen region (2014-a). Given the fact, that this is an average – it is fair to 

assume, that while some apartments are sold below 1% of the maximum price, others are sold at the maximum 
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price. Realkredit Danmark estimates in the same publication, that more than half of the Collective Ownerships 

are sold at its maximum price.  

Another measure to investigate if the maximum price is in effect could be to test how many days a Collective 

Ownership is up for sale before it is sold. Recall the data from Figure 2, that showed the relation between the 

number of days for sale, and the discount given from the initial asking price for Owner Occupations. The faster 

the home is sold, the closer the realized price is to the asking price. Using the data from the Owner occupations 

as a proxy for Collective Ownership, by assuming that the same relation also holds for this type of housing, it is 

possible to reach the same conclusion as Realkredit Danmark, when looking at the numbers in Table 2 below: 

Table 2: Number of days for sale 

  Number of days before sold (in Copenhagen region) 

Period  Owner Occupied Collective Ownership Sales effectiveness 

aug-15 87 62 71% 

sep-15 91 57 63% 

okt-15 93 57 61% 

nov-15 101 64 63% 

dec-15 114 70 61% 

jan-16 116 69 59% 

feb-16 112 61 54% 

mar-16 106 68 64% 

apr-16 103 71 69% 

maj-16 102 63 62% 

jun-16 99 62 63% 

jul-16 106 85 80% 
Source: Own compilation with data from Boligsiden (2016-a).1  

The second column of the table shows the average number of days before an Owner Occupied home is sold 

after it is put up for sale. The third column shows the same for the Collective Ownerships. The fourth column 

compares the two of them, and shows how many days it takes to sell a Collective Ownership compared to 

Owner Occupation though Boligsiden. On average over the last year, the Collective Ownerships are only listed 

                                                           

1 Boligsiden.dk is owned by seven large real estate brokers in Denmark and counts Danbolig, Nykredit Mægler, EDC-Gruppen and Home 
and gets data from a wide variety of real estate brokers.  
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on the market at 64.3% of the duration that Owner Occupied homes are. This is a remarkable difference, and 

although it is not possible to prove that this is due to the fact, that the Collective Ownership is sold too cheaply 

– it simply tells, that this type of housing seems to be more liquid in the Copenhagen Region at least.  

In addition to that, as described in the section of the articles of association, a Collective Ownership is normally 

not sold through agents, and there is reason to believe, that a Collective Ownership for sale through an agent, 

is a home that has not been possible to sell through the queue system – and that it is not a desirable 

investment. Even so, they are still sold faster than the Owner Occupations indicating that the asking price is too 

low compared to Owner Occupations.  

Discussion of the pricing mechanisms  

The regulated pricing mechanism on Collective Ownerships is only regulating the legally justified maximum 

value of the asset, and thus the maximum share price. If no potential buyer believes that this price is correct, 

then the price must be lowered and the home is traded on the open market, on more or less the same terms as 

the Owner Occupied home.  

Even if all potential buyers believe that the maximum price is way below the market price, it still is not possible 

for the seller to claim a higher price. In practice this means, that price increases are subject to mechanical 

regulations, and price decreases are subject to the open market’s estimations of the fair price.  

Further implications of the pricing mechanism are that only focusing on the share price is misleading in the 

case that the cooperative contains both Collective Ownerships and Rental Housing. A cooperative must at all 

times consist of a minimum of 60% Collective Owners, and thus 40% can be renting dwellers, who pays rent to 

the cooperative (LBK no. 447, 2015, §2). The renting tenants have no stake in the equity, and although they 

contribute paying off mortgages, they are not liable for them. This means, that the Collective Owners are liable 

for a larger fraction of the collective debt.  

Conclusions on the pricing mechanisms 

Changes in house prices for Owner Occupations are dictated by the open market and are influenced by the 

interest rate, taxes and expectations of future price increases. The market is relatively transparent, and a lot of 

data is accessible, which enables the dwellers to investigate whether the current price level is relatively high or 
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low compared to similar dwellings in the same area. Owner Occupation dwellers have a much higher degree of 

freedom, and can freely choose their desired capital structure – given they can afford to personally.  

It was determined that Collective Ownerships are difficult to compare, and should never be compared by the 

share price, as this artificial price is very sensitive to manipulation of the capital structure of the cooperative 

owning the apartment. A low share price says nothing about the level of the technical price, and the technical 

price should always be used when comparing homes. The market for Collective Ownerships is not transparent, 

and the dweller looking for a new home, cannot access general data on the market.  

In addition, a dweller looking to buy a share at a cooperative, has to pay attention to the articles of association, 

and specifically §5.2, as this article rules whether the dwellers are liable for the collective debt pro rata or 

solidary. If the latter is the case, then the dweller is increasingly more dependent on the financial stability of 

the other co-owners as he will be liable in the case of others defaulting. This added risk is not a part of the 

pricing mechanism.  

It has been established, that on average, the technical price of the Collective Ownerships is DKK 25,768 per 

square meter and that Owner Occupations are traded at DKK 28,733 per square meter in the Copenhagen 

municipality. This implies an average discount of 10.32% on Collective Ownerships. It has further been 

established, that Collective Ownerships are more liquid, and on an average are sold faster than Owner 

Occupations. Using averages to calculate the expected price per square meter for Collective Ownerships has its’ 

limitations, and varying debt levels would lead to varying price per square meter. Naturally this means, that 

some Collective Ownership are traded at a much lower and much higher price per square meter, and the 

10.32% discount is only an estimated average, which is very sensitive to the distribution of debt levels.  

A connection between the number of days for sale and the level of discount was established for the Owner 

Occupations, which showed that the faster the dwelling was sold, the closer the selling price was to the asking 

price. Using this as a proxy, and assuming that the asking price of a Collective Ownership is the maximum price, 

it was further established that the maximum price has a restraining effect on the Collective Ownership housing 

market.  
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Part III: The User Cost theoretically 

The User Cost model is widely used in the literature as well as in government publications concerning the 

housing market – see Poterba (1984), Poterba and Sinai (2008), Diaz and Luendgo-Prado (2008 and 2011), 

Himmelberg et al (2005), Lunde (2013), Lunde and Andersen (2015), Dam et al (2011) and Ministry of Social 

Affairs and the Interior (2013).  

According to the law of one price, any given product or investment opportunity must trade for the same price 

even though offered on different competitive markets (Berk & DeMarzo, 2014, p. 73). This should hold for any 

investment goods with identical properties, and although there is a difference between the financial structure 

behind Owner Occupations and a Collective Ownerships, they are basically consisting of a roof, windows and a 

door, and provide shelter for the dweller. The differences in financial structure, however, do provide logical 

reasoning for different prices. But following the concept of the law of one price, the difference should be 

measurable and consistent.  

Dwellers looking to buy might be primarily focusing on the total monthly expenses related to buying this new 

home, and will overemphasize interest payments and mortgage repayments. This mindset obviously leads to 

the conclusion, that since financing is so cheap, then it is fair to pay a very high price for a new home. While it 

is relevant to take the monthly expenses into account, it is equally inaccurate not to consider the other 

financial aspects such as depreciation, capital gains and losses and the loss of alternative investments (Lunde & 

Andersen, 2015, p. 7). The User Cost model takes all these aspects into consideration, and calculates the yearly 

total cost of owning a home. By doing so, it is possible to compare the total costs related to owning across the 

different types of housing. In order to satisfy the law of one price, the User Costs of an Owner Occupation 

should be equivalent to the User Cost of a Collective Ownership – and equivalent to the price of renting for that 

matter (Lunde, 2013, p. 2; Himmelberg et al, 2005, p. 75). 

The comparison of User Costs is often focused on the price-to-rent comparison of Owner Occupations and 

Rental Housing, and thus excludes the Collective Ownerships (Díaz & Luengo-Prado 2011 and Himmelberg et al 

2005). Lunde and Andersen (2015) offer theoretical answers to how the User Costs for Collective Ownerships 

would be, which is why the User Cost analysis in this paper will take its outset from their version.  
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The User Cost model consist of several parameters and variables, and each will be described as by Lunde and 

Andersen, followed by a discussion in order to determine the current level as per 2016. The discussion of the 

parameters opens up for alterations and addition to the User Cost model, which will ultimately be used in the 

equilibrium analysis following Part III.  

User Costs in Owner Occupations 

Lunde & Andersen (2015, pp. 8-10) define the User Cost for Owner Occupations as:  

 

𝑈𝐶𝑂𝑂
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑡 ∗ 𝑖𝐹,𝑡(1 − 𝑇𝐹,𝑡) 

+𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 + 𝑒𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 
(4) 

Where: UCOO
t = User Costs for an Owner Occupation at time t. 

 Kt  = Et+Ft = Market value of the apartment at time t. 

 Et  = Equity in the apartment at time t. 

 Ft  = Debt in the apartment at time t. 

 iE,t  = Return on equity at alternative investment with similar risk at time t. 

 TE,t  = Tax rate on capital gains from an alternative investment with similar risk at time t. 

 iF,t  = Interest rate on debt at time t. 

 TF,t  = Tax rate (deduction) on capital losses at time t.  

 dt  = Administration-, operating and maintenance costs at time t. 

 qt  = Depreciation rate at time t. 

 a  = Value of the land as a fraction of the market value of the apartment 

 gTt  = Land tax rate (LVT rate) at time t. 

 et  = Property tax rate at time t. 

 Pej,t  = Increase in market value for the apartment with same quality across period t. 

 pc,t = Increase in price for consumer goods at time t. 
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User Costs in Collective Ownerships 

The user costs for the Collective Ownerships share many features with the user cost model for the Owner 

Occupations (UCOO), but differs as the Collective Ownerships are exempted from property taxes and thus not 

eligible for tax deduction on any collective debt. Lunde & Andersen (2015) defines the user costs for the 

Collective Ownerships as: 

 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑐,𝑡 ∗ 𝑖𝐹,𝑐,𝑡 

+𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 
(5) 

Where UCCOOP
t = User Costs for a Collective Ownership at time t, and all the variables are the same as in 

Equation 4. Equation 5 lacks the parameter (1-TF,t) and et as the Collective Ownership is exempted from taxes.  

Assumptions and traditional usage of the model 

All parameters and variables are values measured as a percentage, and are multiplied by Kt, where Kt, for 

simplicity and comparison, is normalized to 1. The parameters of both User Cost models are assuming the same 

relative value across the homes subject to investigation. A problem arises as two different types of housing or 

two houses of the same type with different properties are compared (e.g. different condition or location). The 

model traditionally assumes that the homes are identical of any other matter than the price and housing type 

(i.e. same condition, depreciation, increase in price etc.) (Lunde & Andersen, 2015).  

The model can be utilized to investigate either ex-ante or ex-post User Cost in the housing market (See Díaz & 

Luengo-Prado 2008, 2011). The formula would not change, but for ex-ante modulations, some expectations to 

the future must be included when choosing some of the parameters or simply by assuming that todays’ values 

will be fixed forever. Ex-post modulations require historical data, and is an expression of the realized User Cost 

at a given time. This paper will work with ex-ante User Costs, due to the lack of accessible historical data for 

Collective Ownerships.  

Conventionally the User Cost model is used to find the price-to-rent ratio of Owner Occupations and Rental 

Housing, which is found by assuming that the rent (R) = UC. Himmelberg et al denote the price-to-rent ratio as 

the inverse to UC (2005, p. 75), and this notation will be used to find the price-to-price ratio between UCOO and 

UCCOOP, which will ultimately lead to finding the equilibrium price, where UCOO = UCCOOP. 
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Interpretation of the model  

The following chapter will discuss the input to the models for both Owner Occupations and Collective 

Ownerships, and put numerical values to the parameters. In addition to determining the parameters, a 

discussion of the model will help understand where the model is simply lacking input, and add these extra 

parameters and variables to the model. At the end of this chapter numerical values for all the parameters have 

been discussed and estimated, additional parameters have been suggested, and the User Cost models are 

ready for modulation.  

Debt and Equity 

A dweller need a minimum of 5% equity in order to be eligible for a loan or mortgage (BEK no. 330). Mortgage 

is technically possible for both Owner Occupants and Collective Owners, and it can cover up to 80% of the 

value of the apartment. The Owner Occupying dweller can obtain this mortgage personally and the Collective 

Ownership dweller can obtain the mortgage as collective debt through the cooperative. The remaining 15% will 

then be financed with a bank loan, which typically has a higher interest rate than the mortgage. First the debt-

equity of the Owner Occupation in relation to the User Cost model will be described, followed by the more 

complicated Collective Ownership-scenario. 

Owner Occupation 

Lunde and Andersen (2015) do not explicitly incorporate these 5%, 15% and 80% rates in their user Cost model, 

and it should be included to add a more nuanced presentation of the model. Building further upon Equation 4 

Ft this paper will continue with this expansion including two debt variables representing instead of one: 

 

𝑈𝐶𝑂𝑂
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝐵,𝑡 ∗ 𝑖𝐵,𝑡(1 − 𝑇𝐹,𝑡) + 𝐹𝑀,𝑡 ∗ 𝑖𝑀,𝑡(1 − 𝑇𝐹,𝑡) 

+𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 + 𝑒𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 
(6) 

Where:  FM,t = Real estate mortgage at time t. 

 iM,t = Interest on real estate mortgage at time t.  

 FB,t = Bank loan at time t. 

 iB,t = Interest on bank loan at time t.  

And: Et >= 5% of Kt 
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 FM,t <= 80% of Kt 

 FB,t <= 15% of Kt 

Collective Ownership 

The same procedure is done for the Collective Ownerships, but here the total debt will go from being 

completely non tax-deductible to including the tax-deductible private bank loan. 

In the case of a high level of collective debt, it is further possible that a cooperative has a bank loan - or a credit 

used to provide liquidity in case the cooperative has no savings to pay for short term maintenance. Such a 

credit could potentially be subject for provisions or margins, and the theoretical model must include this in 

order to be as precise as possible.  

 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑃,𝐵,𝑡 ∗ 𝑖𝑃,𝐵,𝑐,𝑡(1 − 𝑇𝐹,𝑡) + 𝐹𝐶,𝑀,𝑡 ∗ 𝑖𝐶,𝑀,𝑡 

+𝐹𝐶,𝐵,𝑡 ∗ 𝑖𝐶,𝐵,𝑐,𝑡 + 𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 
(7) 

Where: FC,M,t = Collective real estate mortgage at time t. 

 iC,M,t = Interest on collective real estate mortgage at time t.  

 FC,B,t = Collective bank loan at time t.  

 iC,B,t = Interest on collective bank loan at time t. 

 FP,B,t = Private bank loan at time t. 

 iP,F,B,t = Interest on private bank loan at time t.  

And: Kt = Et + FC,T,t at time t. 

 FC,T,t = FC,M,t + FC,B,t at time t. 

 Et >= 5% of Kt at time t. 

 FP,B,t <= 95% of Kt-FC,T,t (share price) at time t. 

 FC,M,t <= 80% of Kt at time t. 

 FC,B,t <= 15% of Kt at time t. 

Now UCCOOP is including more diverse financial situations for Collective Ownership homeowners, and now 

shows that a debt financed home has the dual meaning, that it can either be personal debt or collective debt – 

or likely, a mix of both. This is clearly a restraint on the dweller with a personal equity larger than the share 



33 

 

price, as any excess personal equity cannot be used to pay for the home, and the dweller is forced to be liable 

for the collective debt. 

Interest rates 

There are many different types of mortgages and bank loans available to dwellers in need of finances and 

includes (but is not limited to): short rate, long rate, fixed rate, variable rate, convertible, inconvertible, SWAP-

rates and zero-coupon bonds. Interest rates and repayments varies a lot within the different types of loan and 

will have a large effect on the User Costs.  

