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Executive Summary 
 
 

Intrigued by the extensive historical growth and recent development in real housing prices, this thesis seeks 

to study whether fundamental factors support Norwegian housing prices. As such, the purpose is to 

determine whether or not there is an imbalance in the market.  

 

Firstly, this is analyzed through an investigation of fundamental factors that theory dictates to have an 

explanatory effect. The findings demonstrate that the development to a notable extent explains both the 

historical and recent development in housing prices. A stable increase in real GDP, low real after-tax 

interest rates, increasing real disposable income and decreasing unemployment, all point towards 

historically fair pricing. Yet, the rapidly growing supply and demand of credit has resulted in stricter 

regulatory forces, which in line with a recent hike in interest rates and increasing supply, is found to 

support the last couple of years declining to stabilizing growth.  

 

Secondly, findings from the comparative analysis of eight Northwestern European countries illustrate that 

the determined peer group experience the same positive- and negative relationships regarding 

fundamental factors and housing prices. Moreover, Norway is found to relatively have the most substantial 

growth in real housing prices, while at the same time also relatively high real GDP, high real disposable 

income, low real after-tax interest rate and low unemployment rates.  

 

Thirdly, all empirical models are able to detect historical economic downturns. However, the empirical 

results regarding the current housing market yield contradictive results. The application of the Hodrick-

Prescott filter indicates an undervalued market, Tobin´s Q demonstrates an overvalued market, while the 

P/R ratio implies a marginally overvalued market. Despite these contradicting results, the use of three 

different models with varied methodology is found to enable multiple and valuable perspectives on the 

topic at hand.    

 

In conclusion, the paper finds that fundamental factors largely support both the historical and recent 

development of the housing market. While the results from the empirical analysis, in total, indicate a 

slightly overvalued market, the findings from the thesis demonstrate that there are no immediate signs of a 

bubble or imbalance in the Norwegian housing market.  
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1. Introduction 

The purchase of a house is for most households their most important investment, and likely their most 

valuable asset. This indicates that the development of housing prices is closely tied to household wealth 

(Jansen, 2009). Accordingly, the housing market is assumed to have significant implications related to both 

personal- and nationwide economic development. Kohlscheen, Mehrotra & Mihaljek (2018) finds evidence 

that investments in dwellings can reflect a country´s economic development, and thus substantiates its 

essential part of the economy. Moreover, the housing market stimulates economic activity through 

spillover effects, involving market participants related to the purchase, sale, construction and maintenance 

of dwellings. As such, the critical role of the housing market makes it a highly interesting subject to 

investigate further.  

 

There is a long tradition for Norwegians to own rather than rent their dwelling, which is supported by an 

owner-occupation rate of 76,8 percent for households in 2019 (SSB, 2020a). An implication of this is that 

the development of housing prices is particularly important for the Norwegian economy, where large 

movements can have significant effects. Consequently, the high demand for dwellings has resulted in rapid 

house price growth over the last decades. This unidirectional trend has made the housing market a hot 

topic in the media, where experts and empirical models try to predict whether the prices are reasonable or 

if a bubble is emerging. However, despite multiple warnings about an alarming trend, no bubble has burst.  

 

In the period after the Norwegian banking crisis of 1987 – 1992 and up to 2019, the real housing prices 

have more than tripled, as later illustrated in Figure 1 on page 10. The reasons for this are likely 

multifaceted, however changes in factors such as interest rates, gross domestic product (GDP), 

unemployment, disposable income, debt, demographics, expectations, supply and more are assumed to be 

critical determinants. Compared to previous years, however, Norway has since reaching its top in 2016, 

experienced more moderate, stabilized and even falling housing prices the last couple of years. As such, 

this paper differs, to the best of the authors´ knowledge, from previous studies as it enables an 

investigation of what changes might have caused this levelling off.  

 

Despite the signs of healthier development in housing prices, Norges Bank (2019a) states that Norway´s 

high housing prices and high household debt are, as of now, the greatest vulnerabilities of the Norwegian 

financial system. Moreover, the European Systemic Risk Board issued a warning regarding the Norwegian 

residential real estate sector, indicating that Norway is vulnerable because of the high debt earned as a 

consequence of the long-term growth in housing prices (European Systemic Risk Board, 2019). 
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Consequently, the current state can result in grave adverse implications for the Norwegian real economy, 

given sudden and significant changes in specific fundamental factors.  

 

1.1. Problem Statement 

The above leads to questioning whether the Norwegian housing market is correctly priced. Therefore, this 

dissertation seeks to study whether the current housing market is undervalued, fairly valued or overvalued. 

This is done through an investigation of fundamental factors, evaluating both whether their historical 

development supports the substantial historical growth in housing prices, and if their recent development 

supports the current flattening trend. Conclusively, this leads to the following problem statement: 

 

“Are the Norwegian housing prices supported by fundamental factors?” 

 

If they are not, the dissertation seeks to evaluate which fundamental factors point towards an imbalance. 

Moreover, if they are, the thesis wants to determine which factors that mainly speaks for the current 

pricing. In order to answer the problem statement, research questions will be used as supporting 

guidelines. Finally, it is believed that by answering all the below-mentioned questions, the dissertation will 

be able to answer the overall problem statement.  

 

• What characterizes the Norwegian housing market? 

• Which mechanisms determine housing prices? 

• What are fundamental factors commonly used by Scandinavian housing price models to evaluate 

the housing market? 

• To what extent are housing prices supported by development in fundamental factors? 

• Do psychological factors affect housing prices? 

• How has the housing market and fundamental factors developed in Norway relative to 

Northwestern Europe? 

• Do empirical house pricing models indicate an undervalued, fairly valued or overvalued market? 

 

1.2. Structure of the Paper 

With the intention of giving the reader an overview, the following subsection has the purpose of describing 

how this dissertation is structured.  
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The paper starts in chapter 3 by defining the Norwegian housing market and thus creates a fundamental 

understanding of key characteristics and historical development. Further, chapter 4 starts by describing the 

theoretical framework applied to understand the underlying pricing mechanism in the housing market, 

namely supply and demand. Moreover, theory about the empirical pricing models Hodrick-Prescott Filter, 

Price-to-Rent Ratio and Tobin´s Q are presented for introductory knowledge. Following, chapter 5 provides 

a review of house price models, both older and newer, with the purpose of revealing common explanatory 

factors to include in the fundamental analysis.  

 

In chapter 6 and 7, a thorough analysis of determined relevant fundamental factors are conducted, 

analyzing factors influencing demand, supply and the psychology of the market. This is then further 

accompanied by a comparative analysis with the Northwestern European housing market in chapter 8, of 

what is considered key fundamental factors. After that, an empirical analysis will be performed, through 

mathematical application of the aforementioned empirical pricing models from chapter 4. The purpose of 

these chapters is thus to investigate whether pricing is backed by fundamental factors, whether 

Northwestern European countries share similar relationships as Norway, if Norway is an “outperformer”, 

and finally if the Norwegian housing market is empirically correctly priced based on renowned models. 

 

The fundamental-, comparative- and empirical analysis is then followed by a sensitivity analysis in chapter 

10. The sensitivity analysis is two-folded, firstly focusing on the effect of interest rate change on debt, and 

secondly how an application of alternative data on the empirical house price models can affect the results 

of the paper. Thereafter, the thesis is rounded off in a conclusion in chapter 11, followed by a 

perspectivation in chapter 12. The conclusion focuses on answering all research questions based on the 

dissertations’ findings, and accordingly, the overall problem statement is answered.  

 

Conclusively, the theory used, and analyses carried out, are believed to provide the reader with a 

comprehensive understanding of the driving forces in the Norwegian housing market and thus an opinion 

of whether fundamental factors support the Norwegian housing prices or not.  

 

1.3. Delimitations 

The topic of determination and assessment of housing prices is a comprehensive and complicated field of 

research. Hence, in order to be able to provide a focused and coherent dissertation, boundaries of research 

will be made.  
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Firstly, the paper is limited to primarily study the Norwegian housing market, and while a comparative 

analysis is performed, explanations behind Northwestern European countries development is not to a great 

extent elaborated as it is outside the main scope of the problem statement. Consequently, the findings are 

not assumed to be applicable for international generalization and should thus only be understood as valid 

for the Norwegian housing market. Furthermore, while the Norwegian housing market is likely to be 

affected by factors such as regional differences and lack of housing homogeneity, the paper will view the 

market as one. This is because viewing the market piecewise is both challenging at its nature and 

impossible due to data limitation. Although this simplifies the current market conditions, it is not assumed 

to have a substantial effect on the overall conclusion.  

 

Secondly, the cut-off for quantitative data is primarily December 31st, 2019, with some exceptions. Newer 

data can be included in some sections if seen fit, however data from after the COVID-19 pandemic1 is not 

included in the primary analyses. Moreover, while most data are on an annual base, quarterly data will be 

used in some cases. This is done if the time period of the available annual data is too short to arrive at 

sensible conclusions, or if annual data do not illustrate the market conditions satisfactorily. The same cut-

off rules apply for qualitative data such as academic research and literature.  

 

Finally, the horizon of the data is from 1980 till 2019. This choice is assumed to result in enough 

observations to be able to arrive at valid conclusions. While some factors have older data available, it is less 

meaningful to include as the housing market was deregulated in the early ´80s (Senneset & Øye, 2014), 

thus making the data less comparable. In contrast, some factors do not have available data this far back in 

time. Consequently, the paper will use historical data from as far back as it is possible to be retrieved.  

 

2. Research- and Method Design 

The purpose of the research design is to elaborate on how the research questions, and thus finally the 

problem statement, will methodologically be answered. In this context, the “research onion” by Saunders, 

Lewis & Thornhill (2019) will be applied as a theoretical basis.  

 

The paper mainly adopts a pragmatic research philosophy, meaning that it is recognized that there are 

multiple different ways of undertaking research and interpret the world; thus no sole point of view can 

 
1 See https://www.who.int/emergencies/diseases/novel-coronavirus-2019 for more information. 
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yield the entire picture. Moreover, an abductive approach is used, meaning that the paper moves back and 

forth between data and theory, which essentially means combining the deductive and inductive approach 

(Saunders, Thornhill, & Lewis, 2019). This is assumed reasonable as the purpose is not to create new 

housing price models, but rather to discuss the development in factors that affect housing prices.  

 

According to Saunders et al. (2019), a research paper usually takes the form of quantitative, qualitative or 

mixed method. As this dissertation will integrate the use of both quantitative and qualitative data, it 

therefore takes the form of a mixed method. This is in line with a pragmatic view, meaning that different 

methods are considered appropriate as it enables reliable, credible and relevant data to answer the 

research questions at hand. Furthermore, the research strategy is an experiment with the use of secondary 

data, as the paper looks at whether a change in one variable can cause a change in another. As such, the 

research further takes an explanatory form (Saunders et al., 2019). 

 

As mentioned in the delimitation section, the time-horizon of data is mainly from 1980 to 2019. 

Consequently, the paper is a longitudinal study, meaning that it enables the possibility of studying change 

and development of variables (Saunders et al., 2019). Conclusively, the chosen research- and method 

design is assumed to fulfil its purpose, meaning that it enables the dissertation to answer its research 

questions, and thus finally its problem statement.  

 

2.1. Scientific Quality of Data: 

In order to ensure research credibility, it is vital to assess the paper´s scientific quality. This can be done 

through an evaluation of the reliability and validity of one´s data. Therefore, the following section is 

dedicated to both present relevant data techniques, as well as assess its scientific quality.  

 

As previously mentioned, the dissertation mainly rests on the use of secondary data. The paper thus use 

data from resources such as official- and non-official reports, publications, journals, acknowledged 

research- and books, newspaper articles as well as numerical statistical data from institutions such as 

Central Bank of Norway, Statistics Norway and Real Estate Norway. As such, the method holds the 

advantage of relatively easy accessibility. Furthermore, given the large variety of available sources, one-

sided opinions are assumed to be eliminated.  

 

Data is deemed reliable if other researchers replicating the papers research design arrive at the same 

findings (Saunders et al., 2019). Accordingly, the papers secondary sources of data are generally deemed 
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reliable, as acknowledged researchers and market practitioners also use the applied sources. It should, 

however, be noted that newspaper articles are not deemed as reliable as the other sources. As such, these 

sources are only used as supplemental data and not conclusion supporting. Moreover, to ensure the 

highest degree of reliability possible, only the large and renowned newspapers are cited.  

 

Furthermore, as the research of housing markets are multifaceted, it is acknowledged that other observers 

may observe different dynamics than this paper. For example, due to the large amount of research on the 

topic, there is a risk of less reliable contributions available. However, as this issue is kept in mind, it is 

assessed to not be of large enough significance to hurt the overall reliability. Finally, reliability of data is 

ensured as the paper strive to be transparent regarding how conclusions are derived from raw data.  

 

Reliability of data is however not sufficient alone, as validity has to be ensured as well. Validity refers to 

data measuring what it is intended to measure (Saunders et al., 2019). The sources the data is based on 

consists of economic and financial data, which has been gathered from what is reasonable to assume to be 

trustworthy sources. Furthermore, as factors included in the analyses are derived from theoretical 

suggestions and thus founded on a solid theoretical base, the validity of data, analyses and findings are 

assessed to be of a high degree of validity. Conclusively, the scientific quality of data is assumed to be 

ensured.  

 

In some sections, the data used will be individually presented and discussed. This is to further secure the 

highest degree of quality and ensure transparency of choices. Moreover, there are especially two data 

choices that are of relevance to be explained. Firstly, in some few occasions, data points may not be 

retrievable. In these cases, alternative data based on various credible sources will be used as a proxy. 

Secondly, most values are presented in their real value. This is because real values are adjusted for 

inflation, thus providing a better picture of the actual conditions, as it accounts for factors such as price 

changes and actual purchasing power. The factors are mainly deflated by the core inflation, CPI-ATE, which 

is the Consumer Price Index adjusted for changes in tax and energy products excluded (Norges Bank, 

2020a). As such, the core inflation excludes transitory or temporary price volatility. In some cases, theory 

dictates the use of CPI, in which it is used. However, as the average deviation between the two is minimal 

(0,019 percent), consistency and validity is still secured.  

 

Finally, all data the thesis relies on is found in the Appendix in Chapter 15. This enables a more thorough 

understanding of what the graphs and calculations are based on.  
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3. The Norwegian Housing Market 

To be able to comprehend the mechanisms of the Norwegian housing market, it is key to evaluate the 

historical development of Norway´s housing market. This approach gives the reader an overview of the 

historical events that have contributed to shaping the current market, through the identification of normal 

and abnormal conditions. Finally, tax advantages and regulations on housing are presented and discussed, 

as it is assumed to have played a vital role in the recent development.   

 

3.1. Historical Development 

In the time period of approximately 1870 – 1990, real housing prices have generally faced a relatively 

moderate fluctuation. After this, the market has experienced rapid growth, as depicted in Figure 1. 

Moreover, the graph shows how several noteworthy historical events have influenced Norway and the 

housing prices. Crises have occurred, and markets have recovered, regulations have been implemented and 

removed, and favorable tax schemes have been strengthened and moderated.  

 

Figure 1: Development in Real House Price Index, 1870 – 2019 (1980 = 100) 

 

Source: CBN2 (2020a) & SSB3 (2020b) 

 

By looking at Figure 1, it is seen that the market has experienced both sudden decreases as well as notable 

spikes. Interestingly, it is seen that most of the sudden drops were preceded by a period of rapid increase. 

 
2 CBN = Central Bank of Norway 
3 SSB = Statistics Norway 
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As such, previous historical crises will be analyzed and discussed. The purpose is to create a fundamental 

understanding of the prelude and effects of economic crises in Norway, through the determination of 

characteristics of the economic environment.  

 

3.1.1. Historical Crises 

One of the first notable crises that affected the Norwegian housing market, called the Kristiania Crisis, 

occurred in 1899 and lasted until 1905. During the final fifteen years of the 19th century, the population in 

Kristiania (now Oslo) grew by 70 percent, the wages were stable, and it was easy to access credit. In 

combination with an increase in immigrants and urbanization, this led to surging demand for new 

dwellings, resulting in a 160 percent housing price increase between 1890 – 1899, and a quadrupling of 

housing construction. Particularly, the excessive building was financed by issued stocks, advertised to the 

public as “safe speculation” (Lilleby, 2018). However, as a result of supply largely exceeding demand, both 

the credit- and housing bubble burst in the summer of 1899. This resulted in bankrupt financial institutions, 

12 percent of dwellings empty and a significant house price decline of 59 percent. As stated by Grytten 

(2012) and depicted in Figure 1, it took almost 90 years for the real housing prices to get back to the same 

level as pre-Kristiania Crisis, substantiating its grave consequences. 

 

The second noteworthy drop in housing prices occurred post World War I in the 1920s. This was named the 

post-war depression, and in contrast to the Kristiania Crisis, this was an international economic downturn. 

During the war, many European countries had to adopt expansionary monetary policy, to be able to 

maintain consumer demand and finance the costs of war (Grytten & Hunnes, 2014). This resulted in low 

policy rates, increasing credits and substantial budget deficits. With growing demand and lacking supply, 

inflation skyrocketed with high investments and low saving. Naturally, the increasing supply of money 

resulted in a short and hectic boom, resulting in a non-sustainable bubble. When the markets turned, and 

the international society entered a recession, the Norwegian Central Bank adopted a deflationary monetary 

policy, with increasing interest rates and less credit supply. The combination of the global recession and 

strict monetary policy, led to a considerable downturn in the Norwegian economy, resulting in high interest 

rates, reduced investments, high unemployment rates and a significant amount of bankruptcies. This 

negatively affected the housing prices, and the crisis is said to be the worst financial crisis Norway has 

experienced (Grytten & Hunnes, 2014).  

 

In the 1960´s Norway was still to discover oil fields along the Norwegian coast, and the economy was 

considered weak. Due to the baby-boom and low average income after the Second World War, there was a 
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shortage of supply in the major cities. Housing was considered expensive, and as a result of strict 

regulations, households had to sign up on waiting lists to be able to buy homes (Iversen, 2016). Moreover, 

up until 1980, credit restrictions were also an issue for homebuyers. These regulations lasted until 1982, 

whereas both the housing- and credit-market was deregulated (Krogh, 2010). The newly implemented free 

market with easier access to credit, thereby resulted in an increasing acceleration of housing prices, where 

market prices of apartments in the bigger cities tripled overnight (Iversen, 2016). 

 

Following the deregulation of the market, the economy was booming. New financial institutions opened, 

and the stock market increased in lockstep with the housing market. Housing prices rose by 211 percent 

between 1980 and 1987, and in the same period stock prices at Oslo Stock Exchange increased by 405 

percent (Grytten & Hunnes, 2014). Moreover, the deregulation resulted in decreasing interest rates and 

increasing credit, supported by a 164 percent increase in credit granted between 1983 and 1987. 

Consequently, the economy was overheating, and in 1987 the bubble burst. There had been a vast 

expansion in Norwegian banks during the 1980s due to the liberal credit markets, and as such, the crisis led 

to severe losses for banks. As a consequence of the crisis, and the tight fiscal and monetary policy by the 

government, the housing market experienced a crash. According to Grytten & Hunnes (2014), the nominal 

housing prices shrunk by more than 30 percent, leading to one of the worst real estate crashes in Norway´s 

history. 

 

Finally, one of the last drops in housing prices came during the financial crisis of 2007-2008. The world 

entered a global crisis, resulting in a negative shock to the stock-, credit- and housing market. The primary 

reason for the crisis was the US sub-prime mortgage market, which created worldwide ripple effects. In 

Norway, the crisis only slightly impacted the housing market, relative to other countries. As seen from 

Figure 1, the years leading up to the financial crisis was characterized by considerable growth, with real 

housing prices three times higher in July 2007 than at the beginning of 1993. This was supported by 

increasing wage income and low interest rates (Grytten, 2009a). Consequently, the Central Bank of Norway 

had already, prior to the crisis, raised the policy rate to stabilize the growth in the housing market. As such, 

when the crisis occurred, Norwegian real housing prices only fell by 18 percent in the period from August 

2007 to December 2008, compared to US housing prices of which fell by 40 percent. Low interest rates, 

cancellations of new construction and a small housing supply thereby resulted in a quick recovery, with the 

market up and running as soon as at the beginning of 2009 (Grytten & Hunnes, 2014). 
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Conclusively, Figure 1 shows the historical development in Norwegian real house prices, where clear 

anomalies are witnessed when the market has experienced crises. Based on historical findings, it is seen 

that major financial crises typically arise following extensive money- and credit expansion. In other words, 

crises are usually preceded by cheap credit due to low interest rates, increasing demand and increasing 

supply of credit. Altogether, this result in increased investments (Grytten & Hunnes, 2014). 

 

Nevertheless, history shows that markets overheat, bubbles burst, and real economies experience severe 

meltdowns. Consequently, interest rate regimes change, investments are cut, unemployment rates and 

supply of debt skyrocket, GDP experiences dramatic stagnation and housing prices fall (Grytten & Hunnes, 

2014). As such, it is reasonable to argue that the recent decades´ rapid increase in housing prices can be 

seen as an anomaly, and thus a possible warning. However, given that the development since 2017 

continues, it could indicate that the market risk has slightly decreased. Despite this, it is essential to note 

that the past is not necessarily a predictor of the future, and markets are constantly changing, adapting to 

the current state of fundamental factors. 

 

3.1.2. Tax Advantages and Disadvantages of Owning a House 

Naturally, with the high owner-occupation relative to renting, there have to be some factors that 

contribute to this choice. While this will be thoroughly discussed in the analysis of the Norwegian credit 

market in subsection 6.6., the following will give an introduction to the main characteristics of the 

Norwegian tax regime (Pedersen R. , 2019): 

 

• All interest paid on mortgages is tax-deductible. 

• Tax on housing is based on its assessed valued rather than the market value. 

• If you fulfil certain manageable requirements, the profit of sale is tax-free. 

• Most Norwegian communes have property tax.  

• Tax on rental income can be a cost if houses are rented out for investment purposes.   

 

Conclusively, the advantages of owner-occupation are assumed to outweigh the costs. Additionally, owning 

a dwelling is generally perceived as a sound investment, which can be supported by the historical house 

price growth. As such, the high degree of owner-occupation is expected to be supported by factors such as 

practical reasons, tax advantages and the view that housing creates the possibility of household wealth-

building.  
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3.1.3. Regulations in the Norwegian Housing Market 

One of the key reasons for the financial crisis of 2008 was the liberal access to risky mortgages to finance 

housing (Pritchard, 2020). As a result, regulations have been implemented to prevent future financial risks. 

In Norway, regulations have been imposed and implemented due to both the significant growth in 

household debt as well as the increasing housing prices. As such, the purpose is to contribute to a more 

sustainable development, protect borrowers from risk, limit individual credit risk for banks and contribute 

to financial stability (Regjeringen, 2020a). The key characteristics of the currently prevailing regulations are 

listed below (Finanstilsynet, 2019a): 

 

• Debt ratio: Borrowers total debt cannot exceed five times gross income. 

• Loan-to-Value: Mortgage loans shall not exceed 85 percent of the house value, popularly referred 

to as the 15 percent equity rule. Maximum for secondary housing is set to 60 percent. 

• Debt servicing: Borrowers need to have adequate funds to tolerate an interest rate escalation of 5 

percentage points. 

• Flexibility: Banks are given the flexibility of granting loans to people not fulfilling the requirements. 

This is set to 10 percent of all mortgage loans per quarter in Norway, and 8 percent for Oslo.  

 

Moreover, in order to get a more thorough introductory overview, Table 1 illustrates the historical 

development of the regulations. How these have affected the housing market will be further analyzed in 

subsection 6.6. 

 

Table 1: Historical Development of Mortgage Regulations 

 
Source: Own creation based on Finanstilsynet (2019a) 

 

Conclusively, it is seen that the regulations have tightened the last couple of years, with stricter 

requirements. Presumably, this could be one of the driving forces for the stabilizing of the Norwegian real 

housing prices.  
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3.2. Norwegian Bubble Tendencies? 

The recent decades nearly unidirectional trend in Norwegian housing prices can be argued to have made 

the public naïve, with a general opinion that housing is a secure investment. Yet, based on the hitherto 

argumentation, it is evident that both Norway´s debt and housing prices are worryingly high. Naturally, as 

history shows that a bursting bubble has grave adverse consequences for the real economy, this is not to 

be taken lightly. As such, to be able to understand the emergence of a bubble, it is of relevance to define 

what a housing bubble is.  