Mortgage interests 

The interest rate has always been volatile, and it cannot be expected that today’s historically low rates will stay 

this low in the future. Figure 4 below shows how both the short term and long term rate have developed 

through the past 12 years: 

Figure 4: Interest rates 2004-2016 

 
Source: Own compilation with data from Realkreditrådet (2016). 

Since the culmination of the Global Financial Crisis in 2008-2009, the interest rate has plummeted. The long 

term interest rate has decreased from 7.44% in the Fall of 2008 down to 2.26% in July 2016 and the short term 

rate from 5.87% to -0.48% in the same period according to Realkreditrådet (2016).  

So how is this affecting the dwellers and the User Cost Model? As stated before, the interest rate will be 

affecting the pricing of homes, but also the liquidity effect on dwellers looking to buy. According to MyBanker 

the five major mortgage banks BRF Kredit, Nordea Kredit, Nykredit, Realkredit Danmark and Totalkredit all 
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offer 30-year annuity mortgage with 2% interest and 30-year interest only mortgages with 2,5% interest. 

However, the banks do have different margins (fees) which gives a different total price in the end. The table 

below shows the total interests and margins the dweller needs to pay: 

Table 3: Interest rates and margins 

  30-year annuity loan 30-year standing loan 

  Interest rate Margin Total Interest rate Margin Total 

BRF Kredit 2.0000% 0.6125% 2.6125% 2.5000% 0.8875% 3.3875% 

Nordea Kredit 2.0000% 0.6750% 2.6750% 2.5000% 1.0000% 3.5000% 

Nykredit 2.0000% 0.7375% 2.7375% 2.5000% 1.0625% 3.5625% 

Realkredit DK 2.0000% 0.6812% 2.6812% 2.5000% 1.0064% 3.5064% 

Totalkredit 2.0000% 0.7375% 2.7375% 2.5000% 1.0650% 3.5650% 

Average     2.6887%     3.5043% 
Source: Own compilation with data from Mybanker (2016-a & 2016-b). 

The rates for the 30-year annuity loan will be used in the User Cost model, and the bonds are assumed to be at 

par value throughout the period. On average the dwellers will pay a nominal interest plus margin at a total of 

2.6887%. Assuming no transaction costs and that the bonds are traded at par value and has quarterly 

compounded rates, the effective interest rate is (1 +
𝑖𝑀

𝑛
)𝑛 − 1 = 2.7159%.  

Bank loan interests 

The bank loan is typically covering 15% of the value of the home, and is also know at “top-loan” in Denmark. 

These 15% will have a higher rate than the mortgage and is also assumed to be the same for both Owner 

Occupiers and Collective Homeowners. While the Owner Occupier will always try to finance as much as 

possible with mortgage, the Collective homeowner could be forced to obtain a whopping 95% in bank loan to 

cover the expenses of acquiring an apartment in a cooperative with 100% equity.  

The bank loan interest rate is somewhat more uncertain to establish a proxy for, as these rates are not 

constructed in the open market the same way as mortgage bonds are. The interest rates on bank loan are more 

sensitive to each individual’s financial situation, how large a loan is needed and whether or not the bank loan 

will be junior or senior to other loans.  

Lunde and Andersen (2015) use a 7% interest rate on a bank loans, and this rate will be investigated in the 

following. Below is stated the listed interest rates on bank loans from five Danish banks: 
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Table 4: Interest rates on bank loans for Owner Occupiers 

  Owner Occupations 

  0-80% 80-100% 

  Low High Average Low High Average 

Banknordik 5.00% 8.00% 6.50% 7.95% 10.95% 9.45% 

Danske Bank 5.75% 12.10% 8.93% 5.75% 12.10% 8.93% 

Jyske Bank 5.00% 9.00% 7.00% 5.00% 9.00% 7.00% 

Nordea 6.45% 9.45% 7.95% 6.45% 9.45% 7.95% 

Nykredit 4.00% 7.00% 5.50% 5.00% 9.00% 7.00% 

Average     7.18%     8.07% 
Source: Own compilation with data from Banknordik (2016), Danske Bank (2016), Jyske Bank (2016), Nordea (2016-b) and Nykredit 
(2016). 

The table shows the minimum and maximum rates offered by each bank, within the interval 0-80% and 80-

100% of the value of the home. The average of the bank rates in the 80-100% interval is of interest here, as it is 

expected that the Owner Occupier will always choose the cheaper mortgage to finance up to 80%. These bank 

loan rates higher than the rates offered to Collective Homeowners as Table 5 will show.  

Table 5: Interest rates on bank loans for Collective Homeowners 

  Collective Ownerships 

  0-80% 80-100% 

  Low High Average Low High Average 

Banknordik 5.00% 8.00% 6.50% 7.95% 10.95% 9.45% 

Danske Bank 3.75% 9.75% 6.75% 6.25% 10.11% 8.18% 

Jyske Bank 4.25% 8.50% 6.38% 4.25% 8.50% 6.38% 

Nordea 3.60% 6.45% 5.03% 3.60% 6.45% 5.03% 

Nykredit 2.75% 6.00% 4.38% 3.60% 7.45% 5.53% 

Average     5.81%     6.91% 
Source: Own compilation with data from Banknordik (2016), Danske Bank (2016), Jyske Bank (2016), Nordea (2016-a) and Nykredit 
(2016). 

Admittedly the rates listed in the two tables are all variable rates, and could easily fluctuate. It is not 

unthinkable in any way that a bank loan rate has been or soon again will be 10% or even higher, but it is not 

the case at this moment. It is not clear, that taking the average is representative for the majority of bank loans, 

as the lowest offered interest rate may well only be offered to a very small proportion of the customers. In 

addition, the average rates in Table 5 are very sensitive to which banks (and how many) are used to find the 

average rate, and it is obviously possible to manipulate this quite easily. In order not to discriminate and alter 
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one of the User Cost models in ways the other is not, a common and fixed rate will be used. Both User Cost 

models will use an effective bank loan interest rate of 7%.  

The two types of interest rates are combined as a weighted average cost of debt. The table below illustrates 

the weighted average cost of debt after taxes, and this table will be utilized in the next section, when return on 

equity, iE = rE and the WACC is calculated for all combinations of capital structure: 

Table 6: Weighted cost of debt, after taxes 

Weighted debt Mortgage 

B
an

k 
lo

an
 

  0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 0.0000 0.0180 0.0180 0.0180 0.0180 0.0180 0.0180 0.0180 0.0180 

10% 0.0465 0.0323 0.0275 0.0251 0.0237 0.0228 0.0221 0.0216 0.0212 

15% 0.0465 0.0351 0.0302 0.0275 0.0258 0.0246 0.0237 0.0231 0.0225 

25% 0.0465 0.0384 0.0338 0.0310 0.0290 0.0275 0.0264 0.0255   

35% 0.0465 0.0402 0.0361 0.0334 0.0313 0.0297 0.0285    

45% 0.0465 0.0413 0.0377 0.0351 0.0331 0.0315     

55% 0.0465 0.0421 0.0389 0.0364 0.0345      

65% 0.0465 0.0427 0.0398 0.0375       

75% 0.0465 0.0431 0.0405        

85% 0.0465 0.0435         

95% 0.0465                 
Source: Own compilation. 

When there is only bank loan, the cost is naturally just the bank rate. The same goes, if there only exist 

mortgage loan. Traditionally the dweller will obtain mortgage until it makes up 80% of the price, before 

obtaining bank loan, and can never obtain more debt than 95% of the value of the home (BEK no. 330). In 

practice this means, that for Owner Occupations the weighted average cost of debt after taxes will remain at 

1.8% when D/A < 0.8 and increase to 2.25% when 0.8 < D/A < 0.95. For Collective Ownerships, it is possible that 

the corporative has zero mortgage, and the dweller must finance the entire value himself either with bank loan 

or equity. If he has only 5% equity, he is forced to obtain 95% bank loan, at the after tax rate of 4.65%.  

Return on equity and the WACC 

The return on equity is the alternative return that the dwellers are losing by binding capital in a home. This 

return should theoretically satisfy the CAPM, which dictates that the rate of return is a function of the volatility 

of the prices of the asset, and is thus a function of risk (Hull, 2012). However, it is very complicated to replicate 
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the investment that buying a home is, since the home is a dual good, and thus not only provides a stream of 

cash flows, but also satisfy the need of having a roof over the head.  

Even if it is possible to determine an investment portfolio that resembles a specific dwelling, this portfolio 

would only be replicating this specific home, and therefore will not be usable in a general model. Homes of 

equal quality and standards, but with different locations will in many cases have different prices – and have 

different volatility in the prices as well. Even in the case when two houses are located right next to each other, 

and only one of the homes has ocean view for instance, there would quite certainly be a difference in the 

prices and volatility and one replicating portfolio cannot be used when deriving the User Costs for dwellings on 

a general basis.  

Finding the value of the return on equity in the User Cost model is done somewhat differently across the 

literature. Himmelberg et al use the risk free rate plus a risk premium of 2% (2005, p. 76), while others use the 

discounted ex-post user cost (Díaz & Luengo-Prado, 2008, p. 597) or simply try to find a rate of return in the 

statistics available (Lunde & Andersen 2015). 

All these returns will in any case provide a fixed rate that is not dependent on the capital structure in the 

traditional User Cost model, which violates the fact, that increasing debt would lead to an increase in risk, 

which again justifies a higher rate of return on equity. Finding the return on equity is firsthand, a matter of 

finding the corresponding WACC, and thereafter the return on equity derived from the basis of capital 

structure and the interest rates on loans. Having a fixed return on equity no matter what the capital structure 

is, indicates that it is assumed that the housing investment is risk free, and that an increase in debt will not lead 

to a higher probability of default.  

The WACC is given by (Hillier et al, 2011, p. 457):  

 
𝑊𝐴𝐶𝐶 =  

𝐸

𝐸 + 𝐷
𝑟𝐸 +

𝐷

𝐸 + 𝐷
𝑟𝐷(1 − 𝑇) 

(8) 

The underlying assumptions are: perfect competition, firms and investor can borrow/lend at the same rate, 

equal access to all relevant information, no transaction costs, no bankruptcy costs, all companies (homes) are 
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in the same risk-class, symmetric information and that capital structure does not affect the way business is 

done (Modigliani & Miller, 1958). 

The Modigliani-Miller theorem has strong assumptions, which will be eased along the way in the modulation of 

the User Cost in this paper, but will initially use the set of assumptions as described above.  

In practice, the determination of the WACC and rE comes with some caveats, as it is very difficult to specify rE. 

However, it is simple to derive the relation that WACC = rE = rU when E/V = 1 and WACC = rD when D/V = 1 and 

WACC = rD*(1-T) in a world with taxes. This is true even with or without bankruptcy costs.  

Lunde and Andersen (2015, pp.18-19) find that return on investment in properties was 3.8% in 2013 and use 

this value as the alternative return in their modulations. Such a low rate indicates, that the risk of the 

investment is also low. This is backed by the actual number of defaults within Owner Occupation apartment 

households (DST, TVANG1, 2016). Using data from the same source as them, for 2015, the return on 

investment was 11.6% (MSCI 2015), which is remarkably higher than the 3.8%. Himmelberg et al use the 

mortgage rate plus a premium of 2% (2005). As the scope of the User Cost models is often the Owner 

Occupation market, it makes sense to use a proxy heavily related to this type of housing. However, in some 

cases the Collective Ownership homeowner must obtain 95% bank loan, at a much higher rate. It is not the 

scope of this paper to investigate what level of required return is best suited for the different housing types, as 

this is far from trivial, and one rate that satisfies both will be chosen. A rate of 8% will be used, which is 

somewhat in the range between the 3.8%, the 4.7159% and the 11.6% and in addition is higher than the bank 

loan interest rate of 7%. When the modulations introduce changes in the interest rates, the new required 

return on equity is assumed to be the new bank rate plus 1%.  

Thus it is assumed that WACC = RU = RA = 8% when D/V = 0. From here it is straight forward to calculate the iE 

for all given intervals using the formula (Hillier et al 2011, p. 457):  

 
𝑅𝐸 = 𝑅𝑈 + (𝑅𝑈 − 𝑅𝐷) ∗  

𝐷

𝐸
(1 − 𝑇) 

(9) 

Where RD = Weighted iF. This yields the possible outcomes from the combinations of capital structure: 
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Table 7: Return on equity 

Return on equity Mortgage 
B

an
k 

lo
an

 

 0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 0.0800 0.0839 0.0888 0.0950 0.1034 0.1151 0.1326 0.1619 0.2203 

10% 0.0807 0.0852 0.0910 0.0986 0.1094 0.1255 0.1524 0.2061 0.3673 

15% 0.0812 0.0860 0.0923 0.1009 0.1134 0.1330 0.1682 0.2504 0.6613 

25% 0.0822 0.0880 0.0958 0.1071 0.1248 0.1568 0.2314 0.6044  

35% 0.0836 0.0906 0.1008 0.1167 0.1454 0.2124 0.5475   

45% 0.0854 0.0944 0.1086 0.1341 0.1935 0.4906    

55% 0.0881 0.1005 0.1227 0.1745 0.4337     

65% 0.0923 0.1113 0.1556 0.3768      

75% 0.0999 0.1366 0.3199       

85% 0.1176 0.2631        

95% 0.2062         

Source: Own compilation. For calculations see Appendix 1.  

Where RE = iE = RU = WACC = 0.08 when D/E is 0 and RE = iE = 0.6613 when the maximum amount of debt is 

obtained. This is consistent with Modigliani-Miller’s findings, that the higher degree of risk due to higher level 

of debt, must be offset by a higher required return on equity. This implies a decreasing WACC as more debt is 

obtained, where both the cost of debt and return on equity is increasing as more debt is obtained:  

Table 8: The weighted average cost of capital, after tax 

WACC Mortgage 

B
an

k 
lo

an
 

  0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 0.0800 0.0773 0.0746 0.0719 0.0692 0.0666 0.0639 0.0612 0.0585 

10% 0.0773 0.0746 0.0719 0.0692 0.0666 0.0639 0.0612 0.0585 0.0558 

15% 0.0760 0.0733 0.0706 0.0679 0.0652 0.0625 0.0598 0.0572 0.0545 

25% 0.0733 0.0706 0.0679 0.0652 0.0625 0.0598 0.0572 0.0545   

35% 0.0706 0.0679 0.0652 0.0625 0.0598 0.0572 0.0545    

45% 0.0679 0.0652 0.0625 0.0598 0.0572 0.0545     

55% 0.0652 0.0625 0.0598 0.0572 0.0545      

65% 0.0625 0.0598 0.0572 0.0545       

75% 0.0598 0.0572 0.0545        

85% 0.0572 0.0545         

95% 0.0545                 
Source: Own compilation. For calculations see Appendix 1. 

Where WACC = RU = iE = RE = 0.08 when D/E = 0, and is 0.0545 when the maximum level of debt is obtained.  
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Taxes 

Property taxes 

The property taxes are one of the main differences between the User Costs for Collective Ownership and 

Owner Occupations. With a quick glance at the UCOO and UCCOOP it is trivial to see that a dweller with a 

significant amount of savings (private equity) buying in at a cooperative also with a high equity (e.g. no 

mortgage) can benefit from this advantage by buying in at a cooperative instead of buying Owner Occupation. 

However, this quick and dirty analysis will only be eligible in an extreme scenario of 100% private and collective 

equity. If this is not the case the values of the remaining parameters need to be scrutinized along with the 

variables.   

According to the Law of Property Taxes the Owner Occupant is liable to pay property taxes to the State, while 

Collective Owners are exempted (LBK no. 486, §4), and the tax base is calculated as the lowest value of: 

- The property value, estimated by public valuation at 1st of October in the actual year. 