 

3.2.1. Housing Bubble Theory 

Many experts and academics have researched the topic of housing bubbles. As such, there are many 

different definitions of what a housing bubble is. A well-known definition is the following (Stiglitz, 1990, p. 

13): 

 

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

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

 

Moreover, the renowned academics Karl E. Case and Robert J. Shiller define it as (Case & Shiller, 2004, p. 

299): 

 

“The term [a bubble] refers to a situation in which excessive public expectations of future price increases 

cause prices to be temporarily elevated.” 

 

A more recent definition by Chappelow (2019a) highlights the creation of the bubble itself: 

 

“A housing bubble, or real estate bubble, is a run-up in housing prices fueled by demand, speculation, and 

exuberant spending to the point of collapse.” 

 

Evidently, the above definitions illustrate that a housing bubble, in essence, emerges when housing prices 

increase based on factors such as beliefs, expectations and speculation, rather than fundamental factors. 

As such, the increase is primarily driven by self-reinforcing psychological factors. Consequently, a sudden 

change in market conditions results in decreasing demand, negative future outlooks, and given that 

fundamental factors did not drive the supply and demand, there could be in the worst case, a housing 

bubble present.  
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The above is purely qualitative, and therefore in order to enable a deeper understanding of a speculative 

bubble, Grytten (2009b) has developed a simple mathematical bubble test: 

 !! = #
1

1 + &
'(!(!!"#) (1) 

 

Equation (1) illustrates the period up to a speculative bubble, where the value of the bubble (b) is a product 

of expectations (E), required rate of return (r) and time (t). Based on further calculation by Grytten (2009b), 

the final value of a bubble is found as: 

 !! = +! −-#
1

1 + &
'
$
(!(.!"#)

%

$&#
 (2) 

 

Equation (2) state that if the current housing price exceeds the sum of expected discounted future returns, 

a positive !! value can indicate a bubble. Conversely, if the sum of the expected discounted future returns 

is higher than the current market price of housing, the bubble will be negative, and thus no immediate risk 

of a bubble.  

 

 

3.2.2. Case & Shiller´s Bubble Theory 

Determining if there is a bubble in the housing market in advance, is difficult. Despite this, Robert J. Shiller 

and Karl E. Case are considered pioneers in the study of determinative indicators of bubble tendencies. 

They carried out an analysis of the US housing market between 1985 and 2002, observing fundamental 

factors in relation to housing prices. Aspects like income, unemployment and mortgage interest rate were, 

among others, considered. Results showed that while fundamental factors affect housing prices, they did 

not influence as much as previously believed. Accordingly, their study found that homebuyers are also 

largely affected by psychological factors, such as positive future expectations and media attention, of 

whom has the possibility to drive housing prices beyond its fundamental value. Consequently, this can 

potentially lead to a housing bubble (Case & Shiller, 2004).  

 

The general belief, in line with previously discussed bubble theory, is that a bubble is present when people 

buy dwellings they cannot afford, due to expectations of a future price increase. The incentive for saving is 

lost, as it is believed that the appreciation of the house will do the saving on their behalf, perceiving 
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housing as a “safe” speculative investment. Conclusively, based on their findings, the study identified a list 

of deciding criteria’s for whether or not a housing bubble exist (Case & Shiller, 2004): 

 

• There are prevalent expectations of increasing prices in the housing market. 

• Pressure and expectations of owner-occupation. 

• Common understanding that it is profitable to invest in housing. 

• Growth in housing prices exceeds growth in household income. 

• Housing prices receive increased media coverage and become a common topic for private 

conversations. 

• There are limited comprehension and knowledge concerning risks associated with investing in 

housing. 

• The housing market is dominated by simplified perceptions of determining mechanisms. 

 

Naturally, it is evident that these seven factors are mostly related to the psychological aspect of price 

formation. As such, a more thorough analysis will be carried out in section 7.1., determining whether or not 

the market characteristics are prevailing in the Norwegian housing market.  

 

3.3. Concluding Remarks 

In conclusion, the purpose of this chapter has been twofold. The first part has analyzed and discussed the 

historical development of the Norwegian housing market, specifically focusing on consequences and 

characteristics of previous crises, and what the prevailing housing tax schemes and regulations are. 

Thereby, it is assumed that the reader has gained a thorough introductory overview of the mechanisms 

characterizing the Norwegian housing market.  

 

The second part has the purpose of defining what an actual bubble is, as this is a relevant term when 

analyzing the correctness of housing prices. As such, both definitions and a mathematical bubble test have 

been elaborated, followed by Case & Shiller´s criteria for a housing bubble. Conclusively, the reader is 

assumed to gain the relevant background information, to be able to spot the characteristics of an emerging 

housing bubble.  
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4. Theory Description 

The purpose of this chapter is to present and explain key theories that will be used in the paper. Firstly, the 

price formation through supply and demand in the housing market is discussed. Following, the theoretical 

foundation that the empirical models rely on are presented. In total, this is assumed to create a 

fundamental understanding of the thesis´s primary theoretical framework.   

 
4.1. Supply and Demand in the Housing Market 

In order to understand the housing market, it is pivotal to comprehend the fundamental drivers of house 

prices from a theoretical point of view. Corresponding to the microeconomic model of price-determination 

in a market, the aggregated house price level is similarly determined by supply and demand. Despite this 

similarity, however, the housing market is characterized as highly complex. This complexity comes as a 

result of factors such as government regulations, asymmetric information between buyer and seller, 

differences in space, location, standard and type of dwelling. Furthermore, there are substantial 

transaction costs that are associated with dwelling-transactions, for both buyer and sellers, such as 

commissions, fees and taxes.  

 
Based on the above, it is evident that constructing a model that completely captures the fundamental 

drivers of supply and demand in the housing market is likely difficult at best. Therefore, simplified 

assumptions are needed to make house price dynamics more comprehendible. In that context, the purpose 

of this section is to present and explain the most important variables that make up the housing market. For 

a thorough understanding of the dynamics, the section will distinguish between supply and demand in the 

short- and long-run, explaining their respective development towards equilibrium.  

 
4.1.1. Supply 

The supply of housing is mainly adjusted by changes in new constructions and demolition or departure of 

old. Constructing a house is however not necessarily straightforward. On the contrary, it is likely to be time-

consuming due to factors such as regulations and bureaucracy. Moreover, construction is affected by the 

scarcity of land, available infrastructure, costs and expectations of future demand. Accordingly, supply is 

assumed to be almost completely fixed in the short-run and is thus mainly subject to change in the long-

run.  

 
The supply curve of the housing-market depicts the quantity of dwellings available at different prices. To 

explain the dynamics of the supply mechanism, the theoretical framework of Boug & Dyvi (2008) is used. 

According to them, the housing-supply consists of both new and used (i.e. existing) dwellings that are 
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offered in the market. Moreover, their model is based on the thought that the supply of new dwellings 

depends on the profitability of construction, which again is assumed to be dependent on housing prices 

and the cost of plots. With that context in mind, the function for initiation of housing-investments is given 

as (Boug & Dyvi, 2008): 

 /'('!')!'*( = /(0+ , 0, , 0-) (3) 

 
Where,  
 

"" = Housing	price 

"# = Construction	costs 

"$ = Price	or	cost	of	plot 

 

The formula is to be understood in the way that if housing prices increase then, all else equal, initiation of 

investments in the building of dwellings will increase. On the contrary, an increase in constructions costs 

and/or increasing plot costs will, all else equal, reduce the initiation of new dwellings.  

 

As mentioned, the supply is assumed almost fixed in the short-run, and as such the supply elasticity is 

nearly perfectly inelastic. Moving towards the medium-term, the supply slowly adjusts to demand, with 

gradual finalization of construction. Supply is thus increasing, and in the long run, therefore, the supply of 

dwellings is close, but not entirely, perfectly elastic (Kenny, 1999).   

 

While the argumentation above can be argued to intuitively make sense, Quigley (1979) argues that 

modelling of dwelling-supply is generally complex in the real world. An example is the use of number of 

initiated- and completed dwellings as a metrics to measure changes in supply. According to Kim, Phang & 

Wachter (2012), the housing stock is also affected by house-owner´s decisions regarding conversion of 

existing housing stock, referring to factors like demolition, abandonment, repair, renovation or the use of 

dwellings for other purposes than accommodation for living. As such, there is presumably difficult to fully 

determine the supply mechanism in the housing market. However, the above is assumed to illustrate an 

educated guess.  

 

4.1.2. Demand 

In its essence, the demand curve for the housing market depicts the demanded quantities for given prices. 

As explained in the preceding section, there is a lag in the supply of new housing which implies that housing 
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prices can be determined solely by demand in the short run. Accordingly, this substantiates the crucial role 

of demand in the housing market.  

 

As mentioned in the introductory chapters, housing is by no means homogeneous. Consequently, the 

determination of demand should optimally be divided into subsections such as type of dwelling, location of 

dwelling, the purpose of use and more. However, as mentioned in the delimitation section, the market will, 

of practical reasons, be viewed as a whole.  

 

According to Jacobsen & Naug (2004), demand can mainly be separated into two components: 

 

• Demand for dwellings for owner-occupation purposes 

• Demand for dwellings for investment and/or speculation purposes 

 

The first component is reasonably assumed to be much larger than the latter, in which theory focuses on 

the demand for owner-occupied dwellings. Moreover, Jacobsen & Naug (2004) assume that this demand is 

proportional to the total demand for housing, and thus acts as an overall proxy for the housing market. To 

build further on this, the paper will apply the theoretical framework proposed by Jacobsen & Naug (2004) 

to determine housing demand, where it is assumed that housing demand is given by the following 

aggregate demand function: 

 5% = 6 7
8
" ,

8
5: , ;, <=,					6& < 0, 			6' < 0, 			6( > 0, (4) 

 

Equation (4) essentially shows that the housing demand (5%) is a function of the following parameters: 

" = Total	housing	costs	for	a	typical	owner 

7 = Index	of	prices	for	goods	and	services	other	than	housing 

<= = Total	housing	costs	for	a	typical	tenant	(rent) 

@ = Households´	real	disposable	income 

E = A	vector	of	other	fundamentals	that	affect	housing	demand 

G! = The	derivative	of	f(⦁)	with	respect	to	argument	I	
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The equation is to be understood in the way that if the real disposable income (Y) increases, demand 

increases. Conversely, if housing costs related to homeownership increase relative to rental prices or prices 

for other goods, demand for owner-occupied dwellings decrease. Furthermore, the vector X is added to 

capture all other fundamental factors that affect housing demand, such as demographic conditions, banks´ 

lending policies, and household expectations regarding future income and housing costs. Particularly the 

latter, households expectations, are found important as dwellings are consumer durable, likely to be the 

most considerable purchase during a lifetime and because households are often debt-financed, indicating 

that there is some risk associated (Jacobsen & Naug, 2004).  

 

Equation (5), i.e. X in equation (4), measures the real housing costs for owners A)*B	as it includes the value 

of goods the house-owner relinquishes by owning and occupying a dwelling. In essence, the real housing 

cost for an owner-occupier is therefore affected by factors such as housing cost per real krone (NOK) 

invested in a dwelling (BK), the price (PH) and expected rise (CD*+) of an average dwelling, the nominal 

interest rate (i), expected inflation (ED), as well as the marginal tax rate on capital income and expenses (E). 

The real housing cost function is thus: 

 

 8
" ≡

"5
" GH =

"5
"
[J(1 − E) − CD − (CD*+ − CD)] (5) 

 

In the final part of the equation, [J(1 − E) − CD], represents the real interest rate after tax, measuring net 

interest related to mortgage loans. Essentially, equation (5) shows that with a higher interest rate, the 

housing costs will increase as well. This is because of the combination of increasing interest costs and the 

alternative cost of not having the money in the bank. Moreover, (CD*+ − CD) expresses the expected real 

increase in the price of housing. Consequently, an increase in this expression results in increasing 

household wealth, thus decreasing households’ real costs, which at the end makes owner-occupation 

favorable relative to renting, causing an increased demand (Jacobsen & Naug, 2004).   

 

Demand is assumed to increase if income increase, and if rental income increases relatively more than 

housing prices, demand is further pushed upwards due to the advantageous situation of investing in a 

dwelling for rental purposes. Furthermore, given decreasing interest rates and/or increasing expectations 

of price growth for dwellings, investing trump money in the bank. Naturally, the effect is thereby also an 

increase in demand (Jacobsen & Naug, 2004).  

 



 22 

Finally, the households´ real disposable income (Y) is determined through the following equation, where YN 

equals the nominal disposable income: 

 2 =
23

0."45.#04.$ 						,						7# + 7/ + 70 = 1 (6) 

 

Equation (6) thereby express how households purchasing power are reduced with increasing housing prices 

(Jacobsen & Naug, 2004).  

 

4.1.3. Short- and Long-Run Equilibrium 

Naturally, in a perfect frictionless market, the equilibrium price appears in the intersection between the 

supply and demand curve. However, it is important to note that the responsiveness of the supply for 

dwellings are slow in the short-term, and as such, assumed to be essentially fixed. Consequently, only a 

temporary equilibrium exists in the short run, and prices are mainly explained by changes in demand. This 

inelasticity of housing supply in the short run is confirmed by Corder & Roberts (2008), stating that the 

time-lag comes as a result of the nature of house building, where it can take numerous months to finalize a 

dwelling.  

 

Figure 2: Supply and Demand in the Housing Market 

 
Source: Own creation based on (Corder & Roberts, 2008).  
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Due to the time-lag of housing and the fact that most housing construction investments are more or less 

irreversible, there are naturally risks involved. Therefore, the short-run supply curve will take a steeper 

form than the long-run curve, leading to a passing equilibrium when changes in the demand curve happen. 

As seen in Figure 2, this results in a natural difference between the long- and short-term market for 

dwellings.  

 

In the long run, increasing demand will result in construction companies building more houses, as 

presumably, this indicates that there is money to make. As such, the housing supply adjusts to the 

prevailing demand. Consequently, supply will increase as long as the price level of dwellings is above the 

long-term equilibrium, and thus price elasticity is close to perfectly elastic in the long run.  

 

Figure 2 demonstrates the condition where there is a positive shock in demand for dwellings. Due to the 

limited possibility of a quick change in the supply, this leads to a temporary equilibrium in point (b). This 

short-run equilibrium thereby incentivizes dwelling-investments, causing the housing stock to adjust as 

additional housing projects are finalized over time. Naturally, this results in the market eventually, in the 

long-run, returns to the long-run equilibrium as seen in (c).  

 

4.1.4. Banks´ Lending Policies 

While the preceding subsections have thoroughly explained the price formation in the housing market, 

Kenny (1999) finds that a noteworthy shortcoming when modelling supply and demand in the housing 

market is the neglection of banks’ lending policies. This is because most households are dependent on 

mortgages to buy dwellings, and as such, the banks´ lending policies are likely to be a vital part of the 

determination of housing prices. In this context, Jacobsen & Naug (2004) propose that lending policies 

depend on factors such as government regulations, bank´s profitability, collateral values of customers´ 

dwellings, as well as customers´ (expected) ability to repay debt. With this in mind, the banks´ lending 

policies can be written as follows: 

51 = ℎ #9, :(;, 2, <,
04
0
' (7) 

ℎ& > 0,			ℎ' < 0,			ℎ( > 0,			ℎ, < 0,			ℎ- > 0 

 
Where  :. = the banks´ supply of credit to households, O = the profitability of the banks´, REG = measures 

government regulation of bank lending, U = unemployment rate and lastly ℎ/  = the derivate of ℎ(•) with 

respect to argument i.  
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Equation (7) tells us that declining profitability for banks, stricter bank lending regulations from the 

government, declining income expectations as well as a fall in collateral values, all reduce the banks´ supply 

of credit to households and thus likely also the demand for dwellings. Moreover, an increase in 

unemployment has the effect of lowering wage growth expectations, and thereby the uncertainty 

regarding repayment of loans increase. Conversely, the opposite effects will result in an increase in the 

supply of banks´ credit.  

 

4.1.5. Summarized 

This subsection explains the supply and demand mechanism in the housing market, enlightened through 

both quantitative equations and qualitative explanations. It is found that while the housing market is highly 

complex, simplified assumptions enables comprehendible explanations.  

 

Firstly, the supply is almost completely fixed in the short run, as construction, for example, is affected by 

regulatory forces and the time-lag of finalization. Boug & Dyvi (2008) finds that the initiation of new 

dwellings is affected by housing prices, construction costs and the price of land. Moreover, while the supply 

is assumed nearly perfectly inelastic in the short run, it moves towards perfect elasticity in the long run. 

 

Secondly, demand is influenced by factors such as housing costs, alternative costs, rental costs, real 

disposable income, expectations of future increase in prices, real interest rate after tax and expected 

inflation. With this in mind, demand is found to be the primary determinant in the short run. However, in 

the long run, supply increases in line with demand, whereas the long-run equilibrium is established.  

 

Finally, it is important to note that housing prices are subject to possible dramatic fluctuations if factors 

such as interest rate, unemployment rate, GDP or other fundamental factors vary significantly. For 

example, given a higher unemployment rate, it´ll likely lead to more pessimistic household-expectations 

regarding their future disposable income and thus their ability to pay their household debt. Similarly, a 

higher interest rate will make money more expensive, thereby likely resulting in decreasing housing price 

(Jacobsen & Naug, 2004).  

 

On the other hand, lower interest rates, lower unemployment rate and higher GDP-growth will likely result 

in the opposite situation – i.e. higher house prices. With a reduction in interest rates, access to money will 

become cheaper and thereby more accessible. This will likely increase the demand, and thereby the 



 25 

housing prices. For a more in-depth understanding, the empirical effects of fundamental factors will be 

explained later in chapter 6. 

 

4.2. Hodrick-Prescott Filter 

In 1981, Robert J. Hodrick & Edward C. Prescott developed a model to filter data and to reveal a stochastic 

long-term trend in macroeconomic time series (Pedersen T. , 2001). To reveal the long-term trend, the filter 

is applied to remove short-term fluctuations in the evaluated data. Moreover, it can be used in association 

with the forecasting of economic business cycles or assessment of previous market conditions (Kenton, 

2019b). By removing deviations through smoothing the curve, the mathematical algorithm calculates the 

trend and cycle component, which can be used to examine historical data (Hodrick & Prescott, 1997). The 

Hodrick Prescott filter is expressed through the following equation: 

=! = >! + ?!												@A&	B = 1, .		.		.		 , D	 (8) 

 

In equation (8), (y) represents the observed time-series, (g) is the growth component and (c) is the cyclical 

component. While the growth component (g) represents the underlying trend, it is the cyclical component 

(c) that express the deviation between trend and the actual time-series analyzed. The concept is to 

minimize the deviation between the observed data and the trend, with the purpose of finding the relevant 

value of the trend-line to evaluate the results. By being a univariate method, the HP-filter only applies the 

information derived from the time-series to calculate the cyclical component, (c) (Bjørneland, Brubakk, & 

Jore, 2005).  

 

With the abovementioned theoretical context in mind, the model is used to examine if the trend in 

historical housing prices indicates an over- or undervalued market. By looking at the value of the cyclical 

component, and compare it to the underlying trend, it enables examining whether housing prices are 

irrationally priced, and thus in the end whether there could be bubble tendencies present in the market.  

 

The trend component is found in the following equation (Hodrick & Prescott, 1997): 
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The cyclical component, c, is minimized in the first part of equation (9) by calculating the squared deviation 

between actual observed values and the trend. The squared deviation is calculated to account for both 

negative and positive deviations from the observed time-series. This is because both the negative and 

positive indicators of a bubble can occur. As a result, the long-term equilibrium states that the average 

development in c will be close to zero. In a situation where c ≠ 0, there can be indicators of an over- or 

undervalued housing market. Thus, it is desirable that the trend is as close as possible to the observations 

in the real housing prices. Furthermore, the second part of equation (9) expresses the growth rate of the 

trend/growth component, weighted by a smoothing parameter (lambda/S) (Hodrick & Prescott, 1997). 

 

4.2.1. Lambda (I) 

The value of lambda (S) is decided exogenously and can be set to a value in the span of zero to ∞. The 

parameter decides the extent of deviation from the trend. By setting S to zero, the trend-line will match 

the observed time-series, as the second part of equation (9) is zeroed out (Bjørneland, Brubakk, & Jore, 

2005). A S close to zero reflects smaller differences between the observed data and the trend-line, while 

higher values create a straighter line, reflecting larger differences. When deciding the S-value, the choice 

depends on whether annual, quarterly or monthly data is analyzed, and as such, this has to be taken into 

account when deciding the S-value. To decide S is challenging, due to the application of discretion from 

those who choose the level, and practitioners have different perceptions of what values that is expedient 

to use.  

 

Even though the determination of S is exogenous, there are several studies conducted on which value that 

best reflect the desired result for the analysis. Kydland & Prescott (1990) suggests that the most reasonable 

value for quarterly data is S = 1600, based on observations up against GDP and the reasonable trend 

estimate from this test. This was later supported by Marcet & Ravn (2003) in their analysis of data from a 

selection of OECD-countries. On the other hand, Statistics Norway used a considerably higher filter of S = 

40.000 when evaluating quarterly data (Johansen & Eika, 2000). For annual data, Backus & Kehoe (1992) 

suggests S = 100, while Ravn & Ulhig (2002) suggest a lower filter of S = 6,25 (as cited in Choudhary, Hanif 

& Iqbal, 2014). The various suggestions of the lambda-value indicate that there is uncertainty concerning 

the estimation of the value. Which value that results in the best fit when observing housing prices is thus 

hard to determine, and as such, represents one of the shortcomings of the HP-filter. 
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4.2.2. Shortcomings of Model 

The HP-filter is widely used by academics and practitioners, however, due to its simplistic nature, the 

model has some shortcomings. It is pivotal to address the weaknesses that can result in outcome-

influencing noise, as it should be kept in mind when concluding. 

 
• Deciding Lambda (S): As previously mentioned, a shortcoming of the model is the decision of the 

value of lambda (S). The parameter decides the smoothing of the curve, and thus profoundly 

influence the outcome. Setting the parameter is subjective, and therefore, it is difficult to 

determine the correct value in relation to observed data, which in this case is housing prices. From 

a statistical point of view, it is argued that the value of lambda should be set to lower levels than 

practiced in most cases today, e.g. lower than the quarterly value of S = 1600 (Hamilton, 2017). On 

the other hand, Flaig (2015) argues that by using too low values of S the trends responsiveness to 

business cycle fluctuations is too high leading to an underestimated relevance of the cyclical 

component (Flaig, 2015).  

 
• Equal Weighting to the Cycle Component: When using the HP-filter, the method equally weighs 

negative and positive cycle components, meaning that it assumes negative and positive trends in 

the economy last the same amount of time. Studies by Cristina D. Romer, however, contradicts this 

assumption, displaying that upturns in the economy last longer than downturns (Romer C. D., 

1999).  

   
• End-point Errors: The model analyzes time-series lasting a given period of time, and when applying 

the filter, previous, current and future data are used to estimate the trend. This implies a two-sided 

model, but at the beginning and the end of the time-series, there is no previous or future data to 

incorporate. Hence, the model becomes one-sided in the endpoints, unlike the two-sided mid 

sample. As a consequence, observations in the two end-points will only be based on a limited 

amount of data, creating uncertainty regarding the outcome (Bernhardsen, Eitrheim, Jore, & 

Røisland, 2004).  

 
• Real-time Observations: Observations from the present is often linked with some uncertainty and 

can be adjusted in the future. Due to the end-point errors, there can be issues regarding the real-

time data, and the observations derived from the present state (Hamilton, 2017). As the purpose of 

the analysis is to look at current housing price development, this issue is unquestionably relevant.  
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• Long-cycle Problems: By applying the filter, there is a risk that long cycles do not get picked up in 

the analysis. For example, if longer periods of increasing housing prices are observed, the filter 

adjusts the trend upwards instead of measuring the deviation of cycle (Vale, Kutluay, & Yildiz, 

2015).  

 

• Models Foundation: The HP-filter is also criticized for not taking fundamental factors into account. 