- The property value, estimated by public valuation at 1st of January 2001 plus 5%. 

- The property value, estimated by public valuation at 1st of January 2002. 

(LBK no. 486, §4.a) 

The tax rate is 1% of the tax base below DKK 3,040,000 and a progressive tax rate of 3% on the part of the tax 

base exceeding this amount (LBK no. 486, §5). Lunde and Andersen (2015) use an effective property tax level et 

at 0,6% based on a reference to Møller and Parum’s estimate (2013, p. 7). Møller and Parum claims that this 

estimate was 0.5% in 2007, when the tax level was at its’ lowest level. While there is no reason to expect that 

Møller and Parum (2013) are wrong when estimating the effective property tax rates to be roughly 0.5% in 

2007 and 0.6% in 2013, the current effective property tax rate should be established.  

The current effective property tax rate level can be found by finding the historical prices per square meter and 

set these in relation to the current price level. Reusing the statistics (DST, BM010, 2016), the historical prices 

per square meter in the Copenhagen Region are: 

- 1st of October of actual year = DKK 27,766 

- 1st of January 2001 plus 5% = DKK 14,197 

- 1st of January 2002  = DKK 15,455 
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The lowest value is DKK 14,197 and is used as the base for taxation. To see how much this differs from the 

actual market price per square meter as of 1st quarter of 2016 the following term could be used: 

 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒𝑡 =
𝐾𝑚2

𝑃𝑢𝑏,𝑡

𝐾𝑚2
𝑀𝑎𝑟,𝑡

∗ ((
𝐾𝐿,𝑡

𝐾𝑇,𝑡
∗ 1%) + (

𝐾𝐻,𝑡

𝐾𝑇,𝑡
∗ 3%)) (10) 

Where: Km2
Pub,t = The lowest value of the public valuation, measured in price per square meter, in period t. 

 Km2
Mar,t = The market value, measured in price per square meter, in period t. 

 KL,t = The price of the apartment below the 3,040,000 limit, in period t. 

 KH,t = The price of the apartment exceeding the 3,040,000 limit, in period t. 

 KT,t = The total price of the apartment, in period t. 

The formula above is by own compilation, and shows the effective property tax rate, based on the total price or 

value of the apartment at hand. While it is certainly possible to find apartments for sale at a price way above 

DKK 3,040,000 most apartments are sold below this level. In the case that the apartment’s value is below the 

limit, then (
𝐾𝐻,𝑡

𝐾𝑇,𝑡
∗ 3%) = 0 and (

𝐾𝐿,𝑡

𝐾𝑇,𝑡
∗ 1%) = 1% and Equation 10 can be rearranged to this simple version: 

 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒𝑡 =
𝐾𝑚2

𝑃𝑢𝑏,𝑡

𝐾𝑚2
𝑀𝑎𝑟,𝑡

∗ 1% (11) 

Recall that today’s actual market price per square meter in the Copenhagen region has already been 

established in the section describing the Owner Occupation market, and was found to be DKK 28,733 per 

square meter. The lowest public valuation of the three options is 14,197. Assuming that the apartments are 

having a value lower than 3,040,000, it yields the effective property tax rate of: 

 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑝𝑒𝑟𝑡𝑦 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒 = 1% ∗
14,197

28,733
= 0.4941% (11) 

The effective property tax rate of only 0.4941% is much lower than the 1%, and it would be directly misleading 

to use the 1% as the parameter value. The 0.4941% is also quite far away from the 2013-level of 0.6% 

suggested by Lunde (2015) and Møller and Parum (2013). Running the calculations from Equation 9 through 
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the last 14 years from where the tax decrease was introduced, will show the (obvious) relation between prices 

and effective tax rates:  

Figure 5: Effective Property Tax Rate - Copenhagen Region 

 
Source: Own compilation with data from Realkreditrådet BM010 and equation (9) 

Figure 5 shows how the effective property tax rate is related to the actual value of an apartment, measured in 

price per square meters, and shows an effective property tax rate of 0.53% in 1st quarter of 2007 and 0.62% in 

the 1st quarter of 2013. These values are pretty close to the estimate suggested by Møller and Parum (2013). 

However, the most recent effective property tax rate is 0.4941% and it would be misleading to continue to use 

the estimates from 2013. Using the effective property tax rate of 0.4941%, a dweller living in an Owner 

Occupied apartment priced at DKK 2,500,000, will have to pay DKK 12,352 in property taxes each year – a cost 

that the Collective Owners are completely exempted from. For the numerical analysis of the user costs the 

thesis will use the effective property tax rate of 0.4941% just found, and further assume that Kt < DKK 

3,040,000. 

Land taxes 

Both Owner Occupiers and Collective Homeowners have to pay taxes on the land their home is situated on. 

Land taxes are paid directly to the municipal authorities and thus vary for each municipality. However, the 

state enforces a general regulation on the minimum and maximum rates, which are 1.6% and 3.4% respectively 

(Danish Ministry of Taxation, 2016-a). The Municipality of Copenhagen has the maximum level of 3.4% and 

Gentofte has the lowest level of 1.6% (Danish Ministry of Taxation, 2016-b). The difference between these two 

extremes is not trivial to the homeowners. The average land tax value has been calculated to be 2.6147% in 

0,40%
0,45%
0,50%
0,55%
0,60%
0,65%
0,70%
0,75%
0,80%
0,85%
0,90%

15000

17000

19000

21000

23000

25000

27000

29000

31000

Ef
fe

ct
iv

e
 t

ax
 r

at
e

P
ri

ce
 p

e
r 

sq
u

ar
e

 m
e

te
r

Market price Effective tax rate



43 

 

2016 and is close to the value used by Lunde and Andersen (2015, p. 21), but since the thesis is focusing on the 

housing market situation in the Copenhagen Region, the rate of 3.4% will be used as a parameter value in the 

User Cost model for both housing types.  

It is only the value of the land, and not the building itself that is taxed. However, no standard exists for 

estimating the land value of the total value of the entire property. In 2003 the task was given to the Taxation 

Authority in order to centralize information and create a more transparent and equal system, but it was a 

complete failure and they only succeeded in providing the correct valuations for 8 out of 98 municipalities in 

2012 (Rigsrevisionen, 2013, pp. 26-27). Since no standard measure or publicly accessible and trustworthy data 

exists, the thesis will continue using the same rate as Lunde and Andersen (2015, p. 22). It is not for the thesis 

to say whether this rate is accurate or not, but it will be used for both the Owner Occupations and the 

Collective Ownerships and thus there is at least no discrimination between the two types of housing.  

Income taxes and tax shields 

The User Cost model includes two additional taxation parameters: taxes on capital income and tax-deduction 

(tax-shield) on debt. Taxes on capital income is progressive, and is 27% of all income below DKK 50.600 and 

42% for all income above that level (Danish Ministry of Taxation, 2016-d). Tax deduction on negative capital 

income is 33,6% for all expenses under DKK 50.000 (DKK 100.000 for couples), and 28.6% for all expenses 

exceeding this amount. The latter is decreased by one percentage point each year, until the tax rate reaches 

25.6% in 2019 (Danish Ministry of Taxation, 2009, p.15). The thesis will advance by using the maximum levels 

for both positive and negative capital income, 42% and 33.6% respectively.  

Administration, operating and maintenance costs 

Costs related to the administration of the property, like collecting payments, hire and pay for a janitor, book-

keeping and creating annual statements falls upon the dwellers, whether they live in an Owner Occupation 

apartment or a Cooperative. Most likely the costs will be related to the relative size of the apartment 

compared to the total area. Mark L. Andersen found in 2015, that common shared expenses related to the 

value of the property tend to be lower as the value of the building is higher – measured in square meters. This 

makes sense as larger (or more expensive) cooperatives and associations of Owner Occupiers will benefit from 

being more to bear any costs that are not related to the size of the union an in addition that homes with high 
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prices tend to be of better quality and thus need less maintenance. Andersen comes to the same conclusion 

when it comes to the age of the apartment; the costs drops the newer the building is (Andersen, 2015, p.13) 

Any costs related to the specific apartment and the level of usage by the dwellers (e.g. high level of electricity 

or water), is expected to be the same for any individual, whether this person lives in an Owner Occupation or 

Collective Ownership. Andersen (2015) does find indications that the operating costs differ, but that is due to 

the size and value of the apartments, and it is not expected that there should be any differences between any 

of the costs between the two housing type.  

Andersen (2015, p. 19) finds, that the level of costs is in between 0.71%-2.34%, and thus has an average cost of 

1.45%. The level that is used in the User Cost model in this thesis will be related to the size and age of the 

apartments comparing, but since the comparison will be between two otherwise identical apartments besides 

the ownership structure, the choice will have no relative saying in the comparison. Lunde & Andersen (2015, p. 

21) use 2%, a little above the average provided by Andersen (2015). This thesis will use the value found by 

Andersen, 1.45% as the lower rate indicates that the compared apartments are newly constructed.  

Depreciation 

The rate of depreciation is related to the age and the condition of the building that the apartment is located 

within. Assuming that both housing types are newly constructed, there is no reason to expect, that one of the 

housing types would be of better or worse condition, and thus it is expected that they would be deteriorating 

at the same rate – which gives the same depreciation rate for both types. Lunde and Andersen (2015) and Ellen 

Andersen (1992) operates with a depreciation rate of 2%, which will also be used in the modulations in this 

thesis.  

Increase in valuation 

It should come as no surprise, that the prices on the housing market can be very volatile. This has especially 

been the case over the last 10 years, but has also been the case over the last 200 years. However, the long 

term trend has been established by Robert Shiller to be rather unimpressive, and not as large as many might 

expect. Shiller claims that the house prices in real terms have only increased by 48% from 1890 to 2014, a 

period of 124 years, which is equivalent of only 0.3% increase per year in the US housing market (2015, pp. 27-

28). There’s no reason to believe, that this development should be any different in the European market, less 

the Danish market. However, an article by Morten Skak suggests, that a real price increase of 1.5% in the 
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Danish housing market could be expected over the next 10 years, from 2012 to 2022 (Skak, 2012). Whether or 

not Skak is correct in this prognosis is not relevant, as this thesis will put emphasis on the fact, that in the long 

term, real house prices simply cannot be expected to continue to increase, as Shiller argues (2015, pp. 30-32). 

However, as mentioned earlier, due to scarcity of land, the real price increase on homes is expected to increase 

slightly in the very long term. This is consistent with the findings of Shiller, and the rate of house price increases 

in real terms of 0.3% will be used as the starting point in Model I and II. This expected price increase is changed 

in Model III in order to show how the two housing types are affected by larger increases.  

Inflation 

According to Statistics Denmark the inflation in Denmark is 0.5% in 2015 with an average of 3.92% since 1900 

and an average of 1.96 since 1995 (PRIS9, 2016). The OECD forecasts the inflation to be 1.5% in Denmark in 

2017, and generally expects the inflation to be 2% in total (OECD, 2016). In the time after the Global Financial 

Crisis the inflation has been historically low, but it is not certain what level the inflation will be in the future. It 

is not for this thesis to state how or if the inflation rate will change in the near future. This paper incorporates 

the inflation as a part of the real price increase, and the selected value for real price increase thus includes the 

inflation.  

Suggested changes to the model 

The User Cost model varies theoretically in the academic literature, and the model is easily modified if more 

parameters are assessed to be important. As with all models, the more parameters and variables it consists of, 

the more complex it becomes, and the less it is being used. In some cases, it is simply better to use a model, 

that is only an approximation of the reality instead of trying to create an exact replica of the reality, as is the 

case for the well-known CAPM model. This thesis will offer a small and simple contribution to the User Cost 

model presented above, and will provide an improved method of comparing long term User Cost and thus 

enables the model to compare and evaluate the long term equilibrium price of Collective Ownerships.  

The price increase parameter is treated as a cost deduction in the User Cost model, that happens each single 

year for sure, and with a fixed rate. This is a way of keeping the model simple, but it can be improved without 

over complicating the model by a few alterations:  
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First of all, the constant price increase has no effect on Kt+1 in the present model, but is simply subtracted from 

the costs before being summarized and multiplied with Kt. An increase in the market value of the asset would 

lead to an increase in equity all other factors being equal, and so change Kt+1, WACCt+1 and rE,t+1 for the next 

period.  

Secondly, constant increasing house prices should not affect the User Cost additive, but be compounded each 

year, the same way a stock price is. So a constant expected house price increase of, say 1% per year, over the 

course of 10 years does not mean that the apartment is now worth 10% more, but (1 + 0.01)^10 - 1 = 10.46% 

more. 

Thirdly, when almost all other asset valuation methods use both expected returns and volatility measures in 

their calculations, then it must surely be possible to add this to the User Cost model as well. Plenty of data is 

available regarding the price levels of Owner Occupations, and so it is possible to derive both the expected 

return as well as the standard deviation of these returns. Using these values enables simulations of asset 

pricing, the same way it is done with stocks and derivatives. 

Fourthly, staying on the topic of risk and expected cash flows in the future, it is obvious that the time value of 

money should be included, by using the Net Present Value approach to evaluate the investment opportunity. 

Comparing User Cost 30 years from now, and not taking the Present Value of cash flows into account, is 

somewhat similar to simply using the breakeven approach to evaluate an investment. While the breakeven 

method is easy to understand and apply, the NPV method is superior, and is not overly complicated to use.  

The suggested alteration to the User Cost Model is implemented in Model III as a Monte Carlo simulation, 

where the assumptions and parameters are briefly explained before the simulations take place.  

Other User Cost influencers 

A model must not be too complex to understand and use, which is why a number of other parameters have not 

been included in this contribution the User Cost model. However, this does not mean, that they do not have 

any substance, and deserve a worthy mentioning, since they are helpful when concluding on the results from 

the modulations. As the suggestions below could not be backed with sufficient data, they have not been 

included in the modulation, and are only described briefly below. For full description and suggested methods 

to implement in the User Cost model see Appendix 2.  
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Market value of debt 

Like the suggested addition of market value of the asset, the market value of debt will also potentially improve 

the User Cost model significantly, and will make modulations with changing interest rates even more 

interesting, as increasing interests are decreasing the market value of debt all other factors being equal. While 

the interest rate is influencing the market value of debt, there is also reason to expect that changes in the rate 

will also change the market value of the asset, as explained in the chapter regarding the pricing mechanisms. 

By including both the market value of debt and the market value of the asset it will skew the calculations, as 

the expected house price increases is calculated from historical price increases, without taking the interest rate 

into account, and the market value of debt will be calculated almost solely based on these interest rate 

changes. This means, that a simulation where both prices and interest rates are increasing, simply is 

misguiding. The market value of debt, is therefore left out of the modulation, but understanding that it does 

have a large impact on the User Costs in reality is very important to understand.  

There is such a big difference in the way mortgage loans are obtained across the housing types. The Collective 

Homeowners have to agree on refinancing, before action can be taken. In any case, even if everyone in the 

cooperative agrees, it will have to be decided at the general assembly, which is assembled once a year 

traditionally – whereas the Owner Occupier can refinance any time he wants.  

Reserve in the cooperative 

As mentioned under the description of the pricing mechanism of the Collective Ownership, the cooperative can 

hold a reserve away from the equity in order to safeguard the share price to price fluctuations. The reserve is 

strictly a book keeping term, and a high reserve is not necessarily an expression for a cooperative with excess 

cash or cash equivalents, that can be utilized in cases of maintenance or improvements. Such a reserve is an 

ambivalent measure, since it is good for existing co-owners in case of price decreases, but this is so evidently a 

prove of how the Collective Ownerships can be underpriced! And with the reserve, it is not even the 

government, that dictate this. If a cooperative holds a very large reserve, and an apartment is traded, the seller 

would lose his share of the reserve and the buyer will get it for free.  