Changes in fundamental factors can be decisive for changes in housing prices, but as the HP-filter 

only looks at observed time-series, the filter can draw wrong conclusions whether or not the 

market is correctly priced. Finally, the model is also criticized for having a weak relation to the 

underlying process of data-generation (Hamilton, 2017).  

 

Concluding on the HP-filter, it is essential to note that while there evidently are a noteworthy number of 

shortcomings of the model, the use of the filter is supported by multiple research. In relation to the 

Norwegian housing market, specifically, it is used by major institutions such as SSB (Haakonsen, 2015), 

Finansdepartementet (Finansdepartementet, 2019) and Norges Bank (Norges Bank, 2017), among others. 

As such, the model is found valid to be used in the empirical analysis.  

 

 

4.3. Tobin´s Q 

In subsection 4.1. it was established that the primary determinant for short-term fluctuations in housing 

prices are changes in demand. Thereby, to assess the development from a long-term perspective, an 

analysis of construction costs relative to a dwellings market price is suggested. For this purpose, the 

theoretical framework named Tobin´s Q is applied. This ratio compares the relationship between market 

prices and replacement costs and is widely used as a mean of deciding the long-term equilibrium in the 

housing market (Haagerup, 2009). 

 

Theory dictates that when the market price of an asset (e.g. a house) exceeds the replacement cost, it is 

expected to be beneficial for investors to invest in construction, assuming no restrictions regarding plots, 

labor or materials (Pirounakis, 2013). As such, Tobin´s Q can be used to evaluate whether the market value 

of existing dwellings is fundamentally supported by their replacement costs. Replacement costs are to be 

understood as the total cost of constructing a dwelling, meaning that all kinds of relevant expenses such as 

materials, labor and cost of land are included.  
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The abovementioned relation can be mathematically defined as: 

U =
VWXYZ[	"XJ\Z	]6	C^J_[J`a	5]b_J`a

cZdeW\ZfZ`[	\]_[_  (10) 

 

Equation (10) represents what is named the average Q, and not the preferable marginal Q. Hayashi (1982) 

argues that while the marginal Q would be better as it expresses the additional unit of capital to 

replacement cost, rather than average Q of whom expresses the existing, it is not directly observable in the 

market. Despite this, the average and marginal Q can under certain assumptions be alike, which will be 

elaborated later. 

 

To understand equation (10), it is pivotal to know what the different values of Q mean. If Q > 1 it means 

that the market value of existing housing exceeds replacement costs, and thereby incentivizes suppliers to 

invest in more dwellings. Given this relation, rational investors will keep investing in housing as long as Q 

exceeds 1, and the optimal level is reached once the marginal Q = 1. In the long-run equilibrium, this 

implies that the marginal Q will move towards 1, which in turn will result in marginal Q = average Q (Burda 

& Wyplosz, 2009).  

 

4.3.1. Marginal and Average Tobin´s Q: 

As mentioned, the marginal Q is not directly observable in the market, in which many empirical studies 

apply average Q as a proxy. In order to fully understand the difference between marginal and average Q, 

and why one is superior to the other, Hayashi (1982) defines:  

 

• Marginal Q = Ratio of the market value of an additional unit of capital to its replacement cost 

• Average Q = Ratio of the market value of existing capital to its replacement cost 

 

Based on these definitions, the concepts can be illustrated in an example; If one company has 20 units of 

capital and decides to add two more, and another has ten units and want to add one more, it will be more 

than twice as costly for the former. As such, the assumption of diminishing returns of scale in adjustment 

costs results in a firm´s profit to rise less than proportionally with their capital stocks. Thereby, the marginal 

Q will be less than the average Q (Romer D. , 2019). 

 

Despite this, Hayashi (1982) has found conditions where the average- and marginal Q are practically alike: 
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• Suppliers are price-takers in the market: This condition implies that the market is characterized as 

perfect competition. As such, the suppliers are not able to influence prices but has to adjust the 

quantity to the demand.  

 
• The production- and installation functions are linearly homogeneous: This implies that if this 

condition is met, the average Q will be independent of the initial capital stock.  

 
• Perfect capital markets: Free flow of capital across borders. 

 

Consequently, it is assumed that all the conditions are likely not to be fulfilled, in which the paper will make 

use of the average Q.  

 

4.3.2. Link to the Housing Market 

The neoclassical “Q” theory suggested by Tobin (1969) was first formed to analyze investments in the 

financial markets. However, it can also be applied to analyze the housing market to determine whether 

housing prices are valued appropriately. In this context, equation (10) will be applied, where the market 

price of existing dwellings is the observed sales-value, and construction- and plot costs are used as a proxy 

for replacement costs. Naturally, a rational investor would not pay more for a dwelling than the total cost 

of construction, in which the theory is assumed to hold for the housing market as well. 

 

Concerning the housing market, Tobin´s Q ratio is used to determine whether the housing market is 

overvalued, fair-valued or undervalued. As such, the condition of Q > 1 over an extended time period 

indicates an overvalued housing market, signaling that the observed prices exceed its fundamental value. If 

this is the case, this could, isolated, suggest that there is a bubble in the housing market. Conversely, a Q < 

1 indicates an undervalued housing market. These effects can be illustrated by a simple illustration:   

 

Figure 3: The Q-theory of Investment 

 
Source: Own creation, adapted from Burda & Wyplosz (2009). 
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Figure 3 implies that when the Q-value exceeds 1, market participants will escalate their investments, 

thereby increasing the total supply of housing. Consequently, this will over time push housing prices down, 

given that supply exceeds the demand in the market. The opposite effect will happen when Q is lower than 

1, resulting in decreasing supply and increasing demand. As such, the long-term equilibrium will be when Q 

= 1.   

 

A weakness of using Tobin´s Q in the housing market is that the construction of dwellings takes time. 

Thereby, it is possible that the q-value can exceed 1 for shorter periods, without implying that there is a 

housing bubble. This mechanism is seen in Figure 2, demonstrating that the supply curve is steeper in the 

short-run than the long-run. Furthermore, a shortage of vacant plots can limit the possibilities of 

construction, which naturally is a specific characteristic for the housing market. Lastly, assuming a 

homogeneous housing market is also a stretch. Inherently, there are significant differences in standards 

etc. regarding new- versus existing buildings.  

 

Despite the abovementioned shortcomings, it is believed that Tobin´s Q, in interaction with Hodrick-

Prescott filter and Price-to-Rent analysis, will enable a thorough empirical analysis.  

 
 
4.4. Price-to-Rent Ratio 

When a household decides their living situation, there are two common alternatives to choose between. 

Either they can buy a home, or they can rent one. Regardless of choice, there are expenses associated with 

both options. Renting affects both the tenant in terms of costs and landlords in terms of income. Thus, as 

part of determining whether Norwegian housing prices are fairly valued, the alternative costs of rental are 

one of the factors that need to be taken into account.  

 

One of the most common methods to evaluate the price formation in the housing market is the Price-to-

Rent ratio (P/R). It is used to assess whether housing prices are overvalued, undervalued or fairly priced. 

Before the housing bubble burst in the US in 2008, the ratio was at a level clearly indicating bubble 

tendencies. As such, the ratio is argued to be highly relevant and valid, when evaluating the current price 

formation in the housing market (Hargrave, 2020).  

 

The P/R ratio is derived from the classic Price-Earnings ratio, which is derived from Gordon & Shapiro´s 

(1956) dividend discount model. Described, analyzed and applied by researchers and market practitioners 
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worldwide, the P/E ratio is one of the most commonly known multiples to determine the value of a 

company´s shares through comparing its share price to its per share earnings (Hayes, 2020). For purposes 

of a more profound understanding of how P/R was developed, the real P/E ratio is determined by the 

following formula: 

"
C =

VWXYZ[	8WebZ	dZX	gℎWXZ
CWX`J`a_	dZX	gℎWXZ	(C"g)	 (11) 

 

As a modification of the P/E-ratio, Poterba (1984) developed the Price-to-Rent (P/R) ratio, with the purpose 

of evaluating the user costs of housing and further the price formation of housing relative to renting 

(Poterba, 1984). Annual rental income (R) reflects the earnings presented in the P/E formula, and the price 

of the stock is reflected through the market price of housing (P). Hence, the following equation expresses 

the real Price-to-Rent ratio: 

"
c =

VWXYZ[	"XJ\Z	]6	5]b_J`a
h``bWe	cZ`[We	i`\]fZ 	 (12) 

 
Comparing the fundamental P/E ratio to the real P/E ratio can indicate if a stock is over- or underpriced, 

and the same applies to the P/R ratio. To find the fundamental P/R ratio, the user costs of house ownership 

is presented by the following equation (Poterba, 1992; André, 2010): 

 

j_ZX	k]_[	]6	5]b_J`a = "(J0 + E + 6 − D) (13) 

Where,  
 
"  = Nominal Housing Prices 

J0  = Nominal Interest Rate after Tax 

E  = Property Tax 

6  = Recurring holding costs (maintenance, risk premium and depreciation) 

D  = Capital Gain  

 

In the short run, if renting costs are lower than the costs of housing, rent is cheaper relative to ownership, 

and thus favorable. This will lead to an increased demand for renting, resulting in an imbalance in the 

short-run market. In the long-run market, the renting prices will thenceforth be driven upwards, and the 

costs of housing would either reduce or stay a in steady-state (Himmelberg, Mayer, & Sinai, 2005). Hence, 
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the long-term equilibrium states that the user costs of owning housing are equal to the costs of renting (R), 

described in equation (14): 

c = "(J0 + E + 6 − D) (14) 

 
Thereby, by rearranging equation (14), the fundamental P/R can be formulated as follows: 
 

"
c =

1
J0 + E + 6 − D (15) 

 

Key fundamental factors regarding the housing market are thus accounted for, as the fundamental P/R 

ratio is calculated. An increase in the interest rate after tax (J0), the property tax (E) or recurring holding 

costs (f) will reduce the demand for housing, and furthermore the price.  

 

By comparing the real P/R ratio to the fundamental ratio, an analysis can be conducted in order to evaluate 

whether or not the housing market is fairly priced. If the real P/R ratio is at a high level, housing prices are 

significantly above the prices of renting. However, a high real P/R ratio does not necessarily indicate 

overpriced values, as long as the fundamental P/R levels support the level reflected in the real ratio. If the 

deviations between the two ratios are significant, fundamental prices do not support the current market 

prices, and can, in the worst case, signalize underlying bubble tendencies.  

 

4.4.1. Assumptions of P/R 

The preceding elaborated method depends on certain assumptions regarding the market situation, which 

should be specified before performing the analysis (André, 2010; Dam, Hvolbøl, Pedersen, Sørensen & 

Thamsborg, 2011): 

 
• All housing types are assumed homogenous, with a corresponding rent for each property: 

Consequently, P/R assumes that the market price and rent of housing does not depend on location 

or other site-specific factors. Naturally, this is not in line with reality, where each individual 

property has unique specifications that impact both the value of the property and the rental rates. 

In the P/R analysis, aggregated numbers for housing and rental costs are applied instead of specific 

prices and costs for each dwelling. While this results in an oversimplified methodological approach, 

it is assumed a valid argument that dwellings are homogenous in the analysis.  
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• The choice of renting or owning a dwelling is assumed to be perfect substitutes: When applying the 

P/R ratio one assumes that an increased housing demand leads to and increased rental demand, 

and vice versa. In reality, each person/household has different and specific preferences regarding 

whether to rent or buy. As previously elaborated, Norway has a 76,8% owner-occupation, clearly 

implying a favorability towards owning. Consequently, the assumption is in conflict with the reality 

of the Norwegian housing market characteristics.  

 
• No (zero) transaction costs: The assumption states that there are no costs connected with trade of 

housing. As Norway operates with a documentation fee of 2,5 percent of market values when 

transferring ownership of dwellings, this contradicts the assumption (Kartverket, 2020a). 

Moreover, the costs associated with looking for housing is neither included, which presumably 

breaks with reality.  

 
• Free, efficient and unregulated markets: This refers to equivalence between user costs of housing 

and rental costs. As the Norwegian rental market is highly regulated, this is likely not to hold.  

 

4.5. Concluding Remarks 

The purpose of this chapter has been to create a thorough introductory understanding of the theoretical 

framework explaining both the price formation in the housing market, and the theoretical base of the 

empirical models that will be used later in chapter 9. In that context, the preceding substantiates why the 

given models is a sensible choice for the analysis, despite some individual shortcomings. Moreover, the 

elaboration of the supply and demand shows how the housing market differs from many other markets, 

due to its complex nature. Conclusively, the chapter is thus assumed to fulfill its purpose.  

 

5. Determining Fundamental Factors 

Before conducting the fundamental analysis, a series of housing price models will be presented in order to 

identify the most commonly applied explanatory factors. As such, the main focus of this section is not 

understanding the theory and application of the models, but rather to get a thorough theoretical 

understanding of which factors that should be included in the fundamental factor analysis in chapter 6. To 

ensure validity, the models originate from some of Scandinavia´s most renowned institutions like Statistics 

Norway, different Central Banks and Ministries, as well as the previously discussed Jacobsen & Naug (2004). 

Additionally, the paper will look at both older and newer models, in order to ensure that multiple, as well 

as updated, perspectives are included. 
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5.1. Jacobsen & Naug (2004) 

This model has been discussed and presented in subsection 4.1., explaining the mechanisms of supply and 

demand in the housing market. Therefore, only the factors included are elaborated on, and not the 

mathematics that makes up the model. Their model found that the most important explanatory factors for 

the housing prices are interest rates, costs of construction, unemployment rate and households disposable 

income. In addition to these, factors such as the after-tax interest rate, marginal tax rate on capital 

income/expenses, household debt, rent, demographics, CPI, CCI and expectations were also assumed to 

have an explanatory effect.  

 

Jacobsen & Naug (2004) model mainly uses nominal rates, because they argue this is standard practice 

when constructing empirical housing price models. Despite this, they still argue that most literature uses 

real rates when estimating and comparing relationships. 

 

5.2. Model of Aggregated Type (MODAG) 

MODAG is a macroeconomic model developed for describing the Norwegian economy by Statistics Norway. 

Predominantly, it is applied when forecasting and analyzing with a short- to medium-term perspective4, 

being utilized by some of the most central financial institutions in Norway. The theoretical framework is 

based on modelling pre-owned owner-occupied dwelling prices from the demand side, while changes in 

housing capital are determined by the supply. This framework follows Boug & Dyvi (2008) and will briefly 

be presented and discussed in the following section. 

 

Following their methodological approach, Boug & Dyvi (2008) mainly divide between two models. The first 

seeks to model pre-owned owner-occupied housing prices, adjusted for the deflator for household 

consumption.5 As such, it can be mathematically written as: 

 

+!M − +? = N4 + N4.6 ∗ (&? − +?) + N4,8 ∗ ::D + N4,+ ∗ P (16) 

 
Furthermore, the second model, namely the initiation of new construction, is written as: 

Q'('!'!)!'*( = N+ + N+,49- ∗ (+!M − +?) + N+,4: ∗ (+QPM − +?) (17) 

 

 
4 Short- to medium-term is defined as a forecast up to 10 years (Boug & Dyvi, 2008) 
5 Note that small letters indicate that variables are in logarithmic form, as opposed to nominal values 
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Where the variables have the following meaning: 

 

d!_   = Indexed price for pre-owned owner-occupied dwellings 

d\   = Deflator for the consumption of households 

X\   = Households disposable income 

ccm   = Real interest rate after tax 

H   = Housing capital in fixed prices 

n/1/!/0!/21  =  Initiation of new dwellings (construction) 

dnY_   = Indexed price new dwellings, excluding plots (a proxy for building costs) 

 
 
Based on the above, MODAG assumes that owner-occupied dwellings are priced through the development 

in explanatory factors such as households´ disposable income (RC), real interest rate after tax (RRT) and 

housing capital (K). Similarly, the initiation of new constructions is determined by the relation between the 

price of pre-owned pre-occupied dwellings (pbs) and buildings costs (pjks).  

 

It is assumed that with increasing housing prices and/or increasing after-tax real interest rates, demand for 

housing capital will be reduced. Conversely, an increase in households´ disposable income should result in a 

higher demand for dwellings. Naturally, these assumptions are only valid given all else is equal.  

 

The initiation of new dwellings depends on how profitable the construction is, which again depend on 

housing prices and investment costs. Isolated, increasing housing prices will increase initiation of new 

investments. While, on the other hand, an increase in investment costs as a result of increasing building 

costs and/or cost of plots, will reduce initiation.  

 

In the long run, Boug & Dyvi (2008) finds that the real interest rate has the most significant impact on the 

housing price. An increase of 1 percentage point in real interest rate actually reduces housing prices by 

11,59 percentage points. Conversely, they find that the long-term equilibrium for initiation of new 

dwellings yields a one to one relationship. This implies that the relationship between housing prices and 

building costs remains constant in the long run6.  

 

 
6 Boug & Dyvi (2008), p. 196 – 199 for mathematical elaboration 
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5.3. BUMOD 

BUMOD was developed by The Norwegian Building Research Institute and the Social Economic Institute. 

The purpose of the model is to capture medium- to long-term developments in the housing market. As 

such, it differs from MODAG as it disregards the short-term effects. The model divides housing supply into 

six different housing types, of whom volumes are adjusted through “retirement” of existing dwellings and 

construction of new. On the other hand, the demand side considers demographical development, dividing 

the consumers into specific groups. Furthermore, demand for the housing types are divided into three sub-

categories; empty dwellings, passive consumers (those who do not want to move) and active consumers 

(chooses to either own, rent or not have their own dwelling) (Kongsrud, 2000).  

 

In the short-run, variations in housing prices are mainly affected by changes in demand which again is 

affected by disposable income, housing costs and savings. Conversely, in the long run, the development in 

housing prices are determined by construction costs, adjusted for average subsidies by Husbanken the 

preceding five years. Evidently, a weakness of this approach is, therefore, that plot prices are not 

accounted for. 

 

5.4. Housing Lab 

To this point, the preceding subsections have given an indication of which fundamental factors that are 

assumed to have explanatory effects on housing prices. However, in order to add newer perspectives, it is 

seen necessary to see whether more recent models yield similar explanatory fundamental factors.  

 

Housing Lab is a bubble index developed based on the published methodology of Anundsen (2019). The 

model compares the actual housing prices in Norway with the estimated fundamental prices and is 

reported on a quarterly basis. The essence of the model is thereby to evaluate whether the actual prices 

are supported by fundamental explanatory factors (Housing Lab, 2020).  

 

Anundsen (2019) applies an econometric model to evaluate deviations of actual prices from fundamental 

prices. His approach expects that user cost of housing, housing stock and disposable income is to 

cointegrate with housing prices. The model finds that an increase in user stock and housing stock has a 

negative effect on housing prices. Conversely, an increase in disposable income will result in accelerating 

housing prices.  
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Building on Anundsen (2019), Housing Lab´s bubble index applies the following fundamental factors to 

evaluate whether a bubble exists; real income per capita, real after-tax interest rates and housing stock per 

capita. As such, they find evidence that while the gap between actual and fundamental prices has narrowed 

in the recent years, the distance is now increasing. Thereby, they conclude that as of Q4 2019, the 

Norwegian housing prices are overvalued by around 11 percent (Housing Lab, 2020). For illustrative 

purposes the Bubble Index is seen in Figure 4, demonstrating the development since 2000. 

 

Figure 4: Housing Lab Bubble Index 

 
Source: Housing Lab (2020) 
 
 
5.5. Adjusted MONA 

Later in the thesis, in chapter 8, a comparative analysis will be conducted. The purpose of this is to enable 

more perspectives on the housing market, thereby hopefully yielding more viable conclusions. As such, it is 

seen fit to include a Scandinavian model as well, to both help determine common explanatory variables 

and to add new and possibly different perspectives.  

 

Hviid (2017) as part of Danmarks Nationalbank has developed a regional model for the Danish housing 

market, based on a sample covering 10 Danish regions in the timespan of 1987 to 2016. The dataset is 

based on a quarterly frequency, and all is deflated with private consumption, yielding real variables. Based 

on econometric modelling, Hviid (2017) finds that the following variables are assumed to have explanatory 

effects on housing prices:  
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• Real disposable income 

• Housing stock 

• Real user costs 

• Minimum first-year payments 

 

Similarly, Hviid, Hvolbøl and Pedersen (2016) developed an adjusted version of MONA. The model is 

assumed to explain household demand for owner-occupied flats, and it is important to note that this model 

was created with a specific focus on Copenhagen and Frederiksberg. The price relation is determined on an 

error correction form, and the inverse relationship of housing demand can be derived from the following: 

e]a" = 6,9 ∗ e]; − 27,4 ∗ e]a5 − 29,8 ∗ (0,3 ∗ b + 0,7 ∗ w) + \]`_[W`[ (18) 

 

Where,  

"  = Real price owner-occupied flats 

;  = Real disposable income 

5  = Housing stock 

b  = User cost 

w  = Lowest possible first-year payments 

 

As such, it is seen that both models apply the same explanatory variables. While some of the factors are 

previously known from other models, user cost and first-year payments stand out. In both models, they are 

to be interpreted in the same way, and in combination, they make up the costs of investing in a dwelling. 

Firstly, user costs are defined as a function of after-tax interest rates on 30-year fixed mortgage loan, 

administration margins payable on these, tax rate as well as expectations towards inflation. Secondly, first-

year payments are assumed to possibly restrict consumers willingness’ to purchase dwellings. It is 

understood as measuring the lowest cost a buyer incurs in order to live in a dwelling. This includes factors 

such as flexible after-tax rate, amortization and administration margins (Hviid, Hvolbøl, & Pedersen, 2016).  

 

The model implies that with a 1 percent increase in disposable income, the real house price is assumed to 

increase by 6,9 percent, all else equal. Furthermore, it is seen that, compared to user cost, the main 

emphasis is put toward first-year payments. Lastly, the signs (+/-) determines whether an increase in the 

respective variables has a positive or negative effect on housing prices (Hviid, Hvolbøl, & Pedersen, 2016).  
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5.6. Concluding Remarks 

In this chapter, a number of housing price models has been presented and discussed. As such, the purpose 

has been to evaluate which fundamental factors are most commonly assumed to affect housing prices. This 

has been viewed from both the supply and demand side of the housing market. An overview of the results 

is presented in Table 2 below, showing a general overview of which explanatory factors are included in the 

different models.  

 

Table 2: Overview of Common Explanatory Variables in Housing Price Models 

 
Source: Own creation 

 

Table 2 shows that the after-tax interest rate is the most common explanatory factor and is also found by 

research to be the variable with the most influential coefficient. This means that a percentage change in 

after-tax interest rates presumably has the most powerful effect on housing prices. Furthermore, 

disposable income and Consumer Price Index (CPI) is also included in all models. Lastly, turning towards the 

supply-side, housing stock is found to be the most common explanatory variable. 

 

Concluding on the chapter, the following fundamental factor analysis will largely be based on the preceding 

findings. However, as the above are econometric models, some important factors which can be important 

in determining housing prices are assumed not to be included. Contrariwise, some of the abovementioned 

variables identified are not included in the analysis, due to lack of reliable data. Nevertheless, the following 

fundamental analysis is assumed to include the most key determining factors, and thus give the reader a 

thorough understanding of the mechanisms and relationships of the housing market.   
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6. Fundamental Analysis 

To enable a thorough understanding of the Norwegian housing market, an analysis of determining 

fundamental factors are of utter importance. Neoclassical framework indicates that housing prices are 

determined by the law of supply of and demand for housing, meaning that any variable influencing supply 

and demand will affect housing prices (Irandoust, 2019). As such, the level and trend of the fundamental 

factors has a deciding influence on determining whether housing prices are abnormal or not.  

 

The thorough analysis of older and newer house price models in chapter 5 has created the foundation for 

which fundamental factors to look at, where especially disposable income and interest rates are found as 

common deciding factors. Furthermore, all models deflate with the CPI, and as such the following analysis 

will also analyze numbers in real terms. In addition to the abovementioned, the analysis will also look at 

other fundamental factors that are assumed to affect housing prices.  

 

The purpose of this chapter is thus to acquire empirical information to evaluate, analyze and determine 

whether the development, in real housing prices are supported by fundamental factors. For this purpose, 

the focus will be directed towards factors that both affect the demand-side, the supply-side and finally the 

psychology of the housing market which will be reviewed in chapter 7.  