Rental Housing within the cooperative.  

Collective Ownerships can legally consist of up to 40% Rental Housing apartments, whom contribute to 

amortize on mortgage through their rent, but are not liable for the mortgage. Assuming same costs and 

mortgages for a cooperative with 100% Collective Homeowners and a cooperative with 60% Collective 
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Homeowners and 40% Rental housing dwellers, then each Collective Homeowner in the latter example is liable 

for a larger fraction of the debt. This is important for a potential buyer to investigate before he buys in at a 

cooperative, as it is far riskier.  

Transaction costs 

Lunde and Andersen (2015, p. 5-6) briefly comments upon transaction costs related to buying and selling an 

Owner Occupied apartment, and end up discarding this parameter as it is complicating the calculations of the 

user costs and there is not sufficient empirical foundation available to incorporate it in the model. Lunde (2013) 

provides a loose estimate of 10% in transaction costs of the price of the home. This is a high cost, but should be 

spread out as an annuity over the entire lifespan of the ownership period, so that a longer ownership period 

leads to a lower per-period transaction cost.  

Lunde (2013) is not specifying whether the 10% transaction costs are covering both types of housing or only 

Owner Occupations. One thing is for certain; that transaction costs for Collective Ownerships must be lower 

than the transaction costs for the Owner Occupations since no deed exists for the Collective Ownership, and 

there’s nothing to register. This will save the dweller buying a Collective Ownership the standard fee of DKK 

1,400 plus 0.6% of the price of the apartment (LBK no. 462, §4). In addition to that, if the Collective Ownership 

apartment is sold through the queue system, at the maximum price, there is no reason to include fees for a real 

estate agent when selling the apartment, which will save the seller between 2-6% of the sales price in fees.  

The risk class and time perspective 

Buying a new home requires time and energy invested when researching the housing market. This time has a 

value, as it could otherwise be used to work, and thus to earn money. While it may be futile to estimate the 

value of each hour spend on investigating the housing market, it does make sense to discuss how different the 

two housing types are when it comes to how much time they require to investigate thoroughly.  

While it may be tedious and difficult to estimate the condition of an apartment for most dwellers, it would not 

require more time for a dweller to estimate the condition of a Collective Ownership apartment than an Owner 

Occupied apartment all other being equal. A potential buyer at an Owner Occupation has to take his own 

financial situation into account, but due to the fact that a Collective Homeowner only co-owns the cooperative, 

a potential new co-owner would have to assess the financial status of each and every other co-owner to fully 

comprehend the total risk connected to becoming a co-owner at the cooperative. Obviously this is not possible 

to do, so the potential new co-owner can only scrutinize several annual statements to get a better picture of 
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the economy. This is the only way he can be sure, that the cooperative does not have a huge SWAP-loan or are 

planning to go through massive maintenance task financed with debt – that is not tax deductible.  

The financial statement of the cooperative also shows the size of the reserve, and the dweller needs to 

consider whether a high or low reserve is preferred. A low reserve means that the share price of the 

cooperative will be much more volatile in the case of a rise in interests, but also indicates that this specific 

cooperative has chosen to keep the price as high and close to the market price as possible. While there is a risk 

that the share price could decrease, there’s also the potential that the cooperative is willing to capitalize 

increases in the maximum price. On the other hand, if the reserve is quite large, the share price is below the 

maximum possible price and the dweller thus buys the apartment with a discount. However, this also indicates 

that the cooperative has a tradition of putting aside for the reserve, which yields a higher monthly rent than 

otherwise necessary. In any case, the dweller cannot be certain that a high or low reserve is a result of a long 

term policy in the cooperative that will continue to be in effect. But there is a huge potential upside in the case, 

that the cooperative has a very high reserve and choses to capitalize this a year after the dweller has bought 

the apartment. 

There should be no doubt, that the Collective Ownership is in fact in a higher risk class than the Owner 

Occupations, mainly because the dweller is dependent of the other co-owners in a wide range of aspect and 

decision makings. While it is possible to make formalizations of the knowledge, for sure it would be the case 

that any rate, number or parameter estimated would be incorrect. Since a model can never provide better 

results than the inputs, using quantified versions of the abovementioned User Cost Influencers would only lead 

to skewed and manipulated answers, which is why they are only used as a qualitative support for the results 

found in Part IV, where the paper will continue by testing the User Cost model empirically.  
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Part IV: The User Costs empirically 

At this point, all relevant parameters and variables have been discussed and estimated. The value of Kt has 

been normalized to 1, so that the User Costs found will express the cost per 1 unit of home.  

Part IV contains several modulations, with variable scenarios. Model I will be in a steady state scenario with 

fixed parameters and variables, and will reveal the relationship between debt, equity and the user cost. Still 

remaining in a steady state, the model will advance by introducing variable levels of debt, equity and thus user 

cost and reveal which type of housing that has the lowest user cost for the unrestricted dweller.  

Model II will replicate the scenario where a dweller is buying his first home, and will thus have 5% equity, 15% 

bank loan and 80% mortgage (private or collective). This situation will already have been shown in Model I, but 

Model II introduces changes in the assumptions of the parameters and show how changes in taxation policies 

and the interest rates will affect the user cost of this specific type of dwelling. 

Model III will be set in a time variable scenario running over 30 years, where the situation is matched to a 

dweller buying his first home, and thus have 5% equity, 15% bank loan and 80% mortgage (private or 

collective). This model includes loan amortizations and compounded price increases. 

Model I: Steady state and fixed parameters 

Scenario 1.1: Budget constraints  

Assumptions: 

- No transaction costs 

- No default risk and no distress costs.  

- No inflation. 

- All information is known.  

- All parameters and variables are known and are of fixed value. 

- The Collective Ownership is a newly established cooperative with zero tenants (the cooperative consist 

of 100% collective owners). 

- No repayments on mortgage or loans. 

- The homes compared are of equal standard, size and condition, and are of the same risk class. 

- Budget constraints exists, and the dweller only has 5% equity. 

The parameters and variables are: 
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Table 9: Model 1: Parameters and variables 

Scenario 1:   Owner Occupation Collective Ownership 

Total Value Kt 1 1 

Equity Et 5% 5% 

Bank loan FB,t 15% 15% 

Mortgage FM,t 80% 80% 

Return on alternative investment RU 8.00% 8.00% 

Weighted average cost of capital, after tax WACC 5.4464% 5.4464% 

Return on equity iE,t 66.13% 66.13% 

Effective Interest rate on bank loan iB,t 7.00% 7.00% 

Effective Interest rate on mortgage iM,t 2.7159% 2.7159% 

Tax rate on capital gains TE,t 42.00% 42.00% 

Tax rate on capital losses TF,t 33.60% 33.60% 

Increase in value of property, in real terms Pej,t 0.30% 0.30% 

Administration costs dt 1.45% 1.45% 

Depreciation qt 1.00% 1.00% 

Property taxes et 0.4941% 0.00% 

Land value / total value a 25.00% 25.00% 

Land taxes gTt 3.40% 3.40% 

The User Cost for Owner Occupations is: 

𝑈𝐶𝑂𝑂
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑀,𝑡 ∗ 𝑖𝑀,𝑡(1 − 𝑇𝐹,𝑡) + 𝐹𝐵,𝑡 ∗ 𝑖𝐵,𝑡(1 − 𝑇𝐹,𝑡) 

+𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 + 𝑒𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 

                                                                                (6) 

𝑈𝐶𝑂𝑂
𝑡 = 0.05 ∗ 0.6613(1 − 0.42) + 0.80 ∗ 0.027159(1 − 0.336) + 0.15 ∗ 0.07(1 − 0.336) 

+1(0.0145 + 0.01 + 0.4941 + 0.25 ∗ 0.034 − 0.003) = 0.07552                                      

 

The User Cost for Collective Ownerships is: 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑀,𝑡 ∗ 𝑖𝑀,𝑡 + 𝐹𝐵,𝑡 ∗ 𝑖𝐵,𝑡(1 − 𝑇𝐹,𝑡) 

+𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 

                                                                              (7) 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 = 0.05 ∗ 0.6613(1 − 0.42) + 0.80 ∗ 0.027159 + 0.15 ∗ 0.07(1 − 0.336) 

+1(0.0145 + 0.01 + 0.25 ∗ 0.034 − 0.003) = 0.07788                                      
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Not surprisingly the results show, that the Collective Ownership has a higher User Cost, and thus is the most 

expensive type of housing when both the dweller and the cooperative have a low level of equity. The 

difference in the user costs is simply the difference of the value of the tax shield and the value of the property 

taxes.  

In a world, where it is only possible to acquire a home on the same condition as in Scenario 1, a Collective 

Ownership must have a lower price than the Owner Occupation in order to satisfy the law of one price. Finding 

the equilibrium price for the Collective Ownership is done by goal seeking the level of Kt for the Collective 

Ownership that yields a UCCOOP = UCOO, or by simply finding the price-to-price ratio (UCOO/UCCOOP). When Kt
COOP 

= 0.9697 then UCCOOP = UCOO.  

Under these assumption, a Collective Ownership apartment in the Copenhagen region should have a technical 

price of DKK 1,939,400 if an identical Owner Occupation apartment costs DKK 2,000,000.  

In Part II, where the technical price was explained, the price per square meter of a Collective Ownership was 

estimated to be 85.5% of the price per square meter of an Owner Occupation, which is equivalent of DKK 

1,710,000, if an identical Owner Occupations cost DKK 2,000,000. This estimate is not consistent with the 

results just found, and indicates that the prices of Collective Ownerships should be higher. Both estimates do 

indicate, that it is more expensive to live in a Collective Ownership, and that the prices therefore should be 

lower than the prices of the Owner Occupation.  

Scenario 1.1 is very restricted, and only reveals little. Scenario 1.2 will lose the restriction of fixed capital 

structure, and show all the possible scenarios that different capital structure provides, but still keep all other 

parameters fixed.  

Scenario 1.2: No budget constraints 

By lifting the assumption that the dweller has budget constraints (equity is now 100%), it is now possible to 

finance the home as the dweller sees fit. Further it is assumed, that the dweller is able to locate cooperatives 

with debt levels ranging from 0% to 80%, which is necessary for the dweller if he wishes to finance the home 

with 100% equity.  

The User Costs are calculated with the same parameters as scenario 1.1, and use the same formulas (see 

Appendix 3 for calculation on one scenario). The remaining calculations are done using the data table function 

in Excel. In this case the possible range of User Cost is:  
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Table 10: Range of user costs for Owner Occupations 

Owner Occupation Mortgage 
B

an
k 

lo
an

 

  0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 0.0813 0.0805 0.0797 0.0789 0.0781 0.0773 0.0765 0.0757 0.0749 

10% 0.0817 0.0809 0.0801 0.0793 0.0785 0.0777 0.0769 0.0761 0.0753 

15% 0.0819 0.0811 0.0803 0.0795 0.0787 0.0779 0.0771 0.0763 0.0755 

25% 0.0823 0.0815 0.0807 0.0799 0.0791 0.0783 0.0775 0.0767  

35% 0.0827 0.0819 0.0811 0.0803 0.0795 0.0787 0.0779   

45% 0.0831 0.0823 0.0815 0.0807 0.0799 0.0791    

55% 0.0835 0.0827 0.0819 0.0811 0.0803     

65% 0.0839 0.0831 0.0823 0.0815      

75% 0.0843 0.0835 0.0827       

85% 0.0847 0.0839        

95% 0.0851         
Source: Own Compilation. For calculations see Appendix 3.  

This might seem puzzling, since the dweller will have the lowest possible user cost by obtaining 80% mortgage, 

and only spend 20% equity, and this will yield a user cost of 0.0749. This relation is similar to the findings of 

Lunde and Andersen (2015, p. 23). It is due to the required rate of return on equity, and it is thus more 

desirable to invest the remaining 20% at an alternative investment. This is among other due to the taxation of 

capital income, and the tax deduction on capital loses, but most of all due to the very low mortgage rates at 

this moment. As we will see, when the assumption of the fixed interest rate is lifted, this will have a large 

impact on the user costs and the preferences of the dweller.  

The highest user cost is found, when the bank loan is 95% of the value, and although it is possible for a dweller 

to finance a home with such a high degree of bank loan, it is mostly not necessary since the mortgage would 

cover most of the debt. In some cases, however, it would be necessary, if the banks evaluate that the dweller is 

not credit worthy, and requires that the more expensive bank loan is obtained. In practice this means, that 

dwellers with a relatively bad economy will have a higher user cost of living all other factors being equal, and 

will have a user cost of 0.0851.  
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The user costs of Collective Ownerships yield a different result:  

Table 11: Range of user costs for Collective Ownerships 

Collective Ownership Mortgage 

B
an

k 
lo

an
 

  0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 0.0764 0.0765 0.0766 0.0767 0.0768 0.0770 0.0771 0.0772 0.0773 

10% 0.0768 0.0769 0.0770 0.0771 0.0772 0.0773 0.0775 0.0776 0.0777 

15% 0.0770 0.0771 0.0772 0.0773 0.0774 0.0775 0.0777 0.0778 0.0779 

25% 0.0774 0.0775 0.0776 0.0777 0.0778 0.0779 0.0780 0.0782  

35% 0.0778 0.0779 0.0780 0.0781 0.0782 0.0783 0.0784   

45% 0.0782 0.0783 0.0784 0.0785 0.0786 0.0787    

55% 0.0786 0.0787 0.0788 0.0789 0.0790     

65% 0.0790 0.0791 0.0792 0.0793      

75% 0.0793 0.0795 0.0796       

85% 0.0797 0.0799        

95% 0.0801         
Source: Own Compilation. For calculations see Appendix 3.  

Due to the lack of tax deduction on mortgage loans, the lowest and therefore the most desirable user cost is 

when the cooperative has 0% mortgage, and the dweller has 100% equity. In this case, the value of the 

property taxes surpasses the value of the required rate of return on an alternative investment and the user 

cost is 0.0764. This user cost is still higher than the lowest possible for Owner Occupations, and in a world with 

no capital restrictions, the dwellers would prefer the Owner Occupation with 80% mortgage and 20% equity.  

If capital restrictions exist, or if the dweller only has access to bank loans and no mortgage, then the Collective 

Ownership would yield the lowest possible user cost. The case when 95% bank loan is required, yields a user 

cost of 0.0801 for the Collective Ownership, and 0.0851 for the Owner Occupation, where the only difference is 

the property taxes.  

The key take-away from Table 11 is that if the dweller has budget restrictions, he would benefit from a 

cooperative with a high level mortgage, and if he is not restricted he would benefit from a cooperative with a 

low level of mortgage. The equilibrium prices are: 
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Table 12: Equilibrium price, variable Kt 

Equilibrium price Mortgage 
B

an
k 

lo
an

 

  0% 10% 20% 30% 40% 50% 60% 70% 80% 

0% 1.0647 1.0527 1.0407 1.0287 1.0168 1.0049 0.9931 0.9813 0.9695 

10% 1.0643 1.0524 1.0405 1.0286 1.0167 1.0049 0.9931 0.9813 0.9696 

15% 1.0642 1.0522 1.0404 1.0285 1.0167 1.0049 0.9931 0.9814 0.9697 

25% 1.0639 1.0520 1.0402 1.0284 1.0166 1.0049 0.9932 0.9815   

35% 1.0635 1.0517 1.0399 1.0282 1.0165 1.0048 0.9932     

45% 1.0632 1.0515 1.0397 1.0281 1.0164 1.0048       

55% 1.0629 1.0512 1.0395 1.0279 1.0163         

65% 1.0626 1.0510 1.0394 1.0278           

75% 1.0623 1.0507 1.0392    Average user cost Owner Occ. 0.0801 

85% 1.0620 1.0504     Average user cost Collective 0.0780 

95% 1.0617      Average equilibrium price 1.0277 
Source: Own Compilation and calculation. 

Table 12 shows the relation between the user costs for the two types of housing. As expected, the equilibrium 

price decreases as mortgage loans replace bank loans. The equilibrium price indicates the price of a Collective 

Ownership relative to the price of an Owner Occupation, where the dweller is indifferent between the two 

types of home. In most cases the equilibrium price is > 1, indicating that the Collective Ownership should cost 

more than the Owner Occupation.  

However, comparing each debt-level-scenario to each other comes with some caveats. For the Owner 

Occupation, it would be extremely rare (and irrational) to finance a home with 95% bank loan. This is almost 

unthinkable, and it must be expected that if 95% debt is required, then it would consist of 80% mortgage plus 

15% bank loan. This case yields a user cost of 0.0755. This should be compared to the situation where a dweller 

at a cooperative must obtain 95% in bank loan (because the cooperative has 0% mortgage and 100% collective 

equity). In this case, the dweller has no other options than the bank loan. This situation yields a user cost of 

0.0801, resulting in an equilibrium price of 0.9425. It is important to have this in mind, so the reader will not 

automatically assume that the equilibrium price of 1.0617 in Table 12 is representing the scenario just 

described. 

Conclusions 

The analysis by Model 1 has shown, that the housing market is not in equilibrium, since UCOO ≠ UCCOOP in any of 

the scenarios. Scenario 1.1 showed that for a dweller with restricted budget, the Owner Occupation was the 
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cheapest home, and that the equilibrium price is 0.9697. This indicates, that the Collective Ownerships should 

be traded at a price close to those of Owner Occupations. As it was found earlier, this is not the case, and 

based on the assumptions of the model it can be concluded, that the Collective Ownerships are traded at an 

underprice.  

Scenario 1.2, where the budget restrictions were lifted, the same conclusion was made, that the Owner 

Occupation still had the lowest possible User Cost. Scenario 1.2 further revealed, that dwellers can lower the 

UCCOOP by spending equity, which makes the Collective Ownership best suited for dwellers with savings all 

other factors being equal. This conclusion is not consistent with the general attitude that Collective Ownerships 

exists so dwellers with lower income can afford their own home, since the dwellers with low equity are worse 

of compared to dwellers with high equity with the current taxation policies and interest rates. Today’s low 

mortgage interest diminishes the loss of tax deductibility on mortgages for the Collective Homeowners, but the 

loss is still higher than the savings from being exempted from property taxes, which are also very low. The 

exact tradeoff is investigated in the next model.  

Model II: Steady state and variable parameters 

Scenario 2.1: Budget constraints and variable taxation on land and property 

Scenario 2.1 introduce changes in the previously fixed parameter values, in order to test the robustness of the 

findings in Scenario 1.1 and 1.2. The same assumptions hold as for Scenario 1.1, so the user cost of the two 

types of dwellings will be tested where equity is 5%, bank loan is 15% and mortgage is 80% (both privately and 

collectively).  

The taxation of homes is often a topic in the Media, and recent political debates regarding the property and 

land taxes has fueled the discussion. Both taxes are expected to be increased in the near future, and it is even a 

topic that the two types of taxes should be combined into one. Whether or not this means that the Collective 

Ownership will thus pay full taxes (since they no longer would be exempted for the property taxes) is not the 

scope. Scenario 2.1 will investigate how the user costs are affected if the increase is solely on the property 

taxes, and if the increase is through a summation of the two taxes: 
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Table 13: Changes in property taxes 

Changes in property tax level 

Change -0.200% 0.000% 0.200% 0.400% 0.600% 0.800% 

Property tax level 0.300% 0.494% 0.700% 0.900% 1.100% 1.300% 

UC Owner Occupation 0.0736 0.0755 0.0776 0.0796 0.0816 0.0836 

UC Collective Ownership 0.0779 0.0779 0.0779 0.0779 0.0779 0.0779 

Equilibrium price 0.9448 0.9697 0.9961 1.0218 1.0475 1.0732 
Source: Own compilation. For calculations see Appendix 4. 

Visualized below in a chart:  

Figure 6: Changes in user cost caused by changes in property taxes 

 
Source: Own compilation. See Appendix 4. 

Changes in property taxes results in a linear change in the equilibrium price, which is shown on the right axis. 

The user cost for Collective Ownerships is constant, since it is exempted from property taxes, and the user cost 

for Owner Occupations is increasing by the step-size. When property taxes are increased by 0.2359% points 

from 0.4941% to 0.73% UCOO = UCCOOP, and the equilibrium price is 1. This required change in property taxes for 

the two user costs to be the same is negligible, and could easily have been eradicated by using the same 

assumptions as Lunde and Andersen (2015). But the property tax in itself is not insignificant, as increases in the 

tax rate will result in dramatic changes for UCOO, as a one percentage point increase would also increase the 

UCOO by one percentage point.  

If the government choses to combine the property and land taxes, and still increase the tax level as before, but 

do not exempt Collective Ownerships from this point on, then the user cost would be:  
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Table 14: Combining and changing the taxes 

Combining and changing the taxes 

Change -0.200% 0.000% 0.200% 0.400% 0.600% 0.800% 

Combined tax level 1.144% 1.344% 1.544% 1.744% 1.944% 2.144% 

UC Owner Occupation 0.0735 0.0755 0.0775 0.0795 0.0815 0.0835 

UC Collective Ownership 0.0808 0.0828 0.0848 0.0868 0.0888 0.0908 

Equilibrium price 0.9097 0.9118 0.9139 0.9159 0.9178 0.9196 

 
Source: Own compilation. See Appendix 5. 

If Collective Ownership is not exempted from this new combined tax, it would have severe consequences for 

UCCOOP and the equilibrium price can never exceed 1, but will only approach as the tax level approaches infinity. 

Such a change in taxation will leave the Collective Owners relatively worse off than the Owner Occupiers, and 

the government should consider this carefully when the imminent changes in taxation is settled. 

Scenario 2.2: Budget constraints and variable taxation: capital gains/loses 

The next scenario will investigate the changes in user costs due to changes in the taxation of capital gains and 

losses. The assumptions of the 42% taxation of capital gains and 33.6% tax deductibility on capital losses is now 

eased. First, changes in taxation of capital gains is tested:  

Table 15: Changing taxes on capital gains 

Changing taxes on capital gains 

Change -10.00% -5.00% 0.00% 5.00% 10.00% 15.00% 

Tax on capital gains 32.00% 37.00% 42.00% 47.00% 52.00% 57.00% 

UC Owner Occupation 0.07882 0.07717 0.07552 0.07386 0.07221 0.07056 

UC Collective Ownership 0.08118 0.07953 0.07788 0.07622 0.07457 0.07292 

Equilibrium price 0.97094 0.97033 0.96970 0.96905 0.96836 0.96764 
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Source: Own compilation. See Appendix 6. 

As expected the user cost is decreasing for both types of housing, and by the same rate. The interesting part is 

that the relation between the two user costs is decreasing as the tax increased and vice versa. This relation 

shows, that a harder taxation on capital gains suits the Owner Occupiers best, by relative measures, as the 

equilibrium price for the Collective Ownerships is decreasing. Increasing taxes on capital gains has only little 

impact on the user costs in this scenario, since equity only makes up 5% of the price of the apartment. The 

effect of changes in this taxation policy will have a larger effect on the user costs for dwellers with higher 

equity. All other factors being equal, an increase in taxation creates incentives to repay debt. 

The government also have the option to decrease the tax deductibility instead of increasing the taxes on capital 

gains. The government has already set a target tax level for 2019 at 25.6%, which would lead to the following 

changes in the user costs: 

Table 16: Changes in taxes on capital losses 

Changing taxes on capital losses 

Change 5.33% 2.67% 0.00% -2.67% -5.33% -8.00% 

Tax on capital losses 38.93% 36.27% 33.60% 30.93% 28.27% 25.60% 

UC Owner Occupation 0.07380 0.07466 0.07552 0.07638 0.07724 0.07810 

UC Collective Ownership 0.07732 0.07760 0.07788 0.07816 0.07844 0.07872 

Equilibrium price 0.95450 0.96213 0.96970 0.97723 0.98469 0.99211 
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Own compilation. See Appendix 7. 

This method of increasing the tax inflow to the government yields the opposite result for the user costs for 

both housing types as it becomes more expensive to own a home. Especially when mortgage loans are as high 

as 80%. The user costs for Collective Ownership is decreasing at a lower rate than Owner Occupations since 

they do not benefit from the tax deductibility in the first place, and therefore only have lower tax deductibility 

on the bank loan. The equilibrium price is increasing as deductibility decreases, and makes the Collective 

Ownership increasingly more desirable given the assumptions of the model.  

If the government choses to impose both regulations at the same time and either increase taxes on capital 

gains and tax deductibility or vice versa the user costs for the homeowners will change in the following way: 

Table 17: Changing taxes on capital gains and losses 

Changing taxes on capital gains/losses 

Change 10.00% 5.00% 0.00% -5.00% -10.00% -15.00% 

Tax on capital gains 52.00% 47.00% 42.00% 37.00% 32.00% 27.00% 

Change 5.33% 2.67% 0.00% -2.67% -5.33% -8.00% 

Tax on capital losses 38.93% 36.27% 33.60% 30.93% 28.27% 25.60% 

UC Owner Occupation 0.07049 0.07301 0.07552 0.07803 0.08054 0.08306 

UC Collective Ownership 0.07401 0.07594 0.07788 0.07981 0.08174 0.08368 

Equilibrium price 0.95246 0.96130 0.96970 0.97770 0.98531 0.99258 
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Source: Own compilation. See Appendix 8. 

The combined changes in the tax policy reveals that in the situation where taxes increase (i.e. deductibility 

increases), both homeowners are worse off. In the state where the dweller only initially starts with 5% equity 

he is heavily relying on the tax deductibility, and the after tax interest rate is increasing in this scenario. 

Although such a policy is more expensive for all home-owning dwellers, it closes the gap between Collective 

Ownerships and Owner Occupations as the equilibrium price approaches 1.  

The tax rates effectively affect the cost of debt, and this is a way for the government to create or remove 

incentives to obtain more or less debt. In times where the government is encouraging consumption from the 

population, the planned decrease in tax deductibility will surely not help achieving so, since the debt is more 

expensive, all other factors being equal.  

The major influencer for the user costs is not only the size of the debt or government interventions, but the 

interest rate on debt itself, and this would be examined in the following scenario. 

Scenario 2.3: Budget constraints and variable interest rates 

The interest rates on mortgages are primarily dominated by the market and to a lesser degree the margin fees 

charged by the mortgage banks and credit institutes. Scenario 2.3 will introduce changes in the interest rates, 

by still assuming that the bonds are traded at par value, and at the initial state has the same effective interest 

rate as used until now. It is assumed, that the interest rate on bank loans will increase or decrease by the same 
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value, so that a one percentage point increase in mortgage rates will be followed by a one percentage point 

increase in the bank loan interest rate. The effects are:  

Table 18: Changes in interest rates 

Changes in interest rates 

Change -2.00% -1.00% 0.00% 1.000% 2.00% 3.000% 

Effective Interest rate on bank loan 0.72% 1.72% 2.72% 3.72% 4.72% 5.72% 

Effective Interest rate on mortgage 5.00% 6.00% 7.00% 8.00% 9.00% 10.00% 

UC Owner Occupation 0.06290 0.06921 0.07552 0.08183 0.08813 0.09444 

UC Collective Ownership 0.05989 0.06888 0.07788 0.08687 0.09587 0.10487 

Equilibrium price 1.05037 1.00477 0.96970 0.94190 0.91931 0.90060 

 
Source: Own compilation. See Appendix 9. 

The changes in interest rates show that these changes have had the most dominant effect on the user costs 

and the equilibrium price so far. Scenario 1.1 initially found that the equilibrium price is 0.9697 with all 

parameters as they are today, and that the Collective Ownerships therefore must be traded at under market 

value prices. By including the findings from the table above, it is evident, that the equilibrium price is very 

sensitive to changes in the interest rates, and that a three percentage point increase will lead to an equilibrium 

price of 0.0901, which is much closer to the actual value, 0.8970, Collective Ownerships are traded at, which 

was determined earlier.  

It can be discussed which equilibrium price, is the most desirable. Acknowledging that the 0.8970 equilibrium 

price level may not be correct, it is simply used to make a point: that the correct equilibrium price should be 

the price that the Collective Ownerships are currently traded at. If the government imposes changes that result 
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in an equilibrium price of 1, then the government regulated maximum price is restricting the price, and the 

Collective Ownerships would continue to be traded at this maximum price, regardless of what the user cost 

model implies is the rational price.  

Combining scenario 2.2 and 2.3 is a brilliant example of how the government is currently skewing the housing 

market, by gradually lowering the level of tax deductibility to 25.6%. If this tax rate is imposed at the same time 

as a three percentage point increase in the interest rate, the equilibrium price will be 0.9379 (Appendix 10), 

suggesting that the Collective Ownerships should be traded at a higher price than today. Again, this is 

conflicting with the maximum prices.  

Conclusions 

Scenario 2.1 shows that an increase in property taxes only affects the Owner Occupations, and yields a 

drastically increasing equilibrium price. This knowledge is useful, and should be taken into consideration if the 

government will increase this taxation, as it is skewing the housing market even more and increases the 

equilibrium price to far above 1. The higher the equilibrium price moves from the actual relative price, the 

more skewed the market is for the two types of housing, as the restriction on the pricing mechanism of 

Collective Ownerships is keeping the Collective homeowners from trading the home at the true market price.  

If both property taxes and land taxes are combined, and Collective Ownerships no longer are exempted from 

this tax, the equilibrium price will decrease drastically, and this is a way for the government to counter the 

abovementioned increase in equilibrium price. However, imposing higher taxes leaves the homeowners worse 

off in absolute measures.  

Today’s low level of interest rates diminishes the tax shield advantage for the Owner Occupiers, yielding an 

equilibrium price close to 1. If the interest rates were to increase in the future, the Owner Occupiers will 

benefit from the tax shield and leave them better off. The changes in equilibrium price can be countered by the 

government, by decreasing the tax rate on capital losses, but it comes with the caveat, that decreasing the tax 

rate increases the equilibrium price, moving it away from the actual price the Collective Ownerships are traded 

at under the regulations.  

If the equilibrium price ends at 1, a dweller would be indifferent between Owner Occupation and Collective 

Ownerships, if they were traded at the same price. However, this is not the case. The implications from this 

would be that the demand for Collective Ownerships would increase, as the dwellers can obtain the same 
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utility cheaper by buying Collective Ownerships. This situation is the foundation for paying money under the 

table, as the dwellers are willing to pay up to 1 for the home. In theory, if the Collective Ownership is truly 

traded at 0.8970, the dweller should be willing to pay 
(1−0.897)

0.897
∗ 100 = 11.48% of the maximum price under 

the table. 

Until now, the analysis has been carried out from the perspective, that the dweller has budget constraints, 

symbolizing he is buying his first home. The next model will build upon this by adding a time perspective and 

thus mortgage repayments as time goes by.  

Model III: Time perspective and loan repayments 

By including the time perspective, the model will introduce mortgage amortizations, and in addition reveal how 

the user costs react over time for both types of housing. Until now, the modulations have made way for 

analysis on a single specific period, and introducing the time perspective will enhance and nuance the 

conclusions.  