 

6.1. Gross Domestic Product 

The gross domestic product (GDP) is one of the most central indicators of economic activity and health for a 

country, as it measures the total value added through production of goods and services s (OECD, 2020a). As 

housing prices are assumed to follow the cyclical movement of the economy, a comparison of the two is 

therefore anticipated to possibly enable further examination of the development housing prices.  

 

When deflating nominal GDP, it is important to apply the GDP-deflator and not CPI. This is because the 

GDP-deflator acts as a more comprehensive inflation measure, as it accounts for changes in for example 

investment patterns or consumption. As such, the main advantage of this approach is that the deflator is 

not based on a fixed basket of goods and services, like the CPI (Chappelow, 2019b). The data is presented 

on a real GDP per capita basis, and the development is illustrated in Figure 5. It is illustrated relative to the 

development in real housing prices, and while not directly comparable, the investigation of relative 

historical trends and patterns are still assumed to be of comparative value.   
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Figure 5: Development in Real GDP per Capita and Real House Price Index (1980 = 100) 

 
Source: CBN (2020a), SSB (2020b), World Bank (2020a) & SSB (2020c) 

 

The figure demonstrates that Norway has experienced a fairly stable and positive GDP-growth in the time-

period of 1980 – 2019. This is a result of many different economic happenings, however, in order to further 

understand and investigate the change in Real GDP, Figure 6 depicts the percentage change in real GDP per 

capita. 

 

Figure 6 illustrates that Norway has experienced a somewhat volatile percentage GDP-growth. Particularly, 

in the early years, Norway experienced rapid increases, followed by dramatic declines. Looking back at 

section 3.1.1. it is evident that these findings are in line with the economic crises that Norway has 

experienced. Particularly, it is seen that the latest financial crisis had a significant negative impact. After this 

point, the growth has generally stabilized at around 0 – 2 percent annually.  

 
Figure 6: Percentage Change in Real GDP per Capita 

 
Source: World Bank (2020a) & SSB (2020c) 
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The findings of Figure 5 and 6 implies that Norway´s housing price development is relatively consistent with 

its development in GDP. As such, it is reasonable to assume that a positive relationship exists, meaning that 

an increase (decrease) in GDP should be followed by an increase (decrease) in housing prices. This positive 

relationship is supported by Cohen & Karpaviciute (2017), who finds GDP to be a key determinant for 

housing prices. As such, it can be argued that growth in GDP has a supporting effect on the housing prices; 

however, it is likely not the only, or most important, determining factor. 

 

6.1.1. The Norwegian Petroleum Sector 

An interesting observation in Figure 6, is that Norway experienced a relatively quick recovery after the 

financial crisis (see also subsection 8.1.1.). Evidently, it is no secret that Norway is highly influenced by one 

sector, namely the petroleum sector, which has largely contributed to the country´s economic 

development. This statement is supported by data from Norwegian Petroleum, as illustrated in Figure 7.   

 

Figure 7: Macroeconomic Indicators for the Petroleum Sector in Norway 

 
Source: Norwegian Petroleum (2019) 

 

Figure 7 illustrates that the petroleum sector has had a significant impact on the Norwegian economy, and 

thereby showing how highly dependent Norway is on this single industry. Since the production started in 

the early 1970s, Norwegian Petroleum (2019) estimates that activities related to the petroleum sector have 

contributed with approximately NOK 15.000 billion to Norway´s GDP, in current NOK. Consequently, this 

vital source of wealth has put Norway in a one-of-a-kind position related to its economic flexibility. 

However, given this dependency, Norway´s economy is considerably exposed and affected by volatility in 
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oil prices. Assuming house prices follow GDP and GDP follow oil prices, the development in oil prices is thus 

presumably an interesting factor to investigate.   

 

According to Norwegian Petroleum (2020), approximately 225.000 Norwegians are indirectly or directly 

employed in the petroleum sector. Consequently, it is reasonable to assume that this important industry 

has spillover effects on the unemployment rate. This mechanism can be illustrated through a hypothetical 

example: If the oil prices increase, more jobs are created. When more jobs are created, presumably, 

disposable income increases. With increasing purchasing power, it is then reasonable to assume that 

demand for housing can increase, thereby pushing the prices upwards. Naturally, the opposite is assumed 

to occur if oil prices decrease.  

 

The development in deflated European oil prices is presented in Figure 8, showing volatile prices, 

fluctuating between over- or undersupply. The price peaked pre- and post-financial crisis of 2008, with a 

fall in between. Looking back at Norwegian GDP-growth and housing prices, it is seen that this trend is 

somewhat in line with the trend found in oil prices, thus further pointing towards a positive relationship. 

However, as the petroleum sector “only” accounts for 14,1 percent of total GDP in 2019, it is clear that 

multiple other factors are influencing the GDP as well.  

 

Figure 8: Development in Real Oil Price (USD per Barrel – 2019 prices) 

 
Source: U.S. Energy Information Administration (2019) 

 

In conclusion, it is difficult to evaluate or estimate how closely the housing market is to fluctuations in GDP 

and oil prices. Despite this, the preceding analysis shows that there exists a relationship between the 

variables. As such, the development in oil prices is assumed to support the GDP of which are assumed to 

influence housing prices. Finally, it is pivotal to comprehend that oil is likely not forever. According to 

Mirzoev, Zhu, Yang, Pescatori & Matsumoto (2020), the oil market is currently undergoing fundamental 
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changes and the demand is assumed to peak around 2040. Consequently, Norway is likely to depend on 

alternative sources of income in the future to be able to maintain a high level of GDP and indirectly possibly 

the high housing prices.  

 

6.2. Interest Rate 

According to findings from chapter 5, the after-tax interest rate is often considered the fundamental factor 

with the most significant influence on housing prices, as for example both the amount of household debt 

and monthly expenses are influenced by the level of the interest rate. A high interest rate will, as such, 

have a noteworthy effect on the personal economy and hence also purchasing power. Thus, it is reasonable 

to assume that this has spillover effects on the housing market, supported by Anundsen & Jansen (2013), 

who finds a self-reinforcing effect between housing prices and credit granted, where interest rates have an 

indirect effect through both the mortgage service and demand for credit. Bernanke & Gertler (1995), later 

supported by Shiller (2006) and Mishkin (2007), found that monetary policy has an impact on housing 

prices. Consequently, the interest rates which is highly influenced by the policy rate is impacted. Findings 

by Jacobsen & Naug (2004), Shi, Jou & Tripe (2014), and later Geng (2018) further supports the claim that 

interest rates have a significant impact on housing prices.  

 

One of the main instruments in the Norwegian monetary policy, is the policy rate. It is used by the central 

bank in order to stabilize economic growth and influences both the expected future inflation and economic 

goals. As such, it also reflects the interest financial institutions get on their deposits in the central bank 

(Norges Bank, 2020b). Consequently, the financial institutions adjust their lending rates hereafter. As over 

90 percent of mortgages in Norway have floating interest rates, this substantiates how households are 

highly influenced by the determination of the policy rate (Bjørlo & Winje, 2019). For example, 

contractionary monetary policy through increased policy rate provides pressure on banks to raise interest 

and deposit rates. Thus, Norwegian households are not only directly affected through more expensive debt, 

but also through higher interest income on savings.  

 

From 1986, the overnight lending rate, also called D-loan rate, was considered the policy rate in Norway. In 

1993, the liquidity situation in banking changed, and consequently the sight deposit rate was, and is today 

considered the policy rate (Norges Bank, 2020c). In Figure 9, the policy rate and the real after-tax interest 

rate is compared to the real housing prices. Nominal rates are calculated after-tax to account for the tax-

deductibility of owner-occupation. Furthermore, the nominal after-tax interest rates are converted to real 
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terms by the Fisher Equation: X = A&3/&34B − 1, thus removing the effects of core inflation. As illustrated, the 

development in housing prices is reflected on the left axis and the interest rates on the right axis.  

 

Figure 9: Development in Policy Rate, Real Interest Rate & Real House Price Index  

 
Source: CBN (2020a), SSB (2020b), CBN (2020b) & SSB (2020d)  

 

Figure 9 demonstrates that the policy rate and real after-tax interest rate follow the same trend, however, 

as the policy rate is in nominal terms, it is naturally above. Higher levels of interest rate in the period after 

the banking crisis support the decreasing housing prices in this period. Furthermore, after the Norwegian 

economy stabilized in 1992, the policy rate was reduced and consequently the interest rate as well. 

Following, the interest rates have experienced a decreasing trend, while housing prices have endured the 

opposite, supporting the statement that levels of interest rates influence housing prices. Except in the 

period between 2000 – 2002 and 2007, the interest rate has decreased up until 2018. Since 2018, the 

interest rate, affected by the policy rate, have increased, which can further support the flatter 

development in housing prices the past couple of years.  

 

Monetary policy is, as mentioned, one of the key instruments to stabilize a country´s economy and 

stimulate investments. Therefore, the central bank of Norway has in the past crises lowered the rate. An 

interesting finding from the financial crisis is the decrease in the policy rate and furthermore the interest 

rate. Even though the rate decreased, the housing prices fell, expressing that the interest rate, in isolation, 

does not always determine the development in housing prices. In the same way, the central bank would 

increase the policy rate when the economy is good (e.g. low unemployment and high wage growth), 

leading to higher interest rates, but based on the results, not necessarily lower housing prices (Sættem, 

2019) 
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A change in the interest rates can still be a risk for most households´, due to their increasing amount of 

debt. The debt level has for a long period increased faster relative to disposable income, making 

households vulnerable to changes in interest rates (Norges Bank, 2019a). An increase in rates leads to 

higher interest burden and could in the worst-case lead to defaults. Thus, the demand for housing would 

decrease. In the past year, the interest rate has increased, which consequently has had a negative effect on 

the interest burden rate (Norges Bank, 2019a). However, it is important to keep in mind that mortgage 

regulations restrict people from borrowing money that they are assumed not to be able to service, which 

may hinder instability in the debt market, and thus the housing market. This is further elaborated in 

subsection 6.6.  

 

As mentioned, both lending- and deposit rates set by the financial institutions are highly impacted by the 

monetary policy in Norway. From Figure 10, one can observe that over the past decades, these rates have 

followed each other closely. From the development, it is fair to assume that while a decrease in lending 

rates impact the purchasing power in a positive matter, the decrease in deposit rates have the opposite 

effect impacting household savings negatively. At the same time, many Norwegians are proved to invest 

their savings through purchase of dwellings. Therefore, it is reasonable to assume that changes in the 

lending rates have a greater impact on household´s economy than changes in the deposit rate (Halvorsen, 

2019).  

 

Figure 10: Development in Real Lending Rate & Real Deposit Rate 

 
Source: SSB (2020b) & SSB (2020d) 

 

Finally, the policy rate influence future expectations regarding inflation, economic development and the 

expectations of future interest rate levels (Norges Bank, 2020d). The forecast presented by the Norwegian 
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Central Bank ultimo 2019, illustrates that the policy rate would most likely stay unchanged at the level of 

1,5 percent in the near future (Norges Bank, 2019b). Consequently, the interest rate burden of households 

is predicted to not significantly change, given that the forecasted policy rate turns out to be true.  

 

Conclusively, the interest rate has a considerable impact on the purchasing power and debt-burden, and 

thus an indirect impact on the development of housing prices. The last decade, the interest rates have 

decreased significantly, stimulating the housing market. Lower rates give a smaller interest burden among 

household´s, which further can impact the debt service ratio of new debt. Despite the historically low 

interest rates, however, there has been a slight increase during the last couple of years. Due to the increase 

in household´s debt-to-disposable income ratio, as further elaborated in section 6.6., the households are 

considered more vulnerable to changes in the interest rate. Consequently, both the historical rapid 

increase and the recent flattening price development in housing prices can be supported by the 

development in the policy- and interest rates.  

 

6.3. Disposable Income 

In line with the interest rate, disposable income was, as illustrated in Table 2, found to be one of the most 

common and essential explanatory factors regarding the pricing of the housing market. This comes as no 

surprise, as the ability to purchase a home is highly dependent on a household´s level of disposable income. 

Geng (2018) finds that there is a positive correlation between disposable income and the housing prices, 

where higher disposable income per capita results in more money spent on housing and servicing of 

mortgage(s). Consequently, the positive relationship implies that increasing income should result in 

increasing demand for housing, and thus prices are pushed upwards (Geng, 2018).  

 

Disposable income can broadly be defined as the income a household can spend on consumption, invest or 

save. The difference between wage income, wealth income and other sorts of income on the one side, and 

taxes, wealth expenditures and other expenditures on the other side, is thus reflected through the 

disposable income (SSB, 2020e). Typically, the purchase of a dwelling is financed through a notable amount 

of debt, in addition to equity. Both of these funding alternatives are highly dependent on the level of 

disposable income. The level of mortgage granted is, as mentioned in subsection 3.1.3., dependent on the 

annual income, as per regulations provided by Finanstilsynet (2019a). Additionally, the disposable income 

also provides the possibility to service costs associated with mortgages, thus further substantiating the 

critical role of disposable income.  
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Lindquist & Vatne (2019) discusses the impact of an increase in purchasing power and found that housing 

affordability increase as the household´s disposable income increase, as this provides access to more debt. 

In addition to providing new possibilities of financing, higher income furthermore helps cover interest and 

instalments on mortgages. Contrariwise, if these costs were to increase relatively faster than the disposable 

income, payment problems could occur and thus lower the demand for housing (Larsen E. R., 2005).  

 

Figure 11: Development in Real Disposable Income & Real House Price Index (1980 = 100) 

 
Source: CBN (2020a), SSB (2020b) & SSB (2020f) 

 

To assess the development in real disposable income, it is compared to the real housing prices. A 

household´s disposable income is assumed to reflect a part of its purchasing power, and as illustrated in 

Figure 11, the households´ disposable income has increased since the mid 1990s, in line with housing 

prices. Disposable income has generally enjoyed steady growth, with the exception of 2005 and the year 

following the oil price drop in 2014. The increase in disposable income is seen in relation to Norway´s low 

unemployment rate and steady GDP growth the past decades. However, while the increase in disposable 

income has been favorable, the housing prices have increased relatively more since 1992. This can indicate 

that other fundamental or psychological factors are supporting the development in the housing prices, in 

addition to the disposable income. In the last couple of years, the gap between the two has shrunk, 

presumably because of the more moderate increase in housing prices. Nevertheless, a gap can indicate that 

housing is relatively expensive in today´s market, thus indicating reduced purchasing power and flexibility 

among households (Lindquist & Vatne, 2019). This can be a sign of imbalances in the housing market.  
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Katona (1975) found that expectations regarding the economy were formed by wage increases and future 

expectations of increased income, a finding that was later supported by Nyhus (2004), Case & Shiller (2004) 

and Anundsen & Jansen (2013). The steady growth in disposable income over the past decades may then 

be an underlying factor driving expectations towards a positive development in households´ economy, and 

further influence the expectations for increasing housing prices. These effects can be hard to isolate and 

precisely measure but are considered important for future price development.  

 

Conclusively, the households´ disposable income is assumed to have a determining effect on housing 

prices. Both debt financing and the service of mortgage costs are dependent on households´ accumulated 

wealth and income. Even though there is a positive correlation between the income and housing prices, the 

price growth in dwellings has exceeded income, supporting that there are likely other fundamental and 

psychological factors influencing the market. Finally, while the steady income growth is expected to impact 

purchasing power positively, the rising debt levels and increasing interest rates should have a negative 

impact on disposable income (Gerdrup & Torstensen, 2018).  

 

6.4. Unemployment Rate 

The unemployment rate is another noteworthy fundamental factor to account for when evaluating housing 

prices. With increasing unemployment rate, it is reasonable to assume that consumers expectations of 

disposable income in the future will decline, and vice versa. Related to the housing market, this means that 

the level of unemployment might interfere with a household’s perception of their ability to manage costs 

linked to the purchase and maintenance of a dwelling. As such, the relationship between housing prices 

and the unemployment rate is assumed negative. This statement of a negative relationship is supported by 

Geerolf & Grjebine (2014), Pinter (2018) and Irandoust (2019). Moreover, Jacobsen & Naug (2004) model 

implies that housing prices would fall by 11 percent over time, with a permanent increase in 

unemployment from 4 to 5 percent.  

 

In addition to the abovementioned, the level of unemployment can also be used as an indicator of a 

country´s economic cycle, where a recession often tends to result in layoffs as businesses see declining 

demand (Hall, 2020). Conclusively, the unemployment rate is an essential fundamental factor and is thus 

further assessed below.  
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Figure 12: Development in Real House Price Index, Unemployment- and Real Unemployment Rate (%) 

 
Source: CBN (2020a), SSB (2020b), NAV (2019) & SSB (2020g) 

 

Figure 12 illustrates the development of real housing prices, unemployment (registered) and real 

unemployment. While the registered and real unemployment share a similar trend, it is evident that the 

real unemployment is significantly higher. The registered unemployment only portrays the unemployed 

who are registered with NAV (Norwegian Labour and Welfare Administration). Accordingly, this only shows 

those who apply for work through NAV. Conversely, the real unemployment is supposed to follow the 

international standard of reporting, and as such, it is comprised of all unemployed, not just the registered 

(SSB, 2020h). Together, both rates yield valuable information about the current environment of the 

Norwegian labor market.  

 

Looking at Figure 12 it is seen that the registered unemployment rate has generally been low, with the 

lowest registered in 1980 (1,3 percent), highest in 1993 (5,5 percent) and an average in the time period of 

3,1 percent. The same trend is found in the real unemployment rate, however with higher numbers, 

averaging at 8,9 percent. For simplicity, the analysis of variations in unemployment is seen as one.  

 

The first rapid increase in unemployment was seen in 1987, a result of the previously discussed banking 

crisis. Additionally, similar upsurge is seen in the aftermath of the financial crisis and during the oil price 

shock of 2014. This is thereby consistent with the theoretical assumption that unemployment increases 

during economic downturns. Furthermore, the figure generally shows that there is a negative relationship, 

meaning that periods with low (high) housing prices are accompanied by high (low) unemployment rates. 

This relation is especially true in the earlier years of the time period. Surprisingly, the opposite relation 

seems to occur around and after the financial crisis. For instance, comparing real housing prices and real 
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unemployment, it is seen that both have mostly increased since 2008. Naturally, this contradicts previously 

reviewed empirical research. While there could be many reasons for this, it is difficult to pinpoint a specific 

reason. A hypothesis is a short-term imbalance in the market or a time-lag; however, the most likely 

explanation is that other fundamental factors also influence the housing prices.  

 

Conclusively, the Norwegian unemployment rate is relatively low, which will be further elaborated in 

chapter 8. The theory therefore dictates that this should imply an optimistic view on the future, and 

thereby indirectly an increase in housing prices. Furthermore, it is pivotal to look at both registered and 

real unemployment in order to get the accurate picture of Norway´s unemployment. While the registered 

seems low, the real seems relatively high. Nonetheless, although some of the data is in line with theory 

regarding a negative relationship, Figure 12 yields contradictory results. As previously mentioned, this 

might indicate influence from other fundamental factors, and as such more factors will be analyzed.  

 

6.5. Demographic Development 

A common prerequisite for increasing demand is an increasing population. With the historical rapid 

increase in housing prices, it is therefore interesting to evaluate whether the population growth has seen a 

similar trend. Furthermore, dividing the population into more variables will create a better understanding 

of what drives the population growth. As such, an analysis of Norway´s demographic development creates 

a further empirical foundation enabling the paper to answer its problem statement.  

 

Previous sections have illustrated that Norway has experienced rapid growth in its real housing prices. 

However, in order to get a more thorough image of the geographical separation of the growth, it is seen fit 

to further divide Norway into its biggest cities. The real house price development is therefore illustrated in 

Figure 13:  

 

Figure 13: Regional Development in Real House Price Index – Larger Cities (2003 = 100) 

 
Source: Eiendom Norge (2020a) & SSB (2020b) 
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The illustration of regional differences confirms that there are noteworthy differences among the largest 

cities. Not surprisingly, the highest prices are found in Norway´s capital Oslo. Conversely, the lowest is 

found in the smallest of the six cities (counting by population), namely Kristiansand. An interesting 

development is found in Stavanger which has experienced a significant increase until around 2013. 

However, in 2014, they experienced a rapid decline in housing prices. According to Wold (2019), this is a 

direct result of both the oil price shock of 2014, and an over-supply compared to the rest of Norway. 

Moreover, the differences within the cities are also remarkable. For example, in Oslo, the prices per square 

meter range from NOK 41.596 in the cheapest district to NOK 90.077 in the most expensive district (Lorvik, 

2020). The experienced differences are likely to be a result of factors such as population growth, net 

immigration, urbanization and household composition.  

 

6.5.1. Population Growth & Urbanization 

Norway has experienced a steady population-growth throughout the last 40 years. As illustrated in Figure 

14, the population had a particularly rapid percentage growth from 2002 – 2009, whereas the percentage 

growth has seen a declining trend in the last eight years. However, despite the volatile growth rate, the 

general trend has been upwards. The population has increased by 31 percent since 1980 and has seen a 

notable 16 percent growth since 2005. Naturally, more inhabitants equal more demand for dwellings, all 

else equal. Consequently, if the supply is not able to keep pace with demand, this should result in 

increasing house prices.  

 

Figure 14: Development and Percentage Growth in Population 

 
Source: SSB (2020i) 
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Similar to many other nations, more and more people in Norway tend to relocate to central areas, 

demonstrating an increasing trend towards urbanization (Appendix 12). In this relation, Wang, Hui & Sun 

(2017) found evidence that a 1 percent increase in the level of urbanization results in a 0,343 percent 

increase in housing prices. Furthermore, evidence showed that the more educated the newcomers, the 

more likely the effect (Wang, Hui, & Sun, 2017).  

 

Findings from SSB (2020j) show that especially people in the age of 20 – 29 moves to the more central 

areas in Norway, with a specific focus on Oslo. Naturally, the availability of land is scarcer in the bigger 

cities, which means that this trend could result in demand exceeding supply. Theory therefore dictates that 

prices should increase. Furthermore, in parallel with this trend towards increasing urbanization, there has 

been an increasing tendency towards smaller households. This is reflected through a decrease from 2,66 

people per household in 1980, to 2,16 in 2019. (Appendix 13).  

 

Furthermore, the demand for smaller (measured in square meter) residences has increased. Consequently, 

these are also those that are the most expensive per square meter. (Rydne, 2019). This is largely a result of 

Norway´s housing politics, restricting available loans (cf. 3.1.3), meaning that most people can only afford 

the smaller apartments. As such, the demand for these apartments skyrocket, which is also reflected in the 

price. Consequently, with an increasing population, an assumed lagging supply, fewer persons per 

household and an apartment-specific demand, it is reasonable to expect increased housing prices. 

 

6.5.2. Immigration  

The 2004 enlargement of the European Union resulted in increasing immigration to Norway, as illustrated 

in Figure 15. Research argues that this should result in increasing housing prices. Saiz (2007) found 

evidence that a 1 percent increase in immigration, increased housing prices between 2- and 3 percent in 

American cities. These findings are further supported by both Gonzales & Ortega (2009) and Degen & 

Fischer (2010) in their studies of the Spanish and Swiss housing market, respectively. Similarly, Nordbø 

(2013) found evidence from Norway that immigration should lead to increasing house prices in the short 

run. This is because while the supply of dwellings takes time, immigrants need a house as soon as possible. 

His results thereby showed that a 1 percent increase in immigrants resulted in a 3 percent increase in 

housing prices, thus in line with international research. However, conversely, Sá (2011) found the opposite 

effect in the United Kingdom, indicating that the results are not conclusive and that the effect can be 

country specific.  
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Figure 15: Development in Immigration, Net Migration and Immigration as Percentage of Population 

 
Source: SSB (2020i) and SSB (2020j) 

 

Figure 15 displays an increasing trend until 2011, followed by a current declining trend. Given the 

theoretical assumption of a positive relationship between immigration and housing prices, the above 

results should therefore, isolated, imply decreasing housing prices the last couple of years. Conclusively, 

the declining immigration can be one of the factors that have resulted in the slight decline in housing prices 

since 2017, however likely not the only determining factor.  