In the first scenario of Model III, the same parameters and variables are used as in Model I. As time goes on, 

and the loans are paid off, the user cost will change in the same pattern as shown in Table 10 and 11, when the 

capital structure is changing. Each type of housing will yield 31 different user costs (including time = 0) and the 

question is, which user cost should be used in a comparison. As the modulations showed in the early phases, it 

is not necessarily best for an Owner Occupant to repay his mortgage, under the stated assumption. However, 

this conclusion is based on the rather strict assumptions made so far, and from this point onwards, it is 

assumed that each dweller will have to repay both mortgage and loans no matter the consequences for the 

user costs. This implies, that interest-only mortgages are not an option. For the mortgage input, a fixed rate 30-

year annuity mortgage with interest payments and amortizations will be used.  

Model III will introduce a new perspective on how the user cost model should be used, and add the time value 

of cash flows to the analysis. It is further assumed, that UCOO and UCCOOP is representing the value that the 

apartment can be sub-let at to dwellers who want to rent, and so the user cost represents a potential cash flow 

to the homeowner. If it is not sub-let, then the user cost represents a cash outflow. By assuming this, each user 

cost from each period is seen as a potential income or expense, and is discounted by the after tax WACC for 

each period, which makes it possible to make a Net Present Value evaluation of the user cost over time. This 

method is not seen in the literature, and by introducing this, the modulation will now expand the knowledge 
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and usability of the user cost theory. For comparison the average user cost of both types of housing will also be 

made, but comes with the caveat that it is ignoring the time value of the cash flows.  

It is still assumed, that there are no transaction costs, no default risk, no inflation, all information is known and 

the parameters are thus fixed, the homes are identical expect the type of housing, the dweller initially has 5% 

equity and must finance the rest with debt, and both homes are of the same price, which is 1 per unit of 

housing. 

Scenario 3.1: Mortgage repayments and fixed parameters 

The first scenario will show the user costs for the two types of housing over a period of 30 years. Mortgage is 

repaid after 30 years, and bank loan after 15 years. The development in user cost is: 

Figure 7: User cost with mortgage repayments 

 
Source: Own compilation. See Appendix 11. 

These findings are consistent with the results found in Scenario 2.1, where the unrestricted dweller could freely 

choose the capital structure. However, in Scenario 3.1 all dwellers must start with the combination of 5% 

equity, 15% bank loan and 80%, and thus it is a question whether the dweller prefers higher user cost in the 

beginning and lower user costs later on (by choosing Collective Ownerships) or vice versa. The different rates 

(rE, rD and WACC), which greatly influence the user costs, can be calculated based on the underlying data of the 

figure above. The development of the rates is illustrated below (see Appendix 11.1 and 11.2 for calculations):  
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Figure 8: WACC, rU, rE and rD 

 
Source: Own compilation. See Appendix 11.  

The development of the rates used in the calculations of the user costs is consistent with the Modigliani-Miller 

proposition II, where the WACC is decreasing as the D/E ratio increases, because of the tax shield. Here rD is 

calculated as the weighted interest rate, and it is increasing as more debt is obtained. Calculations of the other 

parameters have been described before, and have been calculated with the same method as before.  

Since it is no longer a matter of comparing the user cost in period 0, the calculations of the user cost over time 

yields a different user cost for each year, including year 0. For comparison over the 31 periods, two methods 

will be used: a simple average of the user costs over the period, and a net present value approach, which is 

discounted by the after tax WACC. The findings are: 

Table 19: Average and discounted user costs 

Average - User costs Present value - User cost 

UC OO UC COOP Equilibrium UC OO UC COOP Equilibrium 

0.0779 0.0771 1.0108 0.0542 0.0603 0.9246 
Source: Own compilation. See Appendix 11. 

The difference in average user cost is remarkably close to being zero, and indicates that the two types of 

housing should cost almost the same. The simple average of the user costs leads to an equilibrium price of 

1.0108. 

The discounted user costs show the opposite result, and yields an equilibrium price of 0.9246. This equilibrium 

cannot longer be found as 
𝑈𝐶𝑂𝑂

𝑈𝐶𝐶𝑂𝑂𝑃 = 𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 𝑝𝑟𝑖𝑐𝑒, but has to be specified by goal seeking in excel. The 
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result should be interpreted as, if a Collective Ownership costs 0.9246 of an otherwise identical Owner 

Occupation, then the discounted user costs are the same, and the dweller is thus indifferent between the two 

options. The discounting of the user costs over time is not used by Lunde and Andersen (2015) and this paper 

argues that adding this to the model helps describing the User Costs in more detail. See Appendix 10.3 for a 

visualized representation of the relation between the two discounted user costs over the 30-year period.  

As expected, the discounted user costs are lower than their simple average equivalents, and is smoothing out 

the more extreme trajectories of the standard user costs (i.e. Collective ownerships starting high and ending 

low, and vice versa for the Owner Occupations).  

It may be so, that the chosen discount factor is inaccurate and should have other values at time t, but even so, 

by discounting by any factor, the user costs in the very first years of the ownership is weighted higher 

relatively, which resembles a shorter term perspective for the dwellers and at the same time determines the 

total present value of the investment. This addition to the user cost theory is somewhat an expression of a 

utility function, where costs in the near future has a higher effect on the utility than expenses many years from 

now.  

Scenario 3.2: Variable increase in house prices and inconvertible bonds 

Adding the time perspective to the user cost model opens up for a wide variety of alterations to the model. 

Traditionally in the user cost model, the increase in real house prices is considered a constant, which is simply 

subtracted in the user cost model and does not have any implications on the required return on equity. All 

other things being equal, if the value of the asset increases and debt is inconvertible, then the total price Kt and 

thus the equity must increase. The WACC will change as well due to a new capital structure, whereas the user 

cost model only takes in the coupon rates in the formula. When bonds are inconvertible, this makes sense, as 

the dweller has no options of refinancing, and is committed to paying the coupons and repayments on his 

mortgage. But the capital structure must change due to price increases or decreases. 

The increase in house prices are assumed identical for the two types of housing. Whether this is true in reality 

remains a question, due to the lack of historical data on Collective Ownerships. But it is doubtful. It can be 

discussed, which rate should be used as the mean expected house price increase and so far, the long term rate 

of 0.3% suggested by Robert Shiller has been used. The house price increase for Owner Occupations in 

Denmark since 2006, measured by monthly increase in real home prices, for Owner Occupations has been 

0.147% (DST, EJEN14, 2016) with a standard deviation of 1.786% which on a yearly basis are 1.768% and 
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6.187% respectively (See Appendix 12.1). Admittedly, the data sample is not very long compared to the 

impressive data Robert Shiller presents, but at least it is representing the Danish Housing Market specifically. 

Both samples are representing Owner Occupations, and are thus not completely compliable to the stage set in 

this paper. Both rates will be used when simulating the price movements. Assuming the found volatility to be 

the true long term volatility enables both house price increase rates to be tested, to see the different results 

the assumptions lead to.  

The expected house price increase is calculated as a Monte Carlo simulation, where the price movement is a 

standard distributed random walk, with an annual mean of 0.3% and 1.768% respectively with the same 

volatility in both cases of 6.187%. The historical data ranges from 2006M01 to 2016M06 and the expected 

increase is calculated from 2016M07 and 30 years onwards in each scenario. The yearly expected return is 

added to the value of the Asset (Apartment), which is equal to Kt. Now, Kt is variable, which will alter the user 

costs directly and also the discounted user cost indirectly through a changed WACC.  

By assuming that debt is inconvertible, the dweller has no option of changing the value of the principal of the 

loan, and is thus at risk of defaulting if the value of the Asset falls below the value of the principal. Using this 

combined with the multiple Monte Carlo simulation, a default risk can be derived, as the percentage of 

defaults in the simulated sample. For simplicity it is assumed, that the bank is forcing the dweller to default if 

Asset / Debt < 0.90 at time t. This means, that the bank will not call their debt, the moment the dweller can no 

longer back his loan, but will do so if his assets are below 90% of the value of the (amortized) debt at time t.  

Running the model 

Running the Monte Carlo simulation with 49,544 iterations for either of the 0.3% and 1.786% annual price 

increase scenarios show that the required return on an alternative investment and therefor the WACC 

(denoted as WACC:2) changes, and can no longer be presented like the theoretical example from the books (as 

we saw in scenario 3.1). This is because the D/E-ratio is changing each year and no longer only with the 

mortgage repayment, but also with the market value of the asset. The trajectory of one of the iterations is 

shown below (with P,ej = 0.3%):  
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Figure 8: WACC, WACC:2, rU, rE and rD 

 
Source: Own compilation. See Appendix 12.3. 

The trajectory shown above is only an example of one out of 49.544 iterations, and showing them all will result 

in a smoothing of the new rE and WACC, but the figure above illustrates perfectly how the parameters 

potentially can act.  

Similar to the figure above, each iteration of the expected price increase will yield a different movement, and 

thus a different user cost. Below is an example of one iteration with expected price increase in both the 0.3% 

and 1.768% scenario: 

Figure 9: Example of one iteration of house price increases 

 
Source: Own compilation. See Appendix 12.1 and 12.2. 
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Each different trajectory will have its own unique impact on each iteration of the user costs, and since it is too 

tedious to read through them all, a summary is shown below. See Appendix 12.1 and 12.2 about the 

calculations of each single iteration of the price increase and Appendix 12.3 and 12.4 to understand how the 

parameters are calculated.  

The user costs and discounted user cost are calculated as in scenario 3.1, but with the new and constant 

changing parameter values.  

Table 20: Average and discounted user cost, with variable price increase 

User costs Present value - User cost 

Assumed 
increase 

UC OO UC COOP Equilibrium UC OO UC COOP Defaults 

0.01768 0.08242 0.07927 1.03969 -0.02253 -0.03894 0.00268 

0.00300 0.08041 0.07868 1.02140 0.04406 0.03871 0.00760 
Source: Own compilation. See Appendix 12.  

Both scenarios suggest that the Collective Ownerships on average are the cheapest to live in. The same 

conclusion is drawn from the discounted user costs. The equilibrium price is now calculated as the average of 

the sums of all equilibrium prices found, and is not simply found by using the average of user costs shown in 

table 20. The equilibrium price for the discounted user costs cannot be calculated by goal seeking for the Kt
COOP 

as this would require to do so manually 49,544 times, but it is safe to say, that the equilibrium price is over 1, 

since the UCCOOP < UCOO in both scenarios.  

Interestingly the discounted values reveal a negative user cost when expected house price increases are high 

(1.768% annually in this case), implying that the cost of owning a home is actually an income. It may come as 

no surprise, that homeowners sometimes get lucky, and are awarded with real house price increases in the 

short term, and maybe even so in the long term. This seems theoretically contradicting the Law of one price, as 

the price of living should be the same across all housing types. Imagine a dweller living at a Rental Housing 

actually receiving money each month instead of paying rent. This seems absurd, and hardly no one would 

accept such a statement to be true regarding Rental Housing, but that is seemingly not the case when it comes 

to Owner Occupations and to some extend Collective Ownerships. Whether or not homeowners are truly paid 

to live, is not for this paper to conclude, but the modulation shows, that under the given assumptions and 

today’s level of interest rates and taxation, that there is a foundation for this.  

The default rate is calculated as the number of iterations, where the Asset / Debt ratio at some point has 

dropped below 0.9. This iteration is then given a dummy variable of 1, and the sum is divided with the number 
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of iterations. The default rate decreases from 0.760% to 0.268% as the expected house price increase from 

0.3% to 1.768%, which is consistent with the expectations. In 2015 there were a total of 3.544 defaults, which 

makes up 0.1339% of the total housing stock in Denmark (DST TVANG1, 2016 & DST, BOL101, 2016), so both 

results in the modulation leads to a slightly higher default rate than observed.  

Testing the results 

To test the results from the Monte Carlo simulation, the returns in both scenarios are measured, to see if the 

price increase variable does have the expected effect on the user costs. The figures below show that both the 

returns in the 0.3% and 1.768% scenario are normally distributed with mean and standard deviation close to 

the models’ inputs: 

Figure 10: Distribution of returns 

 
Source: Own compilation. See Appendix 12.5 for “return 0.3%” and Appendix 12.6 for “return 1.768%”.  

Even though the distribution seems somewhat volatile, it is clear that the returns are normally distributed. The 

visible volatility is due to the small step-size used in the bin (Appendix 12.5 & Appendix 12.6). The lines could 

easily be smoothed by increasing the step-size or by increasing the number of iterations. Figure 10 illustrates a 

higher mean, but somewhat same volatility for the 1.768% scenario compared to the 0.3% scenario, as it was 

intended. The numbers from this analysis are shown in the table below: 
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Table 21: Distribution of returns. 

  0.3% Scenario 1.768% Scenario 

Max total return  141.72% 166.36% 

Min total return  -135.38% -80.54% 

Mean total return 3.57% 46.80% 

Mean annual return 0.1191% 1.5601% 

Std. Dev, annually 6.19% 6.05% 

Prob. Return [-0.3%:0.3%] 37.22% 36.85% 

Prob. Return < 0  49.23% 39.83% 

Prob. Return > 0 50.77% 60.17% 
Source: Own compilation. See Appendix 12.5 for “0.3% Scenario” and Appendix 12.6 for “1.768% Scenario”.  

In the 0.3% price increase scenario, the returns are normally distributed with an annual mean of 0.1191% and a 

standard deviation of 6.1868%. The maximum outlier is 141.72% in expected return and the minimum outlier is 

-135.38% (Appendix 12.5). A dweller cannot rest assure, that his house will increase in price over time, as there 

is a 49.23% probability that his home will decrease. The dweller can expect with 37.21% probability that the 

price of his home will neither increase or decrease more than 0.3% in a given year.   

In the 1.768% scenario the maximum outlier is similar to the previous scenario at 166.36%. The minimum 

outlier is a lot higher at -80.54%. The mean annual expected return and standard deviation at 1.56% and 6.05% 

respectively, are close to the input values put into the model. In this scenario, a dweller can be a bit more 

confident that the house price will increase, with 60.17% probability.  

Obviously the assumptions underlying the model need a bit of critique, and the expected house price increase 

is after all calculated from the past 10 years, where the housing market went through drastic volatility and 

house price de-/increases over a short period of time. Assuming the same characteristics in this model, and 30 

years onward, leads to extreme scenarios like this. However, it is not for this paper to investigate or even try to 

guess the actual house price increases in the future, but simply to state, what will happen if the prices increase 

with this specific factor and volatility.  

Using the same rate for real house price increases comes with some caveats. First of all, since it has been 

assumed that the price Kt is the same for both types of housing, the price movements have the exact same 

impact on the two types of dwellings. Secondly, the price parameter has such a large impact on the user costs, 

that the influence of the relatively small parameters of property taxes and tax deduction mitigates. If data 

regarding the price movements were available, the modulation could be improved, by adding two different 
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rates for expected price increases. Alternatively, if knowledge of the size of impact from maximum price 

regulations were known, the modulation could be done the same way as in this paper, but where the price 

increases for Collective Ownerships would be capped at a given rate, say 80% of the increase of an Owner 

Occupation. This should then only have effect when prices increase, and the regulation on the pricing is 

restricting the change in price, but when prices are decreasing, the price will decrease with factor Z – a rate 

slightly lower than the house price decrease for Owner Occupations, compensated for the fact, that the 

Collective Ownerships were underpriced in the first place.  

Conclusions 

Scenario 3.1 introduced the time perspective to the model, and enriched the user cost model with variable 

versions of rE, rD, WACC and D/E over a 30-year time period. This made it possible to use the user cost model as 

a better tool to understand how the user costs change over time with changing values, instead of simply 

assuming that they will stay the same forever. The results from Scenario 3.1 show, that the equilibrium price is 

1.0108 measured on the average, and that the equilibrium price is 0.9246 when using the discounted user 

costs, and so the rational dweller will pay no more for a Collective Ownership than 92.46% of the price of an, 

otherwise identical, Owner Occupation.  

The use of the discounted user cost was discussed, and it was found that even though this method is sensitive 

to the inputs, and that a slightly higher or lower WACC may alter the absolute level of user costs, it is likely to 

alter the user costs for both types of housing, and the results will still point in the same direction.  

Building upon this enhancement of the user cost model, Scenario 3.2 introduced variable and compounding 

price increases (and decreases) under the assumptions of a “buy-and-hold” strategy, where the dweller will 

invest in the home at t=0, and hold the asset until t=30, with underlying bonds being inconvertible, so that the 

level of debt at time t is equal to initial debt minus amortizations. This revealed interesting results, and showed 

how rE and WACC:2 differed from the theoretical class room example in each iteration.  

The equilibrium price measured on the average of all the 2x49,544 user costs was 1.0396 in the 0.3% price 

increase scenario, and 1.0214 in the 1.768% price increase scenario. Even though it has just been established, 

that the discounted user cost method is superior, it does not mean, that the averages of user costs are of no 

use. The discounted user cost method provided the same answer, that the Collective Ownerships have the 

lowest user costs, and therefore an equilibrium price higher than 1. 
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Quite surprisingly, the discounted user cost method concluded that the User Costs are negative for both types 

of housing in the 1.768% price increase scenario, implying that Owner Occupiers earn 2.253% and the 

Collective Homeowners earn 3.894% per unit of housing owned. This seems very high in the long term 

perspective, but interpreting these results should be done with caution – as should all results from the user 

cost model. The user costs found, are built upon many assumptions, and maybe most importantly the 

assumptions regarding the required return on an alternative investment, rU. This has been set to be equal the 

bank rate plus 1%, but could practically have been set at any other value estimated by an investor.  

Also, the number of iterations of 49,544 should be commented. The number is more or less randomly chosen, 

and was scaled down from 1,000,000 originally. However, due to hardware limitations, it had to be lowered 

severely. It should be noted, that 1 iteration consist of a randomized number, which determines the expected 

price increase. After that the values of K, E, D, D/E, default dummy, rE, rD, rD after tax, WACCafter tax and UCOO, 

UCCOOP, Equilibrium price, PV(UCOO), PV(UCCOOP) and the default rate are calculated, each depending on a total 

of 86 inputs that changes with each iteration. This makes for 15 calculations depending on 86 inputs in total 

each year, times 30 years, times 49,544 iterations – which is way above two million calculations - for each of 

the two price increase scenarios. Even so, a higher number of iterations would be desirable.  

Given the vast number of calculations, it becomes very difficult to test the results for errors. A test was carried 

out in order to investigate if the returns actually came out distributed as they were expected to. Both the 0.3% 

and 1.768% price increase scenarios yielded an actual average price increase lower than the input means 

(0.1191% and 1.5601%), with the median of the returns being 0.128% and 1.5578% respectively. This does in 

fact indicate skewness, and may be caused since the returns have been calculated as the log-normal returns. 

Usability, limitations and potential of the models.  

Model III is the final product of this thesis, and is a contribution to a better understanding of the Collective 

Ownership housing market in the Danish context. The model can be further build upon, by no longer assuming 

identical rate of price increases for both types of housing, or by adding even more variable features such as the 

market value of debt, transaction costs or by testing how the user costs will react to changes in taxes or 

interest rates more often than just when t=0. The models assume the same parameters for both types of 

housing in order not to discriminate in perspectives where there is no solid foundation for estimating different 

parameter values. Increases in house prices would most likely be different for the two housing types, but it is 

not safe to say to which degree and a differentiation is omitted.  
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The knowledge derived from the three models can be used in combination. Model I showed the relationship 

between the user costs in the pre-purchase phase, and symbolizes, when a dweller with short term perspective 

is deciding on buying a home. The results from Model II can be used in Model III to modulate shocks in the 

market, and does not require calculations to derive the results. The effects on the user costs are the same, but 

will happen later and be discounted so that changes in taxation in the far future have less impact on the 

dwellers, than the current gradual decrease in tax deductibility. The later the change, the lesser effect on the 

discounted user cost.  

Adding more features would not necessarily lead to better results, as it will require precise knowledge of even 

more parameters and variables, and a model can never provide results better than the inputs it is given.  

The market value of debt is not included, even though it can potentially change the user costs dramatically, and 

will counter the effects of increases in interest rates as the dwellers can refinance their mortgages, assuming 

fixed rate mortgages. While it would not be difficult to add the market value of debt mechanically to the 

model, the costs related to refinancing will be difficult to estimate precisely. Further, the implications of 

changing market values are very specific to each dweller, as it requires them taking action. It could be assumed, 

that a dweller would act rationally and minimize the user cost, and would most likely be the case for an Owner 

Occupier, but for the Collective homeowner any decision regarding refinancing has to be decided at the general 

assembly. It is not necessarily desirable to refinance at a lower market value and higher interest rate, as it is 

very situational. If a dweller has no use for an increase in equity, because he does not expect to capitalize on 

this, then he may prefer a lower interest rate and monthly cost.  

Transaction costs are equally specific and situational, especially as selling the home online has become so easy. 

Using the same transaction cost rate would not be fitting, but the actual rates are too specific and even 

between the same type of housing there could be drastic differences between the actual costs of moving. Since 

the scope of this thesis is to investigate the relative relation between the two types of housing, including such a 

specific factor will only result in a manipulated result, and is therefore not included.  
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Part V: Conclusion 

The thesis set out to investigate how the User Cost model could be utilized to estimate equilibrium prices of 

Collective Ownership apartments in the Copenhagen region, and how the government regulated maximum 

prices are distorting this equilibrium.  

The paper has mapped the properties that distinguishes Collective Ownership apartments from Owner 

Occupation apartments in the Copenhagen Municipality, and found that Collective Ownerships are the most 

complicated and regulated type of housing. Finding data on Collective Ownerships is severely more difficult to 

obtain, and the discussion of the pricing mechanisms of the housing types, found that the share price of a 

Collective Ownership is misleading and will lead to wrong conclusions, if the collective debt is not included. A 

proxy for the total price, the technical price, was found and estimated to be 89.7% of the price of a similar 

Owner Occupation on average. Combining this knowledge with the discussion of the maximum prices 

concluded, that the maximum price is indeed in effect, and the 89.7% relative price was used as the actual 

maximum price level, that the calculated equilibrium prices were to be benchmarked against in order to 

determine whether or not this regulation is actually distorting the housing market equilibrium.  

The most apparent difference, that Collective Ownerships are partly exempted from property taxes, is already 

incorporated in the User Cost model, and the analysis carried out with this unmodified model led to the 

conclusion, that Owner Occupations have the lowest User Cost when the debt level is high and that Collective 

Ownerships have the lowest User Cost when debt is low. In the first modulation of the User Costs, where the 

dwellers’ initial private equity was assumed to be 5%, the Owner Occupation thus has the lowest User Cost, 

and an equilibrium of 96.97% was established. As this is above the 89.7% benchmark, the conclusion is, that 

the pricing regulation is distorting the equilibrium in this one-period perspective.  

The modulations in the thesis used inputs from parameter values estimated in 2016, where the interest rates 

and effective property taxes are low historically low. The modulations with different interest rates, tax levels 

on capital income and losses and property and land tax levels revealed how increases in property taxes and 

decreases in the tax deductibility on interests is a big advantage to Collective Homeowners by relative 

measures, increasing the equilibrium price significantly. This is relevant, as changes in government policies will 

result in changes in the equilibrium price, and because the regulation of maximum prices will thus be even 

more evident or eradicated depending on the nature of the policies.  
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Calculating the User Cost over a period of 30 years, revealed an increasing User Cost for Owner Occupations 

and decreasing User Cost for Collective Ownerships over time. This relationship between the User Costs led to 

an exponentially increasing equilibrium price over the course of the 30 years, and since the difference between 

the two User Costs in period 0 is smaller than the difference in period 30, it is not clear which User Cost is the 

lowest over the entire span of all periods. This exposed a weakness in the User Cost model – that it is not 

taking the time value of money into account. 

Introducing the Net Present Value of User Costs to the modulation led to an equilibrium price of 92.46%, 

whereas the simple average of User Costs led to an equilibrium price of 1.01%, suggesting that the maximum 

price regulation has a much lower regulating effect when the time value of money is taken into consideration, 

as it should be.  

Discounting and compounding are two sides of the same coin, and this relation led to the conclusion that the 

expected returns should be compounded in the User Cost model instead of simply being subtracted. The 

historical yearly house price increases at 1.768% over the last 10 years for Owner Occupations was used as a 

proxy in a Monte Carlo simulation alongside with the long term expected annual return of 0.3% for 

comparison. Both rates lead to a lower User Cost for both types of housing, and an equilibrium price higher 

than 1, contradicting the findings of the equilibrium price without compounded house price increases. The 

Monte Carlo simulation led to the final conclusion, that the government imposed maximum price of Collective 

Ownership is to a large extent distorting the equilibrium prices.  

The implications are that the agents acting on this distorted market, is trying to bring the market to equilibrium 

by themselves, which potentially includes illegal activities such as paying money under the table when trading 

Collective Ownerships. To which degree this is taking place in reality have not been investigated and is not 

essentially relevant. What is relevant, is that the foundation for these activities exists, and assuming dwellers 

are rational, it is expected that they will always be willing to pay the fair price for a product.  

Relevance 

The findings of this paper is a contribution to better understand the Collective Ownership Housing Market in 

the perspective the suggested improved User Cost model. This paper can help dwellers, that are considering 

whether to buy a Collective Ownership or an Owner Occupation when looking for a new home. Utilizing the 

compounding and discounting User Cost model can help dwellers to fully understand how both the current 
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private and collective financial situation is a determining factor for which type of housing is best suited for 

them.  

Furthermore, the results from the simulated changes in parameter values is of help, when changes in taxation 

policies are to be decided, since the changes potentially increase the level of distortion to the market 

equilibrium. The politicians can not only have Owner Occupations in mind, when new regulations on property 

and land tax or taxes on capital gains and losses are being considered. Increasing the property taxes solely on 

Owner Occupations will lead to an increase in equilibrium price further distorting it. The already implemented 

decrease in tax deductibility on interest rates seems to be a relative advantage to the Owner Occupiers, but 

only if all occupiers in the comparison have the same relative level of mortgage. If a Collective Homeowner has 

all his debt as a private bank loan and not collective mortgage, a reduction in tax deductibility will have a much 

larger negative impact on the Collective Homeowner. Such a policy change is thus resulting in a positive 

marginal change in User Cost for any dweller with high bank loans, and so this specific taxation policy has a 

higher impact on low income dwellers.  

If paying money under the table is truly a problem, which the politicians want to counter, then this paper offers 

suggestions on how incentives can be created, by making sure that the actual relative price of Collective 

Ownerships, the maximum price and the equilibrium price is the same. This can be done by changing 

government regulations, the size of them or by totally abolishing the maximum price regulation.  

Criticism of the results 

Conclusions based on any model will always be sensitive to the quality of the inputs, and the conclusions stated 

in this paper are to be interpreted with the specific assumptions in mind. Points of criticism can be raised, and 

specifically the actual relative price the Collective Ownerships are being traded at 89.7% of the price of an 

Owner Occupation. This price level is used as the benchmark throughout the paper, and the conclusions are 

based upon the difference between this benchmark and the found equilibrium prices. More data is needed, in 

order to establish a more precise benchmark, and new data can lead to other conclusions. However, it seems 

unlikely to lead to completely different conclusions, as the final discounted equilibrium price is above 1.  

When calculating the User Costs for Collective Ownerships it has been assumed, that the homeowner will 

obtain a level of bank debt that leads to the total debt being 95% of the technical value of the home. In reality 

if the dweller only has the lowest possible level of equity, he will obtain 95% bank loan of the share price, 

where the share price cannot be lower than 5% of the technical price. If this was not ignored, then the starting 
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level of equity would be 5% of the share price, which is 20% of the technical price when collective mortgage is 

80%, and so the private equity is only making up 1% of the technical price if the maximum level of debt is 

assumed. Obviously there exist all imaginable levels of equity and debt levels, and in order to compare the two 

housing types, the fact that the debt has a dual aspect for Collective Ownerships was ignored.  

The calculations throughout the modulations are based upon the assumption, that Collective Ownerships are 

of the same risk class as Owner Occupations, and thus have the same required return on alternative 

investment. Discussing the User Cost influencers in the section for suggested changes to the User Cost model 

revealed several aspects that pointed out, that Collective Ownerships have more risk than Owner Occupations, 

most predominant that Collective Homeowners are dependent on the other dwellers, whom may have 

dissimilar incentives than the dweller at hand. This should ideally be included in the required return on 

alternative investments, effectively increasing this, leading to a higher rE and WACC and thus a higher User Cost 

and so lower the equilibrium price.  

In addition, it was assumed, that the two types of homes followed the same house price increase pattern. All 

other being equal, a similar price increase, will lead to a new equilibrium because of the way the User Cost 

model was constructed. This is true, since the increase is not leading to a one-to-one increase in the User Costs 

between the two types of housing, and because the equilibrium price should not be 1.  

On the subject of price increases, when house prices are increasing drastically, there is a fair chance that the 

progressive property tax will be triggered, as the price of the apartments exceeds the 3,040,000 limit. As the 

prices were normalized to 1, this was not a problem, but if another value for an apartment was used, say DKK 

2,000,000, then some of the prices from the iterations would cross the limit. This would have resulted in a 

slightly higher effective property tax, and would have contributed to a slightly higher equilibrium price.  

Future research 

In order to provide a better foundation for understanding and comparing the Collective Ownership Housing 

Market to Owner Occupations, more data sets and statistics are much needed. Especially, the degree of 

collective debt and the changes in the technical price of Collective Ownerships will make the calculations more 

precise.  

Statistics Denmark is currently in the process of collecting and sorting data, and will in the future be able to 

provide statistics similar to what is already available for the Owner Occupations. The extend of the data 
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gathered is not known by the author, and in any case it will take several of years before the data sets are vast 

enough to make precise calculations. However, since the data available in present time is unimpressive, just a 

small contribution will improve it greatly.  

When the data is published, all simulations throughout this thesis can easily be redone, and new and more 

precise conclusions can be made. For this reason, all calculations done in this paper are considered open 

source, and accessible to the public. Using the calculations require knowledge of finance and the housing 

market, and not least of the use of Excel. The calculation file, does not include all calculations in this thesis, but 

only the calculations from the modulations and simulations. In the case of simulations, the random number 

generator process and calculations of each iteration have been stopped, and overwritten with the hardcoded 

results, and so the User Cost formula must be re-written. The calculation spreadsheet can be downloaded here.  

 

 

 

https://www.dropbox.com/s/fvfmaqqzvn50y7x/Kenneth%20Schroeder%20-%20Thesis%20calculations.xlsm?dl=0
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Appendix 

Appendix 1: WACC and Return on equity 
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𝐸 + 𝐷
𝑟𝐷(1 − 𝑇) 
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Appendix 2: Other User Cost influencers 

Reserve 

As the example shows in Table 1, the cooperative can choose to have a high reserve, which lowers the 

share price from the maximum price and enables the cooperative to keep this share price stable in case of 

changes in valuation of the asset. Until now, the effects of this reserve have not been scrutinized, and a 

brief discussion of this is due, when discussing the elements (or lack of) in the user cost model. Holding a 

reserve is no different from having savings, but this reserve is not increasing the equity in the books of the 

cooperative. The reserve can either come from an increase in valuation in assets, decrease in market value 

of the debt (e.g. because of repayments), or simply by paying an excess rent that is put aside specifically for 

this reserve. Under normal circumstances repaying a mortgage and putting aside for saving is two sides of 

the same coin and does not make you any richer or poorer. In this case, however, if the increase in assets 

or decrease in liabilities is not capitalized through a higher equity, but is withheld in the reserve, it is a 

different matter and could just as well be seen as insurance to stabilize the price. This is an expense, and 

saving for the reserve should therefore be included in the user costs for Collective Ownerships: 

 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 = 𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) + 𝐹𝑃,𝐵,𝑡 ∗ 𝑖𝑃,𝐵,𝑐,𝑡(1 − 𝑇𝐹,𝑡) + 𝐹𝐶,𝑀,𝑡 ∗ 𝑖𝐶,𝑀,𝑡 

+𝐹𝐶,𝐵,𝑡 ∗ 𝑖𝐶,𝐵,𝑐,𝑡 + 𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 + 𝑟𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 
(13) 

Where: rt = Increase in reserve at time t. 