In conclusion, the demographic development Norway has experienced the last decades are likely to have 

had an influential effect on housing prices. With an increasing population, a trend towards urbanization, 

more demand towards smaller apartments, less people per household and an assumed historical lagging 

supply, it is reasonable to conclude that trends in demographic factors support the increasing housing 

prices. 

 

 

6.6. The Credit Market 

A prerequisite for any housing market is a well-functioning credit market. This is because it is essential that 

households have the ability to get the necessary financing to purchase dwelling(s). A key characteristic of 

the credit market is that both banks and policymakers can interfere with the mechanisms of the market. 

This is because they are able to control the supply of credit through, for example regulations, either 

increasing or decreasing the accessibility to credit. Thus, with increasing availability, demand for housing is 

likely to increase and vice versa. In line with the neoclassical framework of supply and demand, it is 
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therefore reasonable to argue that the development in the credit market is connected with the level and 

trend of housing prices.  

 

The relation between the credit- and housing-market is an exciting research topic, investigated by multiple 

academics. When people want to buy a house, it is usually financed by credit. Moreover, with increasing 

housing prices, households need higher amounts of credit. Consequently, increasing housing prices are 

accompanied by increased debt. As such, Anundsen & Jansen (2013) finds evidence that higher housing 

prices result in higher credit growth. This is further supported by Vogiazas & Alexiou (2017), finding 

evidence that credit growth is one of the main determinants of property prices, in their study of seven 

advanced OECD countries. Lastly, Kern & Wagner (2018) finds that the credit market is among factors 

supporting housing prices, thus further substantiating the importance of the credit market.  

 

6.6.1. Developments of The Credit Market 

With the abovementioned relationships in mind, it is of relevance to evaluate the credit growth in 

Norwegian households. The growth in credit indicates how fast households´ debt is increasing, and in 

situations where debt accelerates significantly relative to other fundamental macroeconomic factors, it is 

likely a negative signal for the overall economy. In this context, there are many ratios and variables to 

consider, such as the general public´s domestic and total gross debt, households’ gross debt, debt-to-

income ratio (DTI), interest burden and debt service ratio.  

 
Figure 16 illustrates the development in household’s real gross debt relative to real housing prices. The 

graph demonstrates an increasing trend in both variables, whereas while housing prices were above gross 

debt in the earlier years, gross debt has exceeded housing prices since 2006. Moreover, it is evident that 

there is a close positive relationship between the two factors, which is supported by a historical correlation 

of 0,97. As such, the illustrative and basic mathematical evidence supports previously mentioned 

theoretical findings.  
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Figure 16: Development in Households Real Gross Debt and Real House Price Index (1988 = 100) 

 
Source: CBN (2020a), SSB (2020b) & SSB (2020k) 

 

The recent growth in credit could imply easier access to financing for households. This could mean that 

more households are able to invest in dwellings, resulting in increasing demand. Consequently, this can 

result in increasing housing prices. Despite these findings, it can be challenging to evaluate which factors 

influence the other. According to Anundsen & Jansen (2013), there are self-reinforcing effects between 

housing prices and credit growth, where empirical findings show that higher housing prices result in higher 

credit growth and so on. As such, it is reasonable to assume that the growth in credit supports increasing 

housing prices, and vice versa.  

 

 

6.6.1.1. Debt-to-Income Ratio 

The debt-to-income ratio illustrates household’s financial liabilities relative to its disposable income, and 

consequently works as a key indicator of evaluating a household’s ability to service its debt (SSB, 2020l). If a 

household has a high DTI-ratio, it implies that they are relatively sensitive to macroeconomic changes such 

as for example increasing interest- and employment-rates. In contrast, a low DTI-ratio implies the opposite 

situation.  
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Figure 17: Development in Real DTI-Ratio (%) and Real House Price Index 

 
Source: CBN (2020a), SSB (2020b) & SSB (2020m) 

 

Figure 17 shows that while debt relative to income was just above 1 to 1 in 1996, households now possess 

over twice as much debt relative to their disposable income. Moreover, it is seen that housing prices and 

DTI-ratio follow the same trend. This is further supported by a correlation of 0,98, making it reasonable to 

assume that there is a positive relationship present. The findings are in line with previous discoveries of 

increasing debt, as it gets more expensive for households to finance the purchase of a dwelling. 

Furthermore, it coincides with the empirical findings of Anundsen & Mæhlum (2017), suggesting that debt-

to-income is increasing and thereby resulting in a society more vulnerable to changes in interest rates and 

declining income.  

 

6.6.1.2. Debt Ratio, Debt Service Ratio & Interest Burden 

Possibly the most vital factor influencing the development of the credit market is the interest rate. Bjørlo & 

Winje (2019) finds that Norwegian households have a strong preference for floating interest rates, stating 

that under 10 percent of loans use fixed rates. In contrast, the percentage of fixed rates in other 

Scandinavian countries is around 30-40 percent. Consequently, this further supports that Norwegian 

households are relatively sensitive to changes in interest rates. As such, a further investigation of interest 

burden and debt service ratio is conducted.  

 

Interest burden is defined as the ratio of interest expenses to disposable income, and thus express a 

household’s sensitivity to changes in interest rates. Figure 18 shows a generally declining trend since post 

banking crisis of 1987, with the exception of a hike during the financial crisis, illustrating a relatively low 
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interest burden from a historical perspective. This is a result of declining interest rates, indicating that a 

lower share of a households´ disposable income is used to service debt. Consequently, this should mean 

that the cost of financing is becoming cheaper, thereby possibly increasing the demand for housing (Norges 

Bank, 2019b).  

 

Figure 18: Development in Interest Burden & Debt Service Ratio  

 
Source: CBN (2019a)  

 
The debt service ratio, on the other hand, is the ratio of interest and normal principal payment to 

disposable income (Norges Bank, 2019a). This ratio is applied by lenders in determining whether a potential 

borrower can manage the loan. Essentially, it differs from interest burden as it not only accounts for 

interest expenses but all expenses related to housing such as down-payments and taxes (Hayes, 2019). 

Consequently, it yields higher values, and the increasing trend during the last 20 years indicates a possible 

risk. This is because it implies a larger sum of disposable income is directed towards servicing debt, 

increasing household’s sensitivity to changes in fundamental macroeconomic factors. 

 

Concluding on the analysis of the Norwegian credit market, it is seen that Norway has experienced a rapid 

increase in both supply and demand for credit, where the real gross debt has exceeded the real housing 

prices since 2006. Furthermore, the rapidly increasing development in debt-to-income ratio increases the 

risk of an imbalance in the market, resulting in a key financial system vulnerability (Norges Bank, 2019b). An 

increasing debt service ratio further supports this risk. With increasing housing prices and credit growth, 

the theory of a self-reinforcing ripple effect dictates that this trend will elevate further. As such, possibly 

the only way to halt this self-destructive pattern are policies and regulations. This will be further elaborated 
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next, and Norges Bank (2019a) states that the recent combination of a moderate increase in housing price 

inflation and decreasing growth in debt might be a result of credit requirements from banks.   

 

6.6.2. Credit Policies & Regulations 

The most common way for households to finance the purchase of a dwelling is through housing mortgages, 

and as such the supply and demand of credit is likely affected by policies and regulations issued by official- 

and financial institutions. The assumption is that the more favorable the terms are for borrowers, for 

example, low interest rates and the possibility of high leverage, the more likely it is that the demand for 

credit surge and thus also housing prices. The assumption is supported by Öhman & Yazdanfar (2018), who 

finds the bank´s lending policy and housing prices to be cointegrated in their study of the Swedish housing 

market.  

 

When a bank decides to grant loans, it is an overall assessment based on their internal lending policies, of 

whom are directly affected by official regulations. The purpose is naturally to control the credit growth, and 

thus contribute to sustainable development in household debt (Regjeringen, 2019). Given the findings in 

the preceding section, it is therefore evident that the imposed regulations are still of relevance.  

 

Key characteristics of recent regulations in the Norwegian housing market was presented in section 3.1.3., 

in which only the most important factors and possible effects of the previously mentioned regulations are 

discussed. Firstly, the FSA-regulation of 2011 imposed stricter requirements regarding credit assessment of 

borrowers related to the calculation of the loan-to-value (LTV) ratio. This ratio indicates the value of a 

mortgage relative to the property value. As such, a high ratio implies highly leveraged financing, while a low 

indicates that most of the property is equity financed. Naturally, a consequence of a high LTV-ratio is 

therefore a significant sensitivity to housing price fluctuations, as while housing prices could decrease, the 

nominal value of debt remains the same. The ratio´s importance is supported by Kern & Wagner (2018), 

who finds that the development in LTV-ratio has a substantial impact on growth in housing prices.  

 

The regulations since 2010 and up till this point, has resulted in several guidelines imposed in order to 

hinder market imbalances. The most noteworthy are the 15 percent equity rule, the restriction of only 

obtaining debt five times annual income and the solvency rule of being able to handle a 5 percent interest 

rate increase. While these regulations are rather rigid, the financial institutions are given the possibility of 

derogating from the rules in 10 percent of the loans on a nationwide basis, and 8 percent in Oslo 

(Finanstilsynet, 2019a). 
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6.6.2.1. Consequences for the Housing Market 

A direct consequence of the increasingly rigid requirements imposed by policymakers is reduced access to 

credit for some households, thus likely decreasing the demand for housing. Predominantly, this affects the 

younger segment of first-time buyers as well as low-income households, resulting in a particularly 

increasing demand for the smaller dwellings (Finanstilsynet, 2019a).  

 

Figure 19 illustrates the recent development in LTV-ratios, where it is seen that the total LTV amounted to 

65 percent in 2019. More interestingly, the share of LTV above 85 percent had a decreasing trend from 

2015 – 2017, whereas it is now increasing. Evidently, this question the feasibility of the regulations. Despite 

this, research conducted by Norges Bank (2019c) demonstrates that especially the 15 percent equity rule 

has had a damping effect on house price growth in large parts of 2017 and 2019.  

 

Figure 19: Development in Loan-to-Value (2015 – 2019) 

 
Source: Finanstilsynet (2019a) 

 

Concluding on the matter, the high degree of household debt is a significant vulnerability for the 

Norwegian economy, resulting in multiple households being sensitive to sudden changes in macroeconomic 

factors. To account for this risk, the mortgage regulations have tightened. Looking back at the development 

in real housing prices, it is seen that the rapid increase has basically stabilized/declined since 2017, 

indicating that, among other factors, the regulations might have an effect. This is further supported by 

Øystein Olsen, the Governor of the Central Bank of Norway, stating that the regulations have worked in line 

with their purpose (Norges Bank, 2019c). However, as previously stated, there are ways around the 

regulations due to the banks 10 (8) percent flexibility. This, in combination with historically low interest 
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rates, high disposable income, low unemployment, increasing urbanization and population growth, could 

indicate that the credit market still makes up a critical risk.  

 

6.6.3. Deductibility and Taxation on Housing 

Owning a dwelling is likely the most valuable asset most households possess, and as previously mentioned 

76,8 percent of Norwegian households are owner-occupied (SSB, 2020a). While there are practical reasons 

for this choice, it is also likely fueled by advantageous tax schemes incentivizing house purchases. This is 

supported by Geng (2018), stating that tax incentives on mortgages financing homeownership reduce the 

user cost of housing, thereby possibly contributing to high and increasing housing prices. In contrast, there 

are also taxation schemes with a likely negative impact on housing. Bø (2019) believes taxation of housing 

is vital in cooling off the housing market, finding evidence that an increased tax will result in decreasing 

housing prices.  

 

6.6.3.1. Debt Interest Tax Deductibility 

All interest paid on loans are tax-deductible, and as such mortgages are no exception. While this policy is 

not particularly directed towards the housing market, it is still beneficial for housing owners. Nevertheless, 

in the last seven years, the tax deductibility has decreased, being 28 percent in 2013 and 22 percent in 

2019/2020 (Pedersen R. , Rentefradrag på skatten, 2020). In practice, this means that with an annual 

interest of NOK 100.000, the interest tax deductibility results in NOK 22.000 in tax savings. Naturally, the 

deductibility scheme is assumed to have a positive effect on housing prices, indicating that a decreasing 

rate, isolated, should result in less rapid growth.  

 
6.6.3.2. Assessed Value vs. Market Value 

In contrast to most financial assets, tax on housing is based on its assessed value and not its market value. 

The market value is calculated through a model developed by SSB, based on where the dwelling is situated, 

size, when it was built and type of dwelling. Thereby, the Norwegian Tax Administration (Skatteetaten) 

determine the assessed value as a percentage of the expected market value. As of 2019, the assessed value 

is 25 percent of market value for primary residences and 90 percent for secondary dwellings (SSB, 2019a).  

 

Evidently, it is thus highly tax-beneficial to invest in housing, especially for the purpose of owner-

occupation, as the taxable value is merely 25 percent of market value. Consequently, with a lower taxable 

assessed value, the more positive effect it is assumed to have on housing prices. However, an interesting 

observation is that the assessed value of secondary dwellings is 90 percent of market value, which was 
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increased from 80 percent in 2017. This is likely to hinder investors from buying homes purely as an 

investment, as this can result in increasing prices (Frigland, 2017). A possible consequence of this is thus a 

declining pressure on demand, as housing for investment purposes becomes less favorable.  

 

6.6.3.3. Tax-free Profit on Sale 

Commonly when people profit from financial investments, it will be taxed. However, the housing market in 

Norway is different, as the capital gain from sales can become tax-free. This is the case if the sale occurs 

more than a year after the dwelling was first acquired, and at the same time, the owner has lived there a 

minimum of one year during the last two years (Skatteetaten, 2020a). Naturally, this makes investing in 

housing more beneficial, likely resulting in increasing demand and thus pricing.  

 
6.6.3.4. Property Tax and Taxable Rental Income 

Up to this point, only advantageous factors have been mentioned. However, there are also costs associated 

with housing. Firstly, multiple Norwegian communes have property tax, which is an individual municipal 

tax. This means that each commune decides whether to have it or not. In contrast to the general tax on 

housing, property tax is based on market value (Skatteetaten, 2020b). The tax is thereby determined based 

on market value multiplied by a tax rate individually set by each commune, with a maximum of five 

thousandths of the property value (Huseierne, 2020). Accordingly, this cost is assumed to have a negative 

effect on housing prices, which is supported by Eftedal & Haaland (2017) who finds evidence that 

introduction of property tax should result in decreasing housing prices.  

 

Secondly, tax on rental income is a possible cost if houses are bought for rental purposes. NEF (2019) finds 

an increasing trend of secondary residences, making up 15 percent of the total housing stock. A large part 

of these are dwellings assumed to be bought for investment or speculation purposes. As such, the tax rate 

of 22 percent on rental income after deductions in combination with the unfavorable calculation of 

assessed value for secondary residencies, does not seem to have had the desired dampening effect. 

However, if the owner rents out less than half the property, the rental income is tax-free (Skatteetaten, 

2020c). Thereby, the policy likely incentivizes household-sharing, while hindering speculators from 

profiting. Isolated, this can be argued to have dampening effects on demand, as more people share rather 

than buy their own dwelling. Nevertheless, the tax on rental income is overall assumed to be a cost with 

adverse effects on housing prices. 

 



 64 

6.6.3.5. Consequences for the Housing Market 

In conclusion, it is difficult to determine to what extent the taxation schemes directly affect the 

development of housing prices. On the one hand, advantageous taxation schemes are assumed to have a 

positive relationship with housing prices. As the taxation value of a dwelling is based on assessed value and 

not market value, it is more tax-favorable than most other alternative financial assets. Furthermore, debt 

interest tax-deductibility and tax-free profit from sale both favor housing for owner-occupation and 

possibly investment purposes. Naturally, with more favorable terms, demand is likely to increase, which in 

the end can result in increasing housing prices.  

 

On the other hand, however, there are also taxation costs associated with the housing market. Both 

property tax and tax on rental income are likely to have a negative effect on housing prices. Furthermore, 

the taxation on secondary dwellings has increased to 90 percent, and the debt interest tax deductibility has 

also increased. As such, this might indicate that policymakers are applying their tools to dampen the 

favorability of housing, which could be a possible reason for the recently more stabilizing growth in housing 

prices.  

 

6.7. Housing Stock 

To this point in the fundamental analysis, the factors that mainly affect demand has been analyzed. While 

most findings indicate an increasing demand for housing, it is pivotal to comprehend that this is not 

necessarily a problem given that supply follows the same pace. As such, the next subsection will evaluate 

the supply-side of the housing market to better understand the current market situation.  

 

Boug & Dyvi (2008) states that the supply in the housing market is dependent on the profitability of 

construction. Accordingly, housing prices and the costs of investment impacts profitability, which further 

determines if it is lucrative to build new dwellings. At the same time, in order for construction to be 

beneficial, demand must be present to facilitate a market to sell the newly constructed dwellings. In this 

context, assuming that demand is present, the development in housing stock is an essential factor to 

consider. This is because the housing stock can give an indication of both the historical and current level of 

supply. However, as noted in subsection 4.1.1., the housing stock is relatively stable in the short run, but by 

observing the long-term development, it is possible to determine the long-run effects from the supply side 

(Jacobsen & Naug, 2004).  
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Results show that, in a long-term perspective, increased housing prices drive the construction market as it 

becomes more lucrative to build. Accordingly, supply is driven by the expected return on the construction 

of new dwellings, of which are positively driven by growth in housing prices exceeding growth in 

construction costs (Anundsen & Jansen, 2013). Consequently, by comparing the historical housing prices to 

construction costs (labor and materials), it is possible to investigate if Norway has been a lucrative market 

for the development of housing.  

 

Figure 20: Development in Real Construction Costs and Real House Price Index (1980 = 100) 

 
Source: CBN (2020a), SSB (2020b) & SSB (2020n) 

 

Figure 20 illustrates that real construction costs have experienced only a slight increase relative to housing 

prices. While the real housing prices have increased significantly since 1992, the growth in real construction 

costs has been negligible in the illustrated time-period. Only in the short period from 1990 – 1993, the 

constructions costs exceeded housing prices. In Figure 21, it is also observed that the initiated and 

completed dwellings fell in these years, hence possibly as a consequence of the high construction costs 

relative to housing prices. Since then, the housing prices have increased remarkably, making real estate a 

very lucrative investment opportunity in Norway for the past 30 years (Finanseksperten, 2020).  

 

Empirical evidence demonstrates that the long-term impact of an increase in the housing stock has a 

dampening effect on housing prices (Anundsen & Jansen, 2013). Moreover, initiated dwellings have the 

possibility of illustrating the expected market development, as developers initiate more dwellings when 

they believe that prices shall increase in the future. As such, the relationship between initiated and 

completed dwellings are highly relevant.  

0

50

100

150

200

250

300

350

1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019

Real Construction Costs Real House Price Index



 66 

Figure 21: Development in Initiated- and Completed Dwellings 

 
Source: SSB (2020o) 

 

After the deregulation of the Norwegian housing market in the early 1980s, initiated and completed 

dwellings were on a high level, following the increase in housing prices as seen in Figure 20 and 21. Until 

the banking crisis in 1987, the levels were still considered high, but after the crisis occurred, the level of 

initiated dwellings decreased. Completed dwellings were still on a high level in the years after the crisis, 

likely due to the time-lag of construction. Synchronously with the falling housing prices, the construction 

industry lowered its production. 

 

Demand for housing can increase if growth in, for example, demographic factors occur, as newly 

established households enter the housing market in order to purchase their first home. Intuitively, it is 

assumed that when the supply of housing exceeds demand, prices will fall. From 2005 until 2019, annual 

increases of households are included in the analysis of initiated and completed dwellings, as seen in Figure 

22, to evaluate further if the demand for housing is met.  
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Figure 22: Development in Completed- and Initiated Dwellings & New Households 

 
Source: SSB (2020o) & SSB (2020p) 

 

In the years prior to the financial crisis, the level of initiated dwellings exceeded the amount of completed 

dwellings. This trend turned after the outbreak of the crisis, as the level of initiated dwellings fell 

remarkably. As the number of new households increased noteworthy in these years, it can be observed 

that the new demand was not met. Since 2010, the level of initiated dwellings rose again, presumably 

meeting the demand from newly established households. Moreover, after 2010, the level of initiated- and 

completed dwellings has seen a steady increase. The recent years the level of initiated- and completed 

dwellings have exceeded the number of new households established and is currently on a slightly higher 

level.  

 

Conclusively, the development in housing stock has mainly been coincided with historical crises, where 

initiated and thus completed has experienced a downwards trend during economic dips. Moreover, the 

increasing growth in housing prices compared to the costs of construction have likely stimulated the 

lucrativeness of the construction market. Due to the lack of available data, the plot costs are not evaluated. 

Naturally, this is a weakness of the subsection, as these costs are found to be a key determinant of 

increasing housing prices (Revfem, 2018).  

 

In the last years, the level of initiated and completed dwellings have experienced an upwards trend, 

exceeding the development of new households. The modest growth in housing prices the last couple of 

years is thus considered a possible consequence of increasing supply, along with other factors such as 

increasing interest rates and mortgage regulations (Norges Bank, 2019a). 
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6.8. Housing Market Activity 

To further evaluate and get a deeper understanding of the relation between supply and demand, the 

number of advertised housing compared to houses sold can be used to indicate the temperature and 

activity in the housing market. A high number of unsold houses might indicate a lower demand relative to 

supply, which can further support a downturn in housing prices. The difference between houses for sale 

and houses sold can thus indicate whether there are imbalances in the market.  

 

Figure 23: Development in Market Activity 

 
Source: Eiendom Norge (2020a) 

 

From Figure 23, it is observed that in the years prior to the financial crisis, an excessive number of houses 

were advertised for sale. Naturally, it is reasonably logical that the level of advertised houses will be on a 

higher level than houses sold, and as such the level of unsold housing can give a better understanding of 

the temperature in the housing market. When the financial crisis hit Norway, a record high number of 

unsold dwellings were observed as the demand for housing decreased. This came as a result of the crisis 

and fewer opportunities for financing due to stricter lending policy by the financial institutions (Larsen & 

Jørgensen, 2008). As such, the use of market activity as an indicator is supported, as it is seen that 

increases/decreases of housing prices are reflected in the amount of unsold housing.  

 

After the financial crisis, the number of unsold dwellings has decreased, with only minor increases in 2013 

and 2017 observed. Moreover, in the past two years, the number of unsold dwellings has been on a 

stabilized low level relative to prior periods. Finally, it is seen in the last quarter of 2019, that numbers 

again decreased, signaling a strong housing market (Parr & Bruaset, 2019). Conclusively, the activity in the 
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Norwegian housing market is still strong, with a relatively low and stable amount of unsold housing. 

Moreover, both the amount of housing for sale and housing sold have increased the recent years. However, 

this can be a result of demographic factors, and due to the low level of unsold houses, there is no clear 

definite indication that the demand is surpassing the supply (or vice versa).  

 

6.8.1. Day’s Trading 

Day´s trading refers to the average age of unsold listings and is based on reported sales conveyed by real 

estate brokers and figures from Norway´s largest online marketplace, Finn.no (Eiendom Norge, 2020a). As 

such, it illustrates the activity level in the housing market. The mechanism is to be understood as if day´s 

trading is low; it implies that houses are on average sold relatively quick. This could then indicate that there 

is a high demand and competition for dwellings, thereby possibly resulting in upward pressure on housing 

prices. Conversely, a high day´s trading indicates the opposite effect.  

 

Figure 24: Development in Day´s Trading 

 
Source: Eiendom Norge (2020a) 

 

Figure 24 illustrates a slightly volatile development, where it is seen that day´s trading experienced its 

period low of 25 days just before the financial crisis, and its period high during and in the aftermath of the 

same crisis. Comparing this to the development in housing prices, it supports the hypothesis that increasing 

days trading is usually found in combination with lower prices due to the assumed lower demand. After the 

aforementioned time period, the trend has generally been decreasing and stabilizing up until 2017, 

whereas the market is now experiencing an increasing trend. However, it is important to note that the 
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housing market is somewhat seasonal, meaning that some quarters are more intense than others. 

Therefore, the orange stippled line illustrates the yearly average, still supporting the increasing trend.  

 

Conclusively, it is somewhat reasonable to assume that the increasing trend indicates that current demand 

is not as fierce as earlier years. As such, it can be supportive of the more stabilizing housing prices. 

However, it should be noted that it is difficult to determine whether the activity is driven by changes in 

factors affecting demand or supply. Moreover, the statistics do not account for houses that are taken off 

the market and/or alternatively put back on for the second, third or fourth time. Nonetheless, despite this 

slight weakness, it is still believed that day´s trading provides an adequate indication of the market activity.  

 

6.9. Concluding Remarks – Fundamental Analysis 

The purpose of this chapter has been to analyze various factors considered to be important when 

determining price developments in the housing market. The analyzed factors were determined both based 

on findings from chapter 5 and acknowledged research. Looking at GDP-growth, Norway has recently 

experienced a modest but historically steady growth in the last couple of years. This is assumed to have a 

positive effect on the housing prices, both supporting the historical increase, and the more stable growth 

the last couple of years. Moreover, it is seen that the Norwegian economy is relatively dependent on the 

petroleum sector, which has seen a decreasing trend. As such, Norway is likely to need supplemental 

income sources in the future to maintain the high GDP, and thus presumably the high housing prices.   

 

Furthermore, the interest rates are seen to be historically low, and as this factor is found by research to be 

one of the most important factors affecting the development of the housing market, it is assumed to 

support the historical growth. Interestingly, it is also seen that it has experienced an increase in the last 

couple of years, which is in line with the flattening housing prices. Additionally, the growth in disposable 

income is seen to have a relatively stable increasing trend, which in line with a relatively low 

unemployment rate supports the increasing housing prices. However, looking at the real unemployment 

rate, the situation seems different, which could be a warning sign.   

 

Looking at demographical factors, it is seen that while the population has steadily grown in the last couple 

of years, the percentage growth is decreasing. This decreasing trend is also seen in immigration. On the 

other hand, the urbanization trend is increasing, meaning that more people move to bigger cities. The 

increased urbanization can thus indicate that prices will be pushed upwards, as supply might not be able to 

keep up with the demand, due to for example scarcity of land. However, with a decreasing population- and 
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immigration growth, this points in the other direction, implying fewer people to make up the demand side 

of the market.  

 

The development in the credit market is more alarming and demonstrates a worrisome trend in household 

debt. DTI-ratio and debt service ratio are increasing, which according to official institutions is one of the key 

vulnerabilities of the Norwegian housing market. Conversely, the interest burden has seen a healthy trend, 

naturally a result of historically low interest rates. As such, the credit market supports increasing housing 

prices, as housing is presumed to be mostly debt-financed. However, the trend shows that sudden changes 

might, in the worst case, have dramatic consequences.  

 

Building further on the credit market, it is seen that the regulations have become stricter the last couple of 

years, possibly supporting the leveling out of recent prices. Moreover, it is seen that there are mostly 

beneficial schemes regarding owning a house, supporting an increasing demand and thus pricing. While 

there are some costs related to housing, for example property tax and less favorability of secondary 

housing, the benefits are assumed to trump those.  

 

Turning towards the supply side of the housing market, it is generally assumed to have been historically 

lacking, especially in the bigger cities, thus supporting the increasing house prices. This is further supported 

by the gap between new households and completed- and initiated dwellings. However, it is seen that the 

supply shows signs of an increasing trend, which could support that supply will be more at level with 

demand in the future.  

 

Conclusively, the findings in this section generally show that the historical growth and the recent 

moderation in housing prices are supported by development in fundamental factors. Looking back at the 

definitions from subsection 3.2., this is assumed to show that while the market can be characterized as 

over-priced, it is supported by more than expectations. As such, the section does not, isolated, support a 

bubble.   

 

7. The Psychological Phenomenon 

Changes in the housing market are often associated with alterations in fundamental factors, as analyzed in 

chapter 6. However, one factor that also needs to be taken into the equation is the psychological aspect. A 

household´s visions and expectations regarding the housing market can influence whether or not they 
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decide to purchase a dwelling. Subjective matters need to be accounted for before deciding to buy a house, 

as no house is homogeneous. As such, further analysis is conducted to investigate how the development of 

expectations might impact the demand for housing.  

 

As elaborated in section 3.2.2., Case & Shiller (2004) found that psychological factors such as future 

expectations and media attention influence housing prices. This statement was later supported by Jurgilas 

& Lansing (2013), who found a strong correlation between nominal house price growth and households’ 

expectations regarding price increase. Jacobsen & Naug (2004) also included expectations as an 

explanatory factor in their house price model, and thereby further supporting its importance.  

 

Expectations regarding fundamental factors can furthermore influence households purchasing pattern. 

Anundsen & Jansen (2013) found evidence that households expectations regarding future income growth 

and expectations of positive development in the Norwegian economy had a significant impact on housing 

price development. As a purchase of a dwelling often is debt-financed and considered an investment 

object, these expectations may have a psychological impact among consumers. Lansing & Jurgilas (2013) 

found that high and positive expectations influence demand and may further drive prices out of proportion. 

This can result in prices way above its fundamental value, and moreover be a key factor in the emergence 

of a housing bubble (Case & Shiller, 2004; Jurgilas & Lansing, 2013).  

 

Even though information regarding development in fundamental factors is easily accessible for households, 

it is assumed that some might lack knowledge on how to interpret them. As such, outside influence from 

mass media and close relations are considered highly influential as well, in forming expectations in the 

housing market (Shiller R. J., 2015). The impact of media attention and human interaction will be further 

elaborated in section 7.1.  

 

Currently, the measurement of expectations is done through several different channels and sources. To get 

a more unobstructed view regarding Norwegian households´ housing price expectations, this paper will 

firstly look at statistics from the Norwegian Home Builders Association (NBBL). The past two years, they 

have conducted a survey regarding future housing prices, asking participants how they believe the level of 

housing prices will develop in the next twelve months (NBBL, 2020). The alternatives are pessimistic-, 

unchanged- or optimistic view, as reflected in Figure 25: 
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Figure 25: Development in Future Expectations of the Housing Market 

 
Source: NBBL (2020) 

 

It is observed from Figure 25 that there has been a rather optimistic view on the future housing prices. 

Since its inception, an average of over fifty percent had optimistic expectations. The fourth quarter in both 

years are recognized to be slightly more pessimistic, which can be a result of cyclical and seasonal changes 

in the market. After November 2019, there has been an increasingly optimistic view, where an astonishing 

57,7 percent had optimistic expectations in February 2020. Conversely, only 8 percent were pessimistic. 

Interpreting the results, it is reasonable to assume that with widespread anticipation of price increases, 

people view housing as a sound investment. Consequently, the willingness to invest may yield higher 

demand and thus increasing housing prices.  

 

In the survey, expectations regarding two fundamental factors with close ties to the housing market are 

also evaluated. People are asked whether they think there will be an increase in mortgage interest rates 

and how they feel about their job security. The results are reflected in Appendix 24 and 25. Until June 2019, 

82,4 percent of the population expected that interest rates on mortgages were to increase. Since then, the 

expectations have changed, and in early 2020, fewer people thought the rates would hike further. Merely 

46,5 percent expected an increase, while 35,6 percent expected unchanged rates. The reason for this is 

likely that the Norwegian Central Bank raised the policy rate in June 2019 and further in September 2019, 

leading to an acceleration from 1 percent to 1,5 percent (Norges Bank, 2020e). Finally, it is noted that 

during the few years the survey has been carried out, there have been relatively low expectations of 

decreasing mortgage interest rates.  

 

Another fundamental factor believed to influence individuals´ future expectations, is the labor market, as 

an increase in unemployment will likely create uncertainty about future wage income and thus lowering 
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expectations regarding households´ future economic situation. The expectations regarding unemployment 

can be measured through job security, as reflected in Appendix 24. During the two years period the survey 

has been carried out, the levels of expectations have remained relatively stable where an average of 5,6 

percent think there is a high risk of losing their jobs within five months, while an average of 64,1 percent 

think there is a small risk. The rest of the population expects neither nor regarding their job situation. 

Consequently, this indicates positive expectations regarding the future, which can, according to theory, 

have positive effects on the housing market.   

 

Another renowned measurement of households´ expectations is the Consumer Confidence Index (CCI). CCI 

is developed to measure people´s faith in the future economy and future consumer demand (Finans Norge, 

2020a). The indicator is created as a cooperation between Kantar TNS and Finans Norge and indicates if 

there is a pessimistic or optimistic view on the economic outlook. It depends on five questions answered by 

a representable population and is adjusted for seasonal variance. The scores vary between -100 and 100, 

where scores beneath zero describe a pessimistic outlook and vice versa. Generally, it is assumed that 

when GDP is high and unemployment low, the CCI is high (Trading Economics, 2020a). Moreover, a high CCI 

indicates that consumers are expecting to increase spending on goods and services (McWhinney, 2020). 

Finally, purchases or large investments are included in the CCI, and as such, the index is assumed to give 

indications of future housing prices, in addition to the overall future economy.  

 

Figure 26: Development in Consumer Confidence Index 

 
Source: Finans Norge (2020b) 

 

Figure 26 illustrates the development in CPI with quarterly data from 1992 – 2019. It is seen that there have 

been noteworthy fluctuations concerning own and the nation´s economy, where several pessimistic drops 

have occurred. As a likely result of the banking crisis, the expectations were strongly negative in 1992. 
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Interest rates were high, and the state of the economy naturally affected future expectations. During the 

1990s the expectations rose until around 1998, whereas it fell again due to falling oil prices, growing 

unemployment and hiking interest rates. As previously discussed in section 6.1., Norway is highly reliant on 

the oil industry, and as such expectations have been, and is today, assumed to be highly influenced by 

fluctuations in the oil price (Finans Norge, 2015).  

 

Until 2003 the expectations once again rose to high levels, but as a result of several market factors such as 

the dot-com bubble, fear of terror, war in Iraq and the spread of the SARS-virus, the expectations once 

again fell (Jacobsen & Naug, 2004). From 2003 till the financial crisis around 2007, the expectations were 

again rising, turning as a result of the crisis. After that, the expectations recovered to new heights, lasting 

until 2014. In 2014 there was a new significant drop in oil prices, leading to increasing unemployment rates. 

While the economy was equipped with historically low interest rates at this point, making debt cheaper, 

people were concerned about their private economy due to low return on their savings (Finans Norge, 

2015). Although this was an influencing factor, the expectations mainly fell as a consequence of the oil 

price collapse. From this year and the period leading up till today, expectations have recovered, and the 

current state of expectations are generally optimistic.  

 

Based on the above, it is reasonable to assume that housing prices influence expectations. As such, an 

investigation of whether expectations have a psychological impact on consumers spending on housing is 

illustrated below: 

 

Figure 27: Development in Percentage Change of Real House Price Index and CCI 

 
Source: CBN (2020a), SSB (2020b) & Finans Norge (2020b) 
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In Figure 27, CCI is based on average annual data derived from quarterly numbers, while the percentage 

change of real housing prices is based on annual numbers. Observing the two graphs, it is evident that they 

share a similar trend. This could support claims that expectations impact housing prices. However, while 

the trend is similar, there are some periods where the two graphs deviate. In the start of the century, both 

variables were affected by economic uncertainty in the first years of 2002-2003, and further in the financial 

crisis of 2007-2008. Moreover, after the oil price drop in 2014, Norwegian´s expectations to the national 

economy fell remarkably, while the nationwide housing prices were only moderately affected. As CCI 

reflects overall expectations on the national and personal economy, these results indicate that the CCI is 

not only reflecting future expectations towards the housing market. At the same time, both expectations 

and housing prices are self-reinforcing effects. This means that if housing prices experience a significant 

drop, this will result in lower expectations regarding future consumption, and vice versa. Finally, 

expectations reflected through CCI is viewed by some economists as a lagging indicator, where the variable 

first responds after a change in the economy (McWhinney, 2020). This could minimize the effect of 

expectations on price formation in a long-term perspective, while the short-term market is still assumed to 

be highly influenced by future expectations.  

 

Conclusively, future expectations are both according to theory and based on the paper’s findings, 

influencing the price development in the Norwegian housing market. However, likely not exclusively, as 

witnessed in the last year´s development. Both expectations regarding future prices, fundamental factors 

and the economy as a whole has a positive impact in today´s market, which could further indicate positive 

spillover effects to the housing market, and thus housing prices. Historically, the expectations have been 

impacted by different market conditions, and changes in housing prices can, in some periods, be reflected 

by the CCI. On the other hand, expectations are argued to be a lagging indicator, which means expectations 

can quickly change in the short-run due to various events. Consequently, future expectations do not 

necessarily reflect the long-term price development but are still assumed to give an indication of the 

current market situation.  

 

7.1. Case & Shiller´s Bubble Criteria 

As described in subsection 3.2.2., Case & Shiller (2004) found that the housing market is not only driven by 

fundamental factors but is also influenced by a psychological aspect. To evaluate whether or not there is an 

underlying housing bubble, specific criteria’s have to be present. Thus, the following will analyze the 

current psychology of the market, in relation to the seven criteria’s, with the purpose of investigating 

whether or not there are bubble tendencies in the market.  
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Prevalent expectations of increasing prices in the housing market: 

This has been thoroughly elaborated in the preceding section, reflected in Figure 25 and 26. It is seen that 

the population both has an overall optimistic view on future housing prices, as well as generally positive 

expectations regarding the personal and national economy. The criterion is thus assumed to be fulfilled.  

 

Pressure and expectations of owner-occupation: 

As mentioned in the introduction, 76,8 percent of households are owner-occupied, and as such, the 

remaining 23,2 percent are in the rental market. In the last couple of years, the owner-occupation rate has 

been relatively unchanged, with 77,5 percent owning housing in 2015 (SSB, 2020a). This indicates that 

there is still a large amount of owner-occupation. At the same time, there are several incentives to 

purchase and own a dwelling in Norway. Favorable tax schemes and relatively low interests are likely to 

fuel this trend. Moreover, the purchase of a dwelling is also seen as an incentive to increase savings. The 

increase in the value of a dwelling is considered by most households as a key part of their savings, and 

payments of instalments are considered as a sort of contractual saving (Halvorsen, 2019).  

 

Case & Shiller (2004) argue that first-time buyers are afraid to miss out on the opportunity to purchase a 

dwelling if they do not buy in the current market, due to historical price development and expectations of 

further increase. However, after the financial crisis, the number of young owners has decreased. From 2008 

till 2017, the number of people in their late 20´s who own a dwelling, has decreased from 54 percent to 48 

percent. This is concluded as a result of the financial crisis and new mortgage regulations regarding higher 

required equity to meet loan requirements, as well as the lending policy concerning borrower´s debt 

serviceability. Despite this, the owner-occupation rate among young people is still considered high in 

Norway and compared to, for example, Denmark, the proportion of young owners are significantly higher 

(Revold, 2019). Conclusively, it is difficult to precisely evaluate or measure if there is a high pressure to own 

a dwelling. However, due to the strong number of owner-occupied dwellings and a small renting market, it 

is reasonable to assume that the criterion is fulfilled to a notable degree.  

 

Common understanding that it is profitable to invest in housing: 

Many homeowners consider housing as an investment, and some as a speculative one. As mentioned, the 

expectations of increasing prices in the housing market have been present for the last couple of years. The 

past price development supports the criterion, as expectations are formed by past events. Additionally, for 

many households, secondary housing has especially been a common investment and considered a second 

means of income through both rental- and capital gain. This claim is supported by the fact that among 15 
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percent of the housing stock consists of secondary housing, an increasing trend (NEF, 2019). Conversely, 

however, there are several unfavorable tax regulations affecting the market for secondary housing, as 

elaborated in subsection 6.6.3.  

 

In the report issued by NEF (2019), it is found that households perceive secondary dwellings, particularly in 

the bigger cities, as an investment object. Due to the increasing trend, indications are pointing towards a 

perception of secondary housing as a profitable investment. Naturally, it is difficult to conclude whether or 

not the criterion is entirely fulfilled, due to the subjective psychological aspect regarding the view of 

profitability on housing. However, based on both the increasing housing prices and the increasing trend 

towards secondary dwellings, it is reasonable to assume that the criterion is fulfilled to a moderate degree.  

 

Growth in housing prices exceeds growth in household income: 

Based on the discussion and illustration of housing prices relative to disposable income in subsection 6.3., it 

is seen that in the last year, household´s real disposable income has increased by 3 percent while housing 

prices have flattened out. As such, it is experienced that while the historical development might have 

implied the criterion as fulfilled, the current state concludes that this criterion is not fulfilled.  

 

Housing prices receive increased media coverage, and becomes a common topic for private conversations: 

People and households are exposed to pressure from the media every day. Through news, advertisements 

and articles, the housing market has been a widely discussed topic in the last decade. Case & Shiller (2004) 

sees an increase in media attention surrounding one specific topic as an indicator to detect possible bubble 

tendencies. To evaluate the media attention, statistics from Retriever Media regarding media coverage of 

the housing market is evaluated. 

 

Figure 28: Development in Media Attention 

 
Source: Retriever Media (2020) 
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Figure 28 illustrates the usage of the terms “housing bubble” and “housing bubble – Norway” in various 

Norwegian media. It is seen that after the financial crisis, the term was significantly more frequently used in 

media, possibly due to the consequences of the crisis. Media attention surrounding a housing bubble 

peaked in 2012, where several analysts predicted a possible housing bubble in Norway due to the steady 

price increase (Lekve & Bache, 2012). However, in the past years, the media attention surrounding bubble 

predictions has experienced a noteworthy decrease, relative to the preceding period.  

 

To measure the effects of private conversations are naturally more difficult. At the same time, it is 

reasonable to assume that private conversations often surround the current market´s news and is thus 

reflected through the media attention data, as shown in Figure 28. It is however important to stress that 

this is a subjective matter and is therefore not a part of the conclusion drawn.  

 

Conclusively, due to decreasing media attention regarding an overpriced market one can conclude that the 

criterion is not fulfilled. However, it is important to emphasize that there is still considerable media 

attention about the overall development in the Norwegian housing market, as presented in Appendix 27.  

 
Limited comprehension and knowledge concerning risks associated with investing in housing: 

For a long time, investing in housing has been viewed as a low-risk investment. Historical development in 

the last ten years have indicated that prices continue to rise, and people are optimistic about the future. 

However, historical events show that sudden drops can occur, and as such, supporting that there are risks 

associated with housing investments.  

 

The most common way of financing the purchase of a dwelling is through debt financing. The amount of 

debt borrowed by Norwegian households has steadily increased in the last decade, cf. subsection 6.6.1. 

However, while the debt-level have increased the last decade, installments paid have not followed this 

increasing trend (Halvorsen, 2019). This is a result of instalment-free loans, where only interest expenses 

are paid. Consequently, this might be a signal of limited understanding of debt-financing, due to the 

perception that an increase in the housing prices will serve the loan by itself. An increase in interest rates is 

then a further vulnerability among households, and the economy as a whole (Finanstilsynet, 2019b). 

 

Appendix 25 illustrates expectations regarding future interest rates. In the survey, it is seen that while 

fewer people than in the preceding years believe in increasing interest rates, there is still a high percentage 

of people expecting a hike. Due to the increasing debt and further the vulnerability among households 
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regarding changes in interest rates, it is reasonable to conclude that this criterion is fulfilled in the current 

market.  

 

The housing market is dominated by simplified perceptions of determining mechanisms: 

This criterion is highly connected to the above criteria regarding the limited understanding of risks 

associated with housing investments. Along with the risk linked to debt, the number of forced sales can 

also give indications of misperceptions regarding the housing market. A forced sale occurs when the debtor 

does not pay the obligations on their loans (Kartverket, 2020). Historically, the development in the past ten 

years are presented in Appendix 28. Since the top in 2012, there has been a slight decrease in cases. The 

exception is the past two years, where, for example, there was a 2 percent increase in cases concerning 

forced sales in the time period of 2018 to 2019 (Norges Domstoler, 2019). The slight increases and overall 

high levels since 2017, can indicate a potential simplified perception of the housing market, and the risks 

associated with debt-financing. The criterion is thus considered fulfilled.  

 

7.1.1. Concluding remarks: 

The preceding subsection has evaluated the current market situation in relation to Case & Shiller (2004) 

criteria´s for the presence of a housing bubble. Based on findings, the conclusion of whether or not the 

market is incorrectly priced, from a psychological point of view, is torn. Even though there are expectations 

of an increase in housing prices, an assumed pressure of owner-occupation, a common understanding that 

it is profitable to invest in housing as well as limited comprehension and simplified perceptions of risks and 

mechanisms of the housing market, there are still some factors supporting the current market. These 

factors are exceeding disposable income relative to housing prices and less media attention. Conclusively, 

the analysis shows that while there are factors pointing towards bubble tendencies, the findings are not 

unison, thus making it reasonable to assume that there is no immediate alarming bubble present. Finally, it 

is essential to emphasize that the analysis is based on subjective perceptions to evaluate the criteria and 

draw a conclusion. Due to lack of quantitative measurement in several of the aspects discussed, it is 

important to look at this analysis in the context with the preceding fundamental analysis and the 

succeeding comparative- and empirical analysis to draw a sensible conclusion.   
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8. Comparative Analysis 

To this point, the fundamental analysis has solely been carried out on the Norwegian housing market, 

which is assumed to have created a foundational understanding of the mechanisms of this specific market. 

While this, isolated, is useful to answer the problem statement, a comparative analysis with the 

Northwestern European housing market is conducted to investigate further. In this context, the analysis will 

be based on the following countries, of which are assumed to possess similar characteristics as the 

Norwegian housing market: Belgium, Denmark, Finland, Germany, Netherlands, Sweden and the United 

Kingdom.  

 

The purpose of the chapter is mainly two-folded. Firstly, the analysis is conducted to see whether the 

Northwestern European countries share the same tendencies and trends as Norway, regarding 

fundamental factors. This is to validate further whether the expected positive or negative relations are 

applicable in other peer countries as well. Secondly, the chapter seeks to evaluate whether Norway 

“outperforms” peer countries. If this is the case, it can give a more reliable foundation in concluding 

whether Norway´s housing prices are fundamentally supported, rather than abnormal.  

 

The analysis is based on country-specific datasets, retrieved from international databases and statistical 

agencies. More precisely, the data is based on an annual dataset received from the European Mortgage 

Federation (EMF). Additionally, the data from Norway is to some extent based on preceding chapters. 

However, as it is reasonable to assume that countries have different ways of collecting and reporting their 

data, consistency of data is emphasized to ensure true comparability. This is done by comparing data with 

different sources. In total, the availability of comparable data and length of time-series is pivotal when 

choosing data. 

 

Finally, while optimally the data should be based on a longer time-series, availability of data resulted in the 

chosen time-period of 2000 – 2018. Even though some factors have older historical data, consistency is 

assumed to trump. Evidently, this is not corresponding to chapter 6, starting in 1980. However, as the same 

period is used for Norway as well, the results are still assumed to be representable. Lastly, to account for 

the effect of inflation, all nominal data has been deflated by respective countries CPI, retrieved from OECD 

(2020b). Thereby, all relevant numbers are in real terms.  
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8.1. The Northwestern European Housing Market 

During the time period, all countries in the sample have experienced increasing real housing prices. This is 

supported by Deloitte (2019), stating that the defining characteristic of the recent European housing 

market has unquestionably been the accelerating prices. Despite this, the dynamics and pace of growth 

have differed considerably during the time period. These differences are supported by Figure 29, depicting 

the annual development in real housing prices. It is observed that most countries have undergone a steady 

growth, whereas Norway, Belgium and Sweden stand out as the countries with the highest increase in real 

prices. Conversely, the Netherlands and Germany have relatively seen the lowest growth.  

 

Figure 29: Development in Real House Price Index (2000 = 100) 

 
Source: EMF (2020) & OECD (2020b) 

 

While the steady growth in real housing prices could be a positive indicator of the well-being of a nation, a 

consequence could be that the possibility for countries resident to own their dwelling can diminish. A 

possible reason for this is that the debt crisis has hampered construction of new dwellings, thereby 

reducing the supply. A natural consequence is thereby demand exceeding supply, pushing prices upwards 

(Deloitte, 2019). This concept, where it is assumed to be more difficult owning, is depicted in Figure 30, 

illustrating the percentage of owner-occupied dwellings relative to rented.  
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Figure 30: Owner-Occupied Dwellings as Percentage of Total Dwellings  

 
Source: EMF (2020) 

 

Figure 30 generally shows that all countries have had a relatively stable and moderate trend, with an 

average decrease of -0,28 percent. Moreover, it is seen that the country with the most considerable growth 

in real housing prices (Norway) is also the country with the highest percentage of owner-occupied 

dwellings. Conversely, the country with one of the lowest real house price increases is also the country with 

the smallest percentage of owner-occupancy. This could be a result of financial benefits linked with owning 

a dwelling, where some countries facilitate owner-occupation by making it more beneficial to own rather 

than rent. An example of an instrument used by policymakers is the mortgage deduction rate.  