Determining whether or not the typical cooperative is having a high or low rate of rt is not trivial, and since 

this rate can be very different from year to year, it is not a very pragmatic parameter, and will not make 

sense to include in a general empirical version of the model based on averages. Each year at the general 

assembly, the share price and thus also the size of the reserve is determined. It would be near impossible to 

make a qualified guess on what is decided at the general assembly, and it seems collecting data on this 

matter has not been possible. Still this parameter should not be neglected in the theoretical version of the 

model for two reasons: it represents a well-hidden expense if the cooperative collects an excess monthly 

fee, and because it represents a hidden potential for a sudden increase in equity if the reserve is activated. 

Tenants 

As briefly mentioned in the section of the pricing mechanisms of the Collective Ownerships, a cooperative 

can potentially have up to 40% of the occupants being tenants, only paying rent to the cooperative, and 

have no ownership of the equity. This is essential to know for a dweller looking to buy a Collective 
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Ownership apartment, as it can have huge impact on the share price at the cooperative. If the cooperative 

consists of 100% Collective Owners then the equity is shared by all 100%, which will be denoted as a fair 

price all other being equal. This is the true price for an apartment, and most probably this price is covering 

what a dweller expects a price for a new home to cover. However, if the cooperative has 40% tenants, the 

equity and thus the share price is divided out on the remaining Collective Owners, and yields a far higher 

share price by a factor of  
100%

100%−40%
. In practice this means, that a dweller in reality will pay for, and co-

own, 1 2
3⁄  apartments, but only has the right to live in one.  

This is not incorporated into the traditional User Costs model, and it should at least put emphasis on the 

assumptions underlying the model. The absence of any parameter representing this change in the User 

Costs indicates that it is assumed, that 100% of the dwellers in the cooperative are Collective Owners and 

thus that the share price covers the value of one apartment providing the right to live in one apartment. By 

introducing tenants as a part of the User Cost model the User Cost will be:  

 

𝑈𝐶𝐶𝑂𝑂𝑃
𝑡 =

100%

100% − 𝐷𝑇,𝑡
𝐸𝑡 ∗ 𝑖𝐸,𝑡(1 − 𝑇𝐸,𝑡) +

100%

100% − 𝐷𝑇,𝑡
𝐹𝑃,𝐵,𝑡 ∗ 𝑖𝑃,𝐵,𝑐,𝑡(1 − 𝑇𝐹,𝑡) 

+𝐹𝐶,𝑀,𝑡 ∗ 𝑖𝐶,𝑀,𝑡 + 𝐹𝐶,𝐵,𝑡 ∗ 𝑖𝐶,𝐵,𝑐,𝑡 + 𝐾𝑡(𝑑𝑡 + 𝑞𝑡 + 𝑎 ∗𝑔 𝑇𝑡 + 𝑟𝑡 − (𝑝𝑒𝑗,𝑡 − 𝑝𝑐,𝑡)) 

(14) 

Where: DT,t = Percentage of dwellers being tenants at time t.  

Having a part of the dwellers in a cooperative being tenants must affect the User Cost both negatively and 

positively. The share price of the equity is increasing as the level of tenants is going up, but it is fair to 

expect that they are paying rent, that should cover the expenses related to maintenance, administration 

and financing. In equation (14), it is assumed that the rent is covering interests on any collective debt along 

with all maintenance, taxation and administration. 

Transaction costs 

Lunde and Andersen (2015, p. 5-6) briefly comments upon transaction costs related to buying and selling an 

Owner Occupied apartment, and end up discarding this parameter as it is complicating the calculations of 

the user costs and there is not sufficient empirical foundation available to incorporate it in the model. 

While this is a valid reason to exclude it from the model, in order to keep the inputs as accurate as possible, 

it is not a negligible cost for the dwellers. Lunde (2013) estimates the transaction costs to be close to 10% 

of the price of the apartment, which includes fees for the real estate agents, registration of deeds and 
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registration of mortgage and loans. Given the nature of transaction costs, they are not a yearly expense and 

so do not fit the user cost model.  

Lunde (2013, pp. 10-11) argues, the total transaction cost could be added as a yearly annuity based on the 

expected ownership period, or added to the model by modifying the price of the home with the discounted 

value of the transaction costs. Both methods could be used, but both depend on how many years it is 

expected that the dweller stays in the same home. When comparing user costs between Owner 

Occupations and Collective Ownership it would not necessarily implicate the analysis if the 10% onetime 

cost is removed from the model, but this requires that the costs is the same rate in both cases. Lunde 

(2013, p. 10) argues that the 10% cost already is included in the price of the apartment, which might be 

true for the Owner Occupation. However, it is not legally possible to add to the price of the Collective 

Ownership due to regulations of the maximum price and so it cannot be contained in the price of a 

Collective Ownership.  

The 10% transaction costs estimate is rough, and cannot be covering both types of homes. Lunde (2013) is 

not specifying whether the 10% transaction costs are covering both types of housing or only Owner 

Occupations. One thing is for certain, that transaction costs for Collective Ownerships must be lower than 

the transaction costs for the Owner Occupations since no deed exists for the Collective Ownership, and 

there’s nothing to register. This will save the dweller buying a Collective Ownership the standard fee of DKK 

1,400 plus 0.6% of the price of the apartment (LBK no. 462, §4). In addition to that, if the Collective 

Ownership apartment is sold through the queue system, at the maximum price, there is no reason to 

include fees for a real estate agent when selling the apartment, which will save the seller between 2-6% of 

the sales price in fees.  

To indicate the effect of real estate brokers used when selling Collective Ownership apartments, 

Boligsiden.dk can show how many apartments are up for sale in the Copenhagen region (15th of July 2016). 

With 134 apartments for sale out of the total 129,037 Collective Ownerships, only 0.1% is offered via a real 

estate broker using Boligsiden.dk. As a comparison 3,499 out of the total 129,013 Owner Occupied 

apartments are for sale in the same region, which is 2.7% of the total amount. Using Boliga.dk shows the 

same relation and has 173 Collective Ownerships and 3,474 Owner Occupation apartments listed. Although 

the apartments listed on Boligsiden.dk and Boliga.dk is not exhaustive and the data does not represent all 

apartments for sale, it does provide the indication, that Owner Occupations are sold by intermediaries in a 

higher extend. It is fair to assume that using a real estate agent results in higher transactions costs to the 

Owner Occupants on average as the market is today. 
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The low amount of Collective Ownerships for sale through brokers is an expression of the ease of selling the 

share connected to the dwelling –real estate brokers are simply not needed to the same extent as with 

Owner Occupations. However, it would be fallacious to believe, that Collective Ownerships would not be 

sold on similar terms as the Owner Occupations if the assets were not priced at the low level they are 

today.  

The thesis will include transaction costs in the later models. Normally transaction costs include: Bank and 

real estate fees, moving costs, improvement costs, legal assistance and insurance. Fees to the banks when 

obtaining mortgages and bank loans is not negligible, but can be mitigated by assuming already existing 

loans from the seller. Estimating costs relating to moving furniture and making necessary improvements to 

the new home is very specific on each individual, and there’s no reason to assume the costs differ between 

the two types of dwellings, and the cost is expected to be the same for the two types of dwellings. The 

same assumption for legal assistance and insurances. After these assumptions, the only difference in 

transaction costs is, that the Owner Occupations need to pay the DKK 1,400 plus 0.6% fee related to 

overtaking the deed of the property and that a real estate broker is needed, which requires a 5% percent 

fee. In total transaction costs for Owner Occupations must be 5.6% points higher than for Collective 

homeowners, and the paper will use a transaction cost of 3% for Collective Ownerships and 8.6% for Owner 

Occupations.  

The risk class and time perspective 

Buying a new home requires time and energy invested when researching the housing market. This time has 

a value, as it could otherwise be used to work, and thus to earn money. While it may be futile to estimate 

the value of each hour spend on investigating the housing market, it does make sense to discuss how 

different the two housing types are when it comes to how much time they require to investigate 

thoroughly.  

No matter what type of apartment a dweller is interested in buying, it requires a substantial amount of 

time to investigate several aspects of the new potential home, such as the state of the apartment, expected 

maintenance, the way the apartment is designed, how much it costs and which methods exist for financing 

it. While it may be tedious and difficult to estimate the condition of an apartment for most dwellers, it 

would not require more time for a dweller to estimate the condition of a Collective Ownership apartment 

than an Owner Occupied apartment all other being equal. There’s no reason to assume, that one type in 

general is in worse condition than the other, and it must require the same amount of time to estimate the 

condition of the apartments.  
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Since the collective homeowners do not actually own the specific apartments they inhabit, but only a part 

of the total equity of the unions, the dweller does not only need to take his own financial situation into 

account, but also the financial situation of the other dwellers – since they all together make up the total 

financial situation of the unions as a whole. Naturally, this is not possible, and hence the dweller is left with 

the yearly financial statement of the union, when investigating the economy of his future home. Since 

collective ownerships are private this information is not accessible to the public, which makes it even more 

tedious to clarify the financial situation for a potential buyer. The Law for Collective Ownership Housing 

dictates, that it is the responsibility of the seller to provide documentation such as financial statements and 

other key point indicators to the potential buyer (LBK no. 447, §6,1). However, it would be an advantage to 

have access to this data before contacting the seller in order to get access to these documents. Making this 

information public, would be a huge improvement and decrease the time spend collecting these 

documents and thus provide a higher degree of transparency making it easier to compare between 

different cooperatives. 

However, since the cooperatives are not required to provide this information to the public, gathering 

information is tedious. On top of that, as shown above, the accessibility to the housing types differs a lot, as 

the number of apartments publicly listed is very different between the two housing types. If the dweller is 

using an online website to search for his next apartment in the Copenhagen region, he is presented with 

close to 23 times more Owner Occupied apartments than Collective Ownerships. For each Owner 

Occupation the dweller needs to take the physical conditions into consideration, the same is true for any 

Collective Ownership. But more importantly the dweller needs to investigate the financial situation and 

opportunities in each case. This is simple as long as he is only looking for Owner Occupations, as he only 

needs to take his own financial situation into account, and thus it is easier to estimate the related costs of 

two otherwise identical Owner Occupations besides the price. If one apartment costs DKK 300,000 more 

than the other, then he can calculate the higher monthly price without investigating further. This is not the 

case when comparing Collective Ownerships, as the financial situation of the cooperative has to be taken 

into consideration – and the financial situation is private information and requires that the annual report is 

scrutinized. Often the Collective Ownerships are listed with the technical price as a side note next to the 

share price, which as stated above tells more about the actual price or value of the apartment. But it does 

not say anything about the financial instruments, and the debt could just as well be a 30-year annuity 

mortgage, a 10-year interest only mortgage or even a complicated SWAP loan. Either way the dweller 

needs to use much more time comparing these situations than he does when comparing Owner 

Occupations that only requires his own financial situation.  
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The financial statement of the cooperative also shows the size of the reserve, and the dweller needs to 

consider whether a high or low reserve is preferred. A low reserve means that the share price of the 

cooperative will be much more volatile in the case of a rise in interests, but also indicates that this specific 

cooperative has chosen to keep the price as high and close to the market price as possible. While there is a 

risk that the share price could decrease, there’s also the potential that the cooperative is willing to 

capitalize increases in the maximum price. On the other hand, if the reserve is quite large, the share price is 

below the maximum possible price and he thus buys the apartment with a discount. However, this also 

indicates that the cooperative has a tradition of putting aside for the reserve, which yields a higher monthly 

rent than otherwise necessary. In any case, the dweller cannot be certain that a high or low reserve is a 

result of a long term policy in the cooperative that will continue to be in effect. But there is a huge potential 

upside in the case, that the cooperative has a very high reserve and choses to capitalize this a year after the 

dweller has bought the apartment. 

Staying on the matter of potential upside, the dweller must also investigate the valuation method of the 

cooperative, as there’s also a potential of increases in share price if the valuation method is changed after 

he acquired the apartment. While both the public and the private valuation method technically use the 

same valuation method, the public valuation has been suspended since 2012 and will not be executed 

again until 2019 (Danish Ministry of Taxation, 2016-c), which has led to a higher demand for private 

valuations and thus demand valuations closer to the market level (DR, 2016 & DE, 2016 & Home, 2015). If 

the dweller buys a share at a cooperative that uses the public valuation method, the asset has not been 

valuated in four years, and it would be fair to expect an increase just as it has been the case for the rest of 

the housing market since 2012.  

If the dweller is looking for a Collective Ownership apartment via a website, the dweller needs to take into 

consideration, why this specific apartment is for sale through an intermediate in the first place. As 

described above, most cooperatives use a queue system and thus provide the selling dweller with a range 

of potential buyers. In most cases, before listing a Collective Ownership through an intermediate, it 

requires that all potential buyers in the queue have declined the offer and deemed the price too high. This 

is not obvious for a dweller searching online for his next apartment, and without even knowing, the dweller 

could easily fall victim for the “the winner’s curse” (Thaler, 1988), buying a product at a given price that 

nobody else were willing to.   
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Appendix 3: Scenario 1.2: User costs 
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Appendix 4: Scenario 2.1: Changes in property taxes 
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Appendix 5: Scenario 2.1: Combined taxes 
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Appendix 6: Scenario 2.2: Changing taxes on capital gains 
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Appendix 7: Scenario 2.2: Changing taxes on capital losses 
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Appendix 8: Scenario 2.2: Changing taxes on capital gains and losses 
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Appendix 9: Scenario 2.3: Changes in interest rates 
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Appendix 10: Scenario 2.3: Changes in interest rates and taxation 

 

  



106 

 

Appendix 11: Scenario 3.1: Mortgage repayments and fixed parameters 

Appendix 11.1: Scenario 3.1: PMT, User costs and equilibrium price 
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Appendix 11.2: Scenario 3.1: D/E, rU, rE, rD and WACC

 



110 

 

Appendix 11.3: Scenario 3.1: Discounted user costs: visualized.  
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Appendix 12: Scenario 3.2: Volatile house price increases 

Appendix 12.1: Scenario 3.2: House price increase of 0.3% annually 

This shows one single iteration of the expected price, when expected house price increase is 0.3%. 

Iterations used in the user cost calculation is set to 49,544.  

 

Data source (DST, EJEN14, 2016). 
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Appendix 12.2: Scenario 3.2: House price increase of 1.768% annually 

This shows one single iteration of the expected price, when expected house price increase is 1.768%. 

Iterations used in the user cost calculation is set to 49,544.  

 

Data source (DST, EJEN14, 2016). 
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Appendix 12.3: Scenario 3.2: House price increase of 0.3% annually 
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Appendix 12.4: Scenario 3.2: House price increase of 1.768% annually 
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Appendix 12.5: Scenario 3.2: Distribution of returns: House price increase of 0.3% annually 
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Appendix 12.6: Scenario 3.2: Distribution of returns: House price increase of 1.768% annually  
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