 

Naturally, it is more beneficial to own a dwelling if the mortgage interest deduction rate is high. As 

previously mentioned, the concept is that homeowners are able to deduct interest paid on their mortgage 

loan, from their taxable income. In essence, this results in a lower cost of borrowing through a decreased 

payable tax, thereby incentivizing owner-occupation relative to rent (Kagan, 2019). Germany, who has the 

lowest percentage of owner-occupation, also has zero percent deduction rate. As a matter of fact, 

deductibility is only available against income received from dwellings (PwC, 2020). In contrast, Norway, of 

whom has the highest percentage of owner-occupation, operates with highly beneficial tax schemes, as 

elaborated in section 6.6. This supports the hypothesis that increasing the financial benefits of owning a 

dwelling, should have an effect.  
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is carried out. This will, presumably, give the theoretical foundation to comprehend the discrepancies in the 

given markets.  

 

8.1.1. Gross Domestic Product 

A country´s GDP measures the value created through the production of goods and services at any given 

time period. As such, it is largely viewed as the most important indicator of financial well-being (OECD, 

2020a). As depicted in Figure 31 below and supported by Appendix 32, most Northwestern European 

economies were affected by the global financial crisis, resulting in negative GDP-growth. Other than this 

extraordinary economic downturn, it is seen that while Germany, Finland, Denmark, Belgium and 

Netherlands have seen a relatively similar and stable development, Norway, United Kingdom and Sweden 

have experienced a much more volatile GDP-growth.  

 

Figure 31: Development in Real Gross Domestic Product (GDP) (2000 = 100) 

 
Source: EMF (2020) & OECD (2020b) 

 

Deloitte (2019) finds that the housing market usually has a close relation to development in economic 

conditions. Especially, they find that GDP-growth and interest rates play a significant role. This statement is 

supported by their findings of an 83 percent correlation between housing prices in the EU and lagged GDP-

growth, indicating that an accelerating GDP-growth is likely accompanied by an increase in housing prices. 

With this in mind, it is seen that Norway has the highest average growth rate (4,19 percent) of the sample. 

Similarly, Norway also has the highest surge in real housing price acceleration. In contrast, Germany has 

one of the lowest average GDP-growth rates (2,64 percent), combined with one of the lowest increases in 

real housing prices. This, isolated, substantiates the correlation found by Deloitte (2019), thereby pointing 

towards a positive relationship. 
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8.1.2. Interest Rates 

In both the evaluation of housing price models (5) and the chapter about fundamental factors (6), it is 

found that the interest rates play a crucial role in determining housing prices. Most studies find a negative 

relationship, meaning that increasing interest rates should result in decreasing housing prices, and vice 

versa. In Norway, this is supported by Jacobsen & Naug (2004), Boug & Dyvi (2008) as well as Anundsen & 

Jansen (2013). This relation is further supported in other country-specific studies, where a negative 

correlation is found by for example Wagner (2005) in Denmark, Meen (2002) in the UK, Oikarinen (2005) in 

Finland as well as Verbruggen, Kranendonk & Toet (2005) in the Netherlands. As such, it is reasonable to 

assume that the effects should be similar in Norway and Northwestern Europe.  

 

Figure 32: Development in Real After-Tax Interest Rates on New Residential Loans 

 
Source: EMF (2020), OECD (2020b) & Trading Economics (2020b) 

 

Figure 32 illustrates the development in real after-tax interest rates on new residential loans and should 

according to EMF (2019) provide a representative image of the interest rates on mortgage loans. As 

depicted, all countries have seen a generally a downward trend in mortgage interest rates. Especially, it is 

seen that the interest rates fell in the aftermath of the financial crisis, which is supported by Kiley (2019), 

who finds that interest rates typically fall following an economic recession.  

 

Moreover, it is seen that some countries have experienced, and are experiencing, negative real interest 

rates. This means that inflation exceeds the nominal interest rate. Naturally, this will incentivize people to 

borrow money. Consequently, it is reasonable to assume that people will invest more in dwellings, thereby 

increasing demand and thus possibly pricing. This is supported by negative real interest rates in both 

Sweden and United Kingdom, of whom both have seen surging growth in real housing prices the last couple 
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of years. Finally, it has to be mentioned that only limited data was reported by EMF on Norwegian real 

interest rates. For comparing purposes, one should refer to subsection 6.2. The chapter strives for true 

comparability, and as such, only the reported data from EMF is used, in order to not mix methodological 

approaches. Naturally, this is a weakness of this subsection.  

 

8.1.3. Unemployment Rate 

To best capture the real unemployment rate, the harmonized unemployment rate (HUR) is applied as a 

proxy. The rate defines unemployed people as someone at working age, without work, who are available 

for work and are actively seeking (OECD, 2020c). Based on this characteristic, Figure 33 illustrates HUR as a 

percentage of the labor force. 

 

Figure 33: Development in Harmonized Unemployment Rate (HUR) 

 
Source: OECD (2020c) 
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2018. Naturally, this initially contradicts the negative relationship assumed. However, the declining HUR is 

mainly a result of the last couple of years, and looking at average HUR in Germany, it has one of the highest 

in the time period. As such, a reasonable explanation could be a time-lag, as it takes a couple of years of 

steady employment, and hence income, to afford a dwelling. Despite this anomaly, the findings from 

Norway supports previous literature, where Norway has experienced the lowest HUR in 15 out of the 19 
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years in the data set. As such, this shows that it might be necessary with a persistent low HUR in order to 

be reflected in housing prices, as supported by Jacobsen & Naug (2004).  

 

Equipped with the contradictory results above, it is seen fit to investigate the results further. Given the 

expected negative relationship, this can be examined through the calculation of the correlation between 

HUR and housing prices: 

 

Table 3: Correlation Real House Price Index and Harmonized Unemployment Rate (2000 – 2018) 

 
 

The numbers in Table 3 are to be understood in the way that the closer to -1, the stronger the negative 

correlation, meaning than an increase in HUR should result in decreasing housing prices, and vice versa. 

Thereby, it is attention-grabbing to see that Germany has the notably greatest negative relationship. 

Conversely, Norway has a positive correlation, meaning that housing prices actually increase with 

increasing unemployment. Accordingly, these are contradictory results to what initially believed.  

 

As mentioned, a possible hypothesis for these surprising results might be a time-lag. Therefore, it is seen fit 

to evaluate the correlation based on a longer time period. The results in Table 4 shows that all countries 

have a negative relationship with an extended time period. While the negative relationship is not 

empirically tested, the above results are still assumed to support the expectations of a negative 

relationship. An interesting part, though, is that looking at Table 3 and 4, the effect of changes in HUR is 

more substantial in some countries than others.  

 

Table 4: Correlation Real House Prices and Harmonized Unemployment Rate (1990 – 2018) 

 
 

 

8.1.4. Disposable Income 

In contrast to the unemployment rate, the disposable income is assumed to be positively correlated with 

the development of housing prices (Geng, 2018). This means that it is assumed that if household disposable 

income increase, housing prices increase as well. The factors are expected to have this relationship, as an 
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increase in income should lead to increasing purchasing power, thus possibly increasing the demand for 

dwellings.  

 

Figure 34: Development in Real Disposable Income (2000 = 100) 

 
Source: EMF (2020) & OECD (2020b) 

 

Looking at Figure 34, it is seen that Norway has persistently seen superior real disposable income. 

Conversely, the United Kingdom and Germany have experienced the lowest. By comparing these findings to 

the housing prices, it seems to largely validate the assumed expectation of a positive correlation. To further 

investigate this, it is of relevance to evaluate the housing prices to disposable income. According to EMF 

(2019), this ratio measures a household´s affordability. However, they note that their data is not to be 

considered entirely reliable, as it does not integrate financing costs such as taxes and interest rate. Despite 

this limitation, it is still believed to yield valuable and thought-provoking information.  

 

Figure 35: Development in Real House Price Index to Real Disposable Income (HP-DIR) (2000 = 100) 

 
Source: EMF (2020) & OECD (2020b) 
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Figure 35 demonstrates that the higher the HP-DIR, the less housing prices are supported by the disposable 

income. In other words, the United Kingdom and Belgium have relatively higher housing prices to 

disposable income, compared to for example Finland, Netherlands, Denmark and Germany. Evidently, this 

is not a good sign, as it means that the housing prices are accelerating more than the disposable income, 

which isolated, could indicate that it takes more years of income to purchase a dwelling. This is supported 

by Norazmawati (2015), stating that if housing prices exceed income growth, households will at some point 

no longer be able to afford dwellings. Consequently, demand will decrease, pushing prices downwards.  

 

8.1.5. Housing Development Intensity 

The preceding subsections have discussed and analyzed factors mainly affecting the demand for dwellings. 

While this enables a further understanding of the mechanisms and differences of the Northwestern 

European markets, the supply-side is also a key indicator when comparing residential housing markets. 

Therefore, the following will look at the relation between initiated- and completed dwellings, as well as the 

total housing stock.  

 
To grasp the housing development intensity, Figure 36 and 37 show the number of initiated and completed 

dwellings per 1000 citizens. As a result of the limited availability of data for Belgium, Germany and 

Netherlands, those are not included. While this somewhat limits the validity of the results, it is still believed 

that the remaining five countries sufficiently depict the trend and development of the residential markets.  

 

Figure 36: Completed Dwellings per 1000 Citizens 

 
Source: EMF (2020) & World Bank (2020b) 
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Firstly, it is seen in Figure 36 that the United Kingdom and Sweden has the lowest total number of 

completed dwellings, averaging at 2,82 and 2,97 per 1000 citizens, respectively. In contrast, Finland and 

Norway have the highest housing development intensity, averaging at 5,83 and 5,27 per 1000 citizens, 

respectively.  

 

Building on the results above, Table 5 illustrates that the United Kingdom also have the lowest average 

growth rate, meaning that the number of completed dwellings per 1000 citizens has nearly been the same 

in the time period. Given that the UK has the lowest growth, in addition to the lowest completed, this 

might indicate an under-supply of dwellings. Forthcoming, this could result in demand exceeding supply, 

thereby pushing housing prices upwards. In contrast, while Sweden generally has seen a low number of 

completed dwellings, they are experiencing an average growth of 8,52 percent in the time period. 

Consequently, this could imply that housing prices will be pushed downwards, as demand is slowly being 

met by supply.  

 

Table 5: Average Growth (%) Completed Dwellings per 1000 Citizens 

 

Secondly, Figure 37 illustrates initiated dwellings per 1000 citizens. Similar to Figure 36, it is seen that the 

countries with low levels of completed dwellings are also the countries with low levels of initiation. 

Intuitively, this makes sense, as initiation is required prior to completion. Furthermore, it is seen that 

Norway has generally experienced initiated dwellings per 1000 citizens above the peer group average, with 

an average of 5,59 initiated dwellings per 1000 citizens.  

 

Figure 37: Initiated Dwellings per 1000 Citizens 

 
Source: EMF (2020) & World Bank (2020b) 
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Unsurprisingly, Table 6 also yield similar results as Table 5, showing an overall average growth of initiated 

dwellings of 3,73 percent, with the UK in the bottom and Sweden at the top. This could indicate that the 

latter is trying to meet a potential demand by accelerating supply, while the former does the opposite.  

 

Table 6: Average Growth (%) Initiated Dwellings per 1000 Citizens 

 
 

Equipped with the findings, it is crucial to understand why this matter. First of all, according to EMF (2019), 

initiated dwellings are considered a vital economic indicator. This is because there are spillover effects to 

other industries, for example, banking, the mortgage sector, materials, construction, manufacturing and 

real estate. Therefore, it is assumed that a high number of initiated dwellings could be a sign of a healthy 

economy. 

 

Furthermore, the completed dwellings are a good determinant of the total housing stock, and thus also 

deciding when it comes to a country’s housing supply. As discussed in section 4.1., the housing market 

follows the general supply and demand mechanism, meaning that if supply exceeds demand, housing 

prices decline, and vice versa.  

 

According to Jacobsen & Naug (2004), it is assumed that an isolated increase in initiated dwellings should 

lead to a decline in housing prices. Intuitively, this makes sense, as the supply-side increases. Therefore, it is 

interesting to observe that Norway, who has the highest real housing prices, is also experiencing relatively 

high levels of supply. This could, on the one hand, indicate a supply-shock, however, it could also be a 

healthy sign, as supply will level out with demand and thus stabilize the housing prices.  

 

8.1.5.1. Housing Stock  

The housing stock shows the total number of dwellings, which logically increase or decrease depending on 

development in the initiation and completion of dwellings. As previously mentioned, the housing stock is a 

key indicator concerning current supply-level. This is because a high (low) housing stock relative to demand 

has the possibility of pushing the housing prices down (up), as it results in either an over- or under-supply 

relative to demand.  
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Figure 38: Total Number of Dwellings per 1000 Citizens 

 
Source: EMF (2020) & World Bank (2020b) 

 

Figure 38 shows that Denmark and Germany have the highest total number of dwellings per 1000 citizens, 

while the United Kingdom and the Netherlands have the lowest. Isolated, this could indicate that Denmark 

and Germany might have an over-supply of dwellings, thereby resulting in lower prices. In contrast, the 

United Kingdom and the Netherlands should experience the opposite effect. Looking at Figure 29, this 

assumed relationship seems to hold, whereby is it found reasonable to expect that housing stock is 

negatively correlated with housing prices, as an increased number of dwellings reduce the pressure from 

the demand-side.  

 

8.2. Concluding Remarks – Comparative Analysis 

As initially mentioned, the purpose of this chapter is both to further validate positive or negative relations 

of fundamental factors and evaluate whether Norway “outperforms” comparable countries. In this context, 

“outperform” is defined as evaluating whether Norway´s superior development in real housing prices is 

also supported by superiority in fundamental factors. This is analyzed, discussed and determined through 

graphical illustrations and basic mathematics, with a focus on factors affecting supply and demand.  

 

The chapter shows that the development and trend in the analyzed countries share many of the same 

characteristics as the Norwegian housing market. However, while the patterns are similar, Norway 

generally stands out as superior in most fundamental factors. This means that Norway usually scores low 

on fundamental factors with negative correlation to real housing prices, and conversely high on 

fundamental factors with positive correlation. As such, it is not altogether surprising that Norway has 

witnessed the highest average yearly growth in real housing prices.  
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Comparing owner-occupancy rates, it is evident that the culture for owner-occupation is strong in Norway. 

While there could be multiple reasons for this, one likely explanation is the financial benefits linked to 

owning in Norway, cf. 6.6.3. As a result, housing can be viewed as both a place to live and a sound 

investment, thereby possibly increasing demand and thus prices.  

 

Looking towards the fundamental factors affecting the demand-side, all countries have experienced 

increasing real GDP. However, the acceleration and level differ, and Norway has clearly seen substantially 

higher growth than the peer group. This factor, isolated, could therefore help explain the findings in Figure 

29. Furthermore, both Norway and the peer group has seen an overall decline in real interest rates, which 

in essence means that borrowing money is cheap, thus supporting the overall increase in housing prices. 

Moreover, the harmonized unemployment rate supports Norway´s superiority. However, surprisingly, it 

was found that some countries had a positive correlation with housing prices. Despite this, the extended 

dataset showed that with more data, the negative relationship is still supported. Finally, the real disposable 

income further supports Norway as an “outperformer”.  

 

Turning towards the supply-side, it is seen that some countries are both initiating and completing more 

dwellings than others. Thereby, this should result in increasing supply. As such, it is reasonable to assume 

that countries with low growth in supply might have experienced, and will experience, increasing demand 

relative to supply and thus surging housing price. Naturally, the opposite will happen if a country 

experiences high growth in supply, all else equal. It is seen that Norway ranks as the country with the 

second-highest amount of initiated- and completed dwellings per 1000 citizens, and thus it might indicate 

that the assumed increasing demand is attempted accommodated by a boost in supply. Nevertheless, it is 

seen that Norway has a below-average growth in both initiated (1,55 percent pa.) and completed (3,04 

percent pa.), possibly indicating that some of the countries in the peer group can surpass Norway in its 

relative housing supply. Finally, the housing stock shows a similar trend, where it is seen that Norway´s 

total number of dwellings per 1000 citizens generally has increased from below average in 2000 – 2005, till 

above average in 2006 – 2018.  

 

Concluding the chapter, it is important to stress that the purpose of this chapter is to evaluate if there are 

differences and similarities, and not to analyze why. With this in mind, it is evident based on the preceding 

that the Northwestern European countries share many similar trends in their recent development of 

determining factors. Furthermore, most countries experience the same positive and negative correlations 
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in fundamental factors towards housing prices. As such, it is reasonable to assume that the relations from 

the fundamental analysis also holds.  

 

Naturally, it is difficult to conclude whether the Norwegian housing market is experiencing a bubble or not 

based on this comparative analysis alone. While the peer group share similar characteristics, the complexity 

of the housing market makes it reasonable to assume that there are multiple differences within the 

countries that can be determinant for the results. However, with relatively high GDP, low interest rates, 

high disposable income and a low harmonized unemployment rate, it could be argued that the relatively 

high Norwegian housing prices are supported by its superior fundamental factors. As such, combining this 

chapter with the empirical- and fundamental analysis is assumed to give valuable insights towards a final 

conclusion.  

 

9. Empirical Analysis 

As the final step in evaluating the Norwegian housing market, an empirical analysis will be carried out. This 

will be done through the use of the empirical models presented in subsections 4.2., 4.3. and 4.4. 

Accordingly, it is believed that the mathematical empirical analysis will further supplement the thesis in 

answering its problem statement.  

 
9.1. Hodrick-Prescott Filter 

The first crucial factor that needs to be decided before estimating the HP-filter is the value of lambda (I). In 

this analysis, annual real housing prices are applied, and as mentioned in section 4.2.1., there is empirical 

support for the use of I = 100 and I = 6,25 when using annual data. Specifically, it is widely accepted with 

the use of I = 100 as the most common measure. Nevertheless, it is also sometimes considered too low 

relative to the observed time series. Typically, the value is used to analyze GDP, but when analyzing 

housing prices, the past decades’ considerable price growth has to be taken into account. With a too low 

value of I, the end-point error at the end of the time-series can be substantial. For example, Flaig (2015) 

argued for a higher value of I  to avoid underestimating the relevance of the cyclical component.  

 

When analyzing quarterly data, Statistics Norway uses a considerably higher value of I than the commonly 

used value of I = 1600.  More precise, they apply a 25 times higher value of I, using the value of 40.000 

(Johansen & Eika, 2000; Haakonsen, 2015). Due to the credibility of Statistics Norway and the fact that the 

value is derived from country-specific analyses of Norway, this value of S can be interesting to consider in 
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the analysis. As the value of 40.000 is concerning quarterly data, it needs to be adjusted to annual 

numbers. 40.000 is as mentioned 25 times higher than the commonly used value of 1600, and by adjusting 

the commonly used value of I = 100 by 25 times, lambda is found to be I	= 2500 for annual data. 

Consequently, the Hodrick-Prescott filter with both the measure of I = 100 and I = 2500 will be included in 

the analysis. This will complement the analysis as different values of I provides additional sensitivity to 

further evaluate the results and draw a sensible conclusion.  

 

The time frame is as mentioned set to annual data from 1980 to 2019, as both historical and current 

observations can provide useful information when evaluating the development in the housing market. By 

starting prior to the banking crisis, in normal market conditions, end-point errors are thus minimized.  

 

9.1.1. Calculation & Analysis  

Figure 39: HP-filter (I = 100) & Real House Price Index 

 
Source: Own calculations based on CBN (2020a) & SSB (2020b) 

 

In Figure 39, a HP-filter with a smoothing parameter of 100 is applied, and the trend line is compared to the 

real house price index. From the results, it is evident that historical crises over the past 40 years are mostly 

being picked up and reflected by the deviation between the index and the trend. The results indicate that 

the housing prices were clearly overvalued when the banking crisis had its outbreak in 1987. In the 

aftermath of the crisis, the prices fell considerably, and by looking at the deviation between the index and 

the trend, the prices were undervalued over a longer period. Even though the prices rose after it hit bottom 

in 1992, the model describes the prices as undervalued. This is most likely due to the considerable drop in 

the five-year period after the crisis hit.  
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The trend further deviates from the index prior to the financial crisis, signaling that prices were overvalued. 

On the other hand, the deviation between the trend and the index post-crisis is not similarly large, possibly 

signaling that the prices fell back to fair levels. This can be a result of the economic measures taken by the 

Norwegian government prior to the financial crisis to slow down the rise in housing prices, e.g. increasing 

the policy rate (cf. 3.1.1.). As previously mentioned, the American housing prices fell considerably more 

than the Norwegian after the crisis was a fact, and the result from the model indicates that the real prices 

were never significantly undervalued in the aftermath of the financial crisis. However, it is important to 

take into account that a smoothing parameter of I = 100 is used, leading to a closer trend line to the 

observed data.  

 

While the period after the financial crisis has generally been characterized as slightly overpriced, the results 

from the recent two years differ. If one interprets the results directly, the small deviation between the 

trendline and the index signals that today´s real housing prices are slightly undervalued. However, due to 

the possibility of end-point errors, it should be kept in mind that the conclusion is not necessarily entirely 

reliable.  

 

By using a smoothing parameter of I = 2500, Figure 40 shows that the model picks up some of the same 

results as by using a parameter of I = 100, but with a larger deviation in some of the years. The crises in 

1987 and 2007 are still recognized by larger deviations from the trend component. In the aftermath of the 

banking crisis, the prices are highly undervalued and do not reach normal levels until the beginning of the 

next century. Furthermore, post the financial crisis, the real housing prices also fell, but as illustrated and 

previously mentioned when using I = 100, the levels indicated that the prices were not undervalued.  

 

Since then, the deviation between the trend line and the real house price index indicates that the housing 

market was overvalued until 2017. From 2017 and till today, the model with a smoothing parameter of I = 

2500 indicates an even clearer negative deviation between the trend and the index than with I = 100. As 

mentioned, this can be a result of the end-point errors that occur at the end of the time-series. But, at the 

same time, it is evident that the housing prices have flattened out compared to previous years.  
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Figure 40: HP filter (I = 2500) & Real House Price Index 

 
Source: Own calculations based on CBN (2020a) & SSB (2020b) 

 

By subtracting the trend-component from the real house price index, the cycle effects are found, as 

illustrated in Figure 41. It can be interesting to investigate these effects to get a more unobstructed view of 

the deviation between the real house price index and the trend calculated from the HP-filter, and thus 

better illustrate whether prices are over- or undervalued.  

 

Figure 41: Cycle Effects 

 
Source: Own calculations based on CBN (2020a) & SSB (2020b) 

 

Interpreting the results in Figure 41, it is evident that the prices were overvalued prior to the outbreak of 

the banking crisis, where the following prices were undervalued. By using a smoothing parameter of I = 

2500, it is clearly shown that the cycle effects fluctuate more, as a higher value makes the trend more 

linear. A bubble-tendency can also be identified prior to the financial crisis in 2007, with a subsequent drop 

in prices. Nonetheless, despite a decline in prices post 2007, the prices continuously rose until 2017. The 
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cycle effects show a decline post the new regulations applied by Finanstilsynet (FSA), where it indicates 

that prices are undervalued. Again, the cycle effects at a smoothing parameter of I = 2500 fluctuate more 

than with a parameter of I = 100, indicating that houses are more undervalued than by the use of a small 

parameter value.  

 

Conclusively, the HP-filter indicates, with both smoothing parameters of I = 100 and I = 2500, that the real 

housing prices are currently slightly undervalued with cycle effects at lower levels than post financial crisis. 

Moreover, it is seen that the model has been able to recognize previous crises, which substantiates its 

validity. However, that is not to say that the conclusion is finite; there could be end-point errors or other 

factors that can influence the analysis as described in subsection 4.2.2. Therefore, the conclusions above 

will be supplemented with other empirical models to reach a final conclusion. Yet, the authors are 

confident that the findings presented are firm and creates value to the analysis of the Norwegian housing 

market.  

 

9.2. Tobin´s Q 

As discussed in the theory section, Tobin´s Q for the housing market is calculated as the market price of 

housing divided by its replacement costs, where construction- and plot costs are applied as a proxy for the 

replacement costs. Thus, the primary purpose is to compare and evaluate the pricing of existing dwellings 

relative to the construction of new dwellings. The relevant data is therefore historical housing prices, 

construction costs and plot costs, of whom are collected based on the following criteria; (1) availability of 

historical data, (2) both construction and plot costs included, and (3) data should be accurately comparable.  

 

The housing prices are primarily obtained from Norway´s Real Estate Association (NEF), reported as market 

prices per	m'. To further secure the validity of the data set, the prices are also compared to the reported 

numbers from both SSB and NCB. The data represents Norway as a whole, representing all types of 

housing. Despite these promising characteristics, it is noted that data prior to 2002 is based on voluntary 

reporting from different real estate associations in Norway. As such, this data is less valid than the data 

after 2002. However, due to the limited availability of alternative data, it is arguably the most 

representable data available.  

 

Data collected on replacement costs are derived from The Norwegian State Housing Bank (Husbanken) and 

are based on averages of data concerning approved requests for mortgages and subsidies associated with 

housing projects. The data is mainly based on construction- and plot costs connected to the initiation of 
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new housing and is therefore assumed to serve as a sensible proxy for the total costs of building a house. It 

is based on actual pay-out of funds and reflects an average of replacement costs in all counties. The plot 

costs are included to reflect the total cost of newbuilding’s, and not just labor hours and materials. Finally, 

the yearly reports of which the data is collected, reports average square meter and hence enables 

calculating replacement cost per square meter, making it comparable to the obtained housing prices 

(Husbanken, 2020). To cross-validate the findings, the original dataset was also sent from a representative 

of Husbanken.  

 

Based on the abovementioned characteristics of the obtained data, both sources are assumed to fulfill the 

stated criteria and are thus relevant for calculating Tobin´s Q. However, it is critical to stress, that the 

following results will be representable for Norway as a whole, and as such likely not directly transferable to 

evaluating individual cities. This is because especially market prices per square meter and plot costs are 

presumably much higher in the bigger cities, compared to rural areas.  

 

9.2.1. Calculation & Analysis 

Figure 42 illustrates the historical development in the calculated Q-values, from 1980 to 2019. It should be 

interpreted as if the Q-value equals one (1), the market price per m' equals the replacement costs per m' 

of constructing a dwelling. If this is the case, the housing prices are assumed to be in the theoretical 

equilibrium. As such, a value above or beneath should indicate an overvalued or undervalued housing 

market, respectively.  

 

Figure 42: Development in Real Tobin´s Q 

 
Source: Own calculations based on NEF (2020), Husbanken (2020) & SSB (2020q) 
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In analyzing the development in Figure 42, it is seen that the Q-value has fluctuated between a minimum of 

0,72 in 1980 and a maximum of 1,19 in 2000. Despite this relatively significant fluctuation, the average Q-

value of the complete time-series is 1,0, which is also the long-term equilibrium. Furthermore, the 

fluctuations are greater in the earlier time period, whereas it has experienced a steadier growth in recent 

years.  

 

Table 7: Average Q 

 
 

In the early- to mid ´80s (1980 – 1987) Norway experienced an economic boom. Furthermore, the 

Norwegian housing market was de-regulated, resulting in easier access to capital for consumers. However, 

in 1987 the economic environment drastically changed, and Norway was affected by the previously 

explained banking crisis. Both of these happenings are clearly visible in the Q-value development, with a 

rapid increase followed by a just as quick decline. Actually, the Q-value reflected the same value in pre-

crisis (1980) and post-crisis (1992). After the lastly mentioned point, the Q-values experienced a steep 

increasing trend up to the year 2000, whereas it slightly fell under equilibrium between 2002 and 2004. 

After that, the Q-value has generally been above 1, with the minor exceptions of the financial crisis around 

2009 as well as the oil price drop of around 2014. 

 

Looking solely at Figure 42, it is difficult to determine what factor results in a Q-value above, below or at 

one (1). As such, it is necessary to divide the determinants of Q, namely housing prices and replacement 

costs: 

 

Figure 43: Comparison Average Replacement Costs and House Prices per m' 

 
Source: Own calculations based on NEF (2020), Husbanken (2020) & SSB (2020q) 
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Figure 43 demonstrates that there was a noteworthy change in 1987, namely that the housing prices per 

square meter saw a drastic fall relative to the stable development in replacement costs. This shows that the 

significant decline in Tobin´s Q is likely a result of this relation. After this point, the Q-value increased, 

which is also seen in Figure 43, where the housing prices surpasses replacement costs. Finally, it is seen 

that after 2005/2006, the market prices have been above the replacement costs.  

 
Furthermore, replacement costs consist of plot cost and construction costs. According to Revfem (2018), it 

is especially the cost of land that has galloped in the previous years. Data supports this statement, as plot 

costs have seen its most significant growth in the last couple of years. As the data only includes numbers up 

until 2015, it is nevertheless challenging to determine the effect after 2015. However, especially in the big 

cities, it is reasonable to assume that the scarcity of land and strict regulations, has resulted in plot costs 

becoming a larger part of the replacement costs than previously.  

 

Naturally, given that the Q-value is calculated as market price divided by replacement costs, the above is a 

result of basic mathematics. As such, it is interesting to further evaluate how the percentage growth in 

Tobin´s Q relates to the percentage growth in housing prices. As depicted in Figure 44, the percentage 

growth in Tobin´s Q and housing prices follows a relatively similar trend. This is further supported by a 

positive correlation of 0,54 between the two variables.  

 

Figure 44: Comparison Percentage Growth in Real House Price Index and Tobin´s Q 

 
Source: Own calculations based on CBN (2020a), SSB (2020b), NEF (2020), Husbanken (2020) & SSB (2020q) 
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However, when comparing variables, it should be noted that there is a time-lag in every building project, as 

it takes time from the point the decision to construct a dwelling is taken, until it is ready for sale. As such, 

the elasticity of the supply is different in the short-run and the long-run. Furthermore, there are also 

differences in how responsive developers are to price changes, depending on their supply-elasticity 

(Haagerup, 2009). This could be a possible explanation for the minor lag between replacement costs and 

housing prices.  

 
The recent years have particularly experienced a steeper growth in Q-values, relative to the earlier period 

in the time-series. As the calculated Q-value acts as a proxy of how profitable it is to construct and sell new 

dwellings, this implies that developers are incentivized to build, and thereby housing supply is assumed to 

increase. Essentially, developers will keep investing in new dwellings as long as Q is higher than one (1).  

 

In conclusion, the above empirical analysis of the Norwegian housing market shows that the Q-values has 

more or less been above the equilibrium value of 1 since post financial crisis. This implies that there is an 

imbalance between housing prices and replacement costs. Theory therefore dictates that the housing 

prices exceed their fundamental values. However, the last year’s average Q-values are only somewhat 

above the theoretical equilibrium, and therefore, it implies that while the market can be argued to be 

overvalued, it is likely an overstatement to say that there are clear tendencies of a bubble.  

 

9.2.2. Critique & Limitations 

In line with other empirical models, Tobin´s Q is heavily dependent on data used. Especially the 

replacement costs are somewhat controversial, as it is an average derived from Husbanken. This data is 

thereby only based on their disbursed loans, and as such, the costs are just an approximation based on a 

sample of approved applications. However, given the theoretical foundation and assumptions of the Q-

theory, it is assumed that the applied data is the most reliable and representable available, and as such, the 

data yielding the most satisfying output.  

 

In addition to the critique of our data, the model has some limitations. This is especially in regard to its 

fundamental assumptions, and how well they are transferable to the housing market. Firstly, the housing 

market differs as there is a time-lag between project start, time of sales and the day the house is finished. 

For example, new dwellings can be sold as a project prior to actual delivery. Furthermore, regulatory forces 

could make the process unreasonably slow, as getting different types of approvals could be time-
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consuming. Consequently, there is a delay in supply-changes, which can result in excess investments in the 

housing market.  

 

Secondly, Q-theory is based on the assumption of homogeneity. Evidently, this is likely not the case in the 

housing market as basically no housing are entirely alike. Thirdly, as the replacement costs include plot 

costs, it is crucial to keep in mind that this analysis is for Norway in its entirety. As previously mentioned, 

the cost of land differs significantly across Norway, and while some municipalities are assumed to have 

large plots available for construction, others do not. Naturally, the latter will thereby have higher plot 

prices. As such, given that this analysis would have only looked at larger cities, the plot costs would likely be 

higher and thus the Q-values would, isolated, be lower. Finally, the assumption of unlimited supply is 

unlikely to hold, as scarcity of land is an increasing trend (Mæland, 2015).  

 

 

9.3. Price-to-Rent Ratio (P/R) 

The data material used to conduct the analysis of the real and fundamental P/R is comprehensive and 

retrieved from multiple sources. As such, it is of relevance to outline the sources used.  

 
Real P/R: 

Firstly, the market price for housing (P) is, in line with data from Tobin´s Q, retrieved from NEF and 

compared with reported numbers from SSB and NCB. Secondly, when retrieving the annual rent (R), there 

are several different sources to choose between. Since 2006, a survey has been carried out by Statistics 

Norway to obtain information about the rental conditions in Norway. The survey, called the rental market-

survey (LMU), provides annual rental price per square meter running from 2006 till 2019 for different sizes 

of housing. Prior to this, the living condition-survey (LKU), also conducted by Statistics Norway, collected 

data about the rental market every third year. Even though there are several sources for paid rent in 

Norway, these different sources do not provide the same numbers for annual paid rent per square meter. 

At the same time, Statistics Norway specifies that the annual numbers should not be directly compared to 

each other across years, due to different conditions in the survey methodology (SSB, 2020r). Conclusively, 

different sources for rental costs regarding both the rental market-survey and the living condition-survey is 

evaluated.  

 

The annual numbers from LMU for the years 2011 and 2019, and LKU for 2018, are used and adjusted for 

the paid-rent CPI (SSB, 2020r). CPI for paid rent reveals the annual growth in paid rent from 1980 and is 
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therefore used as an adjustment parameter for the price growth in the rental market (SSB, 2020s). These 

three surveys are used to look at the sensitivity of the different results. From LKU, paid rent per square 

meter from 2018 are used and adjusted for CPI paid rents to provide another indicator of the level of the 

rental costs (SSB, 2020t). 

 

Fundamental P/R: 

The methodological approach of the calculation of fundamental P/R is based on Girouard, Kennedy, Noord 

& André (2006) and further André (2010), of whom calculated this ratio on behalf of OECD, for several 

countries.  

 

• Nominal mortgage rates (i): Nominal interest rates are retrieved from Statistics Norway for the 

period 1980 – 2019 (SSB, 2020d). 

 
• After-tax mortgage rate (J0): To calculate the interest rate after-tax, the following equation is used: 

J0 = J − (J ∗ [W^	XW[Z). The corporate tax rate is used and is retrieved from the annual numbers 

provided by Trading Economics (2020b). From 1992 until 2014, the tax rate was 28 percent. Yet, in 

the following years, the rate has gradually dropped and is today at 22 percent. In 1992, a central 

tax reform was implemented, in which the tax rate before this is not directly comparable 

(Regjeringen, 2018). As such, this analysis applies 28 percent as a proxy from 1980 – 1992, and the 

actual reported rates from 1993 – 2019.   

 
• Property tax (E): In 2019, 371 out of 422 municipalities practiced property tax in Norway (SSB, 

2019b). In the OECD report from 2006, the property tax for Norway was set to 0,7 percent as a 

proxy for the whole period (Girouard et al., 2006). In the period from 2007 until today, however, 

Statistics Norway provide statistics of average annual property tax for Norway. These levels support 

the proxy of 0,7 percent in the earlier years. However, after 2007, updated numbers on property 

tax are used to reflect the situation most accurately (SSB, 2020u). 

 
• Recurring holding costs (f): The OECD reports assume a constant rate of 4 percent (Girouard et al., 

2006; André, 2010). As no other reliable alternative data was found, this will be used.  

 
• Capital gain (D): OECD applies the calculated five-year moving average of the CPI as a parameter 

for measuring the capital gain of owning housing (Girouard et al., 2006; André, 2010), whereas the 

same method is applied in this analysis.  
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9.3.1. Calculation & Analysis 

Through a thorough analysis and interpretation of the real and fundamental P/R ratios, this subsection will 

shed light on the historical development in the Norwegian housing market. As previously mentioned, the 

two underlying factors influencing the real P/R ratio is the annual housing prices and rental prices per 

square meter. By indexing the gathered figures for the period of 1980 – 2019, a comparative investigation 

of the price development can be done. For the annual rental costs, the 2019 numbers from the rental 

market-survey are included to look at the price development in the two segments.   

 

Figure 45 below illustrates that the housing prices have increased sharply in comparison to the rental costs 

and CPI. As the housing market crashed in the aftermath of the banking crisis in 1987, the prices decreased 

to the level of the rent paid. Since 1992, the prices of a dwelling have increased vastly, while the rental 

prices have experienced a slow and steady increasing growth. One of the reasons for the moderate 

increase in prices can be a consequence of the Rental Law §4-2 in Norway, stating that rents can only be 

increased once a year, and cannot be above the CPI (Leieboerforeningen, 2020). Therefore, it is possible to 

observe that the graphs concerning CPI and paid rent has experienced close to the same development.   

 

Figure 45: Development in Housing Prices, Renting Costs & CPI 

 
Source: NEF (2020), SSB (2020b), SSB (2020q), SSB (2020r) & SSB (2020s) 

 

By calculating the real P/R ratio, it enables a further examination of the relationship between the market 

price of housing and rental costs. As introductory mentioned, there are several sources from Statistics 

Norway for calculations of annual rent, all depending on the survey conducted. This leads to different 

annual rental prices, which again influence the calculations of the real P/R ratio. In Figure 46, real P/R ratio 
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based on rental prices from LMU 2019, LMU 2011 and LKU 2018 are illustrated, hence giving an overview of 

the different levels along with the average values.  

 

Figure 46: Development in Real P/R LMU (2011), LMU (2019) & LKU (2018) 

 
Source: Owns calculations based on NEF (2020), SSB (2020q), SSB (2020r), SSB (2020s) & SSB (2020t) 

 

As the rental prices for the different years are all adjusted by the CPI of paid rent, the formation of the 

graphs in Figure 46 is non-surprisingly the same. Historically, the P/R ratio increased rapidly in the period 

before the banking crisis in 1987, with a subsequent drop in the aftermath. Figure 45 suggests that this is a 

consequence of the fluctuations in the housing prices, as the rental costs have been relatively stable. The 

increase in housing prices from 1992 and the dip in 2003, as well as the financial crisis, is also reflected in 

the development of the real P/R.  

 

According to Grytten (2009), a significantly increasing P/R coefficient over a longer time period can indicate 

a housing bubble. As illustrated, it is seen that in 2019 the ratio lies between the value of 17,60 and 24,72, 

depending on which rental parameter is considered. Comparing these levels to historical levels, it can be 

argued to indicate an imbalance in the market. Moreover, it is argued that one can look at the deviation 

between today´s real P/R ratio and the historical average value in the time-series, to evaluate bubble 

tendencies (Dam et al., 2011). If this holds, it is seen that the average real P/R ratio lies between 10,61 and 

14,91, and as today´s real P/R values are at higher levels, there are indications of an overpriced market.  

 

At the same time, to determine if there are bubble tendencies in the market, the analysis needs to account 

for the fundamental P/R ratio. By comparing the fundamental P/R and the real P/R, it is possible to identify 
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whether the market is over- or underpriced. As the fundamental ratio includes pivotal factors such as 

interest rates, capital gain, property tax and recurring costs, it can give indications of the underlying value 

of the housing market.  

 

Figure 47: Development in Fundamental P/R relative to Real P/R 

 
Source: Owns calculations based on NEF (2020), SSB (2020q), SSB (2020r), SSB (2020s), SSB (2020d), Trading 

Economics (2020b), SSB (2020u) & SSB (2020b) 

 

As illustrated in Figure 47, the fundamental P/R ratio has fluctuated during the past decades. The 

timeframe is set to 1986 – 2019, to remove the effect of the extreme levels of inflation affecting the capital 

gain parameter in the early 1980s. In accordance with André (2010), the comparison between the 

fundamental- and real P/R ratio is indexed from the year closest to the historical average of the real P/R, 

which in this case is 2002.  

 

Prior to the banking crisis, the fundamental P/R decreased, while conversely the real P/R increased. As 

such, this could indicate an imbalance in the market. In the aftermath of the crisis, the fundamental ratio 

was stabilized, while the real ratio decreased. Before the financial crisis, the fundamental ratio decreased 

as a consequence of higher interest rates, while the real ratio spiked. By looking at the deviation, it clearly 

indicated bubble tendencies. From 2010, the different development between the two ratios signal an 

overpriced market, but in the last couple of years, the deviation has decreased reversed, signaling a market 

supported by fundamental factors.  

 

Despite the present slight deviation, and a decreasing fundamental ratio in 2019, it is hard to determine 

bubble tendencies based on the latest data. As stated by André (2010), real P/R ratios are not expected to 

closely follow the short-term fluctuations in the fundamental ratios, and as such the latter should not be 
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used as a precise measurement, but rather a benchmark for the underlying fundamental development. 

Therefore, a positive or negative deviation does not necessarily indicate an over- or underpriced market. 

However, the formation of the fundamental P/R ratio and the movements compared to the real P/R ratios 

are important to evaluate if the real P/R ratio is supported by fundamental factors.   

 

Conclusively, by looking at the increasing development in the real P/R ratios compared to the historical 

average, there are minor indications of an overpriced market. On the other hand, because of the relatively 

high values of fundamental P/R supporting the increasing real P/R ratio, it is difficult to conclude whether a 

bubble is present. Nevertheless, it is found reasonable to assume that while the market might be slightly 

overpriced, the results do not present an immediate threat of an imbalance or a bursting bubble.  

 

9.3.2. Critique & Limitations 

Finally, it is important to note some of the shortcomings related to P/R. While a critique of the models’ 

assumptions was highlighted in subsection 4.3.1., the data and methodology applied should also be 

addressed.  

 

Firstly, even though the method includes fundamental factors influencing the development in the housing 

market, there are other factors impacting the development of housing prices as well. Secondly, even 

though the method compares the economics of renting versus buying, the ratio does not account for the 

different affordability in the market. A city with both an expensive housing and renting market can have the 

same real P/R ratio as a city with an inexpensive market (Hargrave, 2020). Thirdly, housing prices in Norway 

have increased more than the CPI in the last two decades, making the capital gain parameter questionable 

(Solheim, 2019). Lastly, proxy parameters for property tax and recurring holding costs are questionable, as 

they not always represent the actual value. However, despite the mentioned limitations, the ratio is used 

by institutions, researchers and practitioners, in which it is assumed to still yield valuable results. 

 

 

9.4. Concluding Remarks – Empirical Analysis 

As a key supplement to the fundamental- and comparative analysis, the empirical analysis seeks to both 

evaluate the validity of the empirical models through an examination of whether they detect historical 

bubbles, as well as how they assess the current state of the housing market. To fulfill this purpose, the HP-

filter, Tobin´s Q and P/R ratio has been used.  
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It is seen that all empirical models are able to capture the past economic downturns, hence supporting the 

models´ validity. However, looking at their assessment of the current state of the market, contradictive 

results are found. Firstly, the HP-filter shows that the use of both S = 100 and S = 2500 implies that the real 

housing prices are undervalued. Secondly, Tobin´s Q yield results implying a slight imbalance in the housing 

market, with Q-values above 1 since after the financial crisis. Finally, by looking at the deviation between 

fundamental- and real P/R ratios, there are only small indications of an overpriced market.  

 

Conclusively, the overall empirical analysis makes it reasonable to assume that the housing market is only 

slightly overpriced, and thus no signs of an alarming bubble tendency. The contradictive results are likely to 

be a result of the different factors the models rely on, and thus supports the use of three different models 

to get the most accurate conclusion. As such, it is assumed that the empirical analysis, in line with the 

fundamental and comparative analysis, provides the necessary evidence to answer the problem statement.  

 

 

10. Sensitivity Analysis 

The purpose of this chapter is to conduct a sensitivity analysis, in order to test how changes in central 

factors both affect households and the papers overall empirical results. To be able to answer this, the 

analysis will be two-folded. The first part evaluates how household debt is affected by changes in interest 

rate, thus investigating how change-sensitive households are. Moreover, the second part will focus on how 

small changes in determining factors of the housing price models Price-to-Rent and Tobin´s Q, might alter 

the previously stated conclusions.   

 
10.1. Debt Sensitivity 

In most cases, households are reliant on mortgages to afford the purchase of a dwelling. From Figure 16 in 

subsection 6.6.1., it was illustrated that gross household debt has steadily increased since the early ´90s. 

Furthermore, the debt-to-income (DTI) ratio has approximately doubled since 1996. Consequently, 

households are becoming more and more leveraged and thus likely to be sensitive to changes in key factors 

such as the interest rate, through for example, increasing interest expenses.  

 

Increasing debt is likely to make households more vulnerable to isolated changes in interest rates. In this 

relation, an investigation of the effect of a 5-percentage point interest rate increase on both interest 

burden and debt service ratios illustrates the effect.   
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Figure 48: Simulation 5 percentage-point interest rate increase on Interest Burden and Debt Service Ratio 

 
Sources: Norges Bank (2019a) 

 

Figure 48 illustrates that the interest burden, i.e. the share of disposable income used to pay interest 

expenses on debt, is historically low. According to Norges Bank (2019a), this is due to low lending rates, as 

previously discussed in the fundamental analysis. However, as a result of the recent year´s moderate hikes, 

the interest burden has experienced a slight increase. Consequently, with the historically high debt levels in 

Norwegian households, an increase in interest rate will have a more significant impact on households´ 

interest burden now than historically. In contrast to the historically low interest burden, the debt service 

ratio is historically high, yielding the same level as prior to both the financial- and banking crisis. As such, 

the current rate is considered a key vulnerability for Norway’s financial stability (Norges Bank, 2019a).  

 

Comparing the original ratios with the simulated ones, the simulated ratios are not surprisingly higher. 

Naturally, increasing interest rates result in debt becoming more expensive. However, an interesting and 

more alarming observation is that the deviation is steadily increasing in the time period. While the debt 

service ratio deviation was 1,6 percent in 1983, it is 4,61 percent in 2019. Similarly, interest burden 

deviation was 2,09 percent in 1983 and 7,94 percent in 2019. Conclusively, the simulation indicates that 

households are significantly more sensitive to changes in interest rates now than before, which as 

previously mentioned, is likely a result of the increasing household debt. Consequently, it is not unlikely to 

assume that housing prices are more sensitive now as well, meaning that increasing interest rates might 

have more critically negative effects on housing prices now than in preceding years. 
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10.2. Sensitivity of Empirical Results 

It has previously been discussed that the results from the empirical analysis are largely affected by the data 

source of which the data is collected. Consequently, it is found that the use of alternative sources can 

alternate the conclusions derived from the empirical models. The sensitivity will be tested on Tobin´s Q and 

P/R, and while the market price per square meter is not a fundamental factor per se, it is a common factor 

for both models. Furthermore, this is also a factor where different sources yield different figures.  

 
The updated price per square meter is collected from Krogsveen, one of Norway´s leading real estate 

agencies (Krogsveen, 2020). As such, it is assumed to be a reliable source for data. Furthermore, while the 

empirical analysis looked at data from 1980, the following will only look at the time period of 2005 – 2019. 

This is a natural consequence of the availability of data. Despite this limitation, it is still believed that the 

following is able to prove a point, namely the sensitivity of data used.  

 

10.2.1. Tobin´s Q 

In subsection 4.3. it was determined that Tobin´s Q is calculated as the market price of housing divided by 

its replacement costs. Consequently, all else equal, an increasing market price results in a higher Q-value. 

As such, it is seen from Figure 49 that the use of numbers from Krogsveen results in a considerably higher 

Q-value, hence substantiating a claim of an overpriced housing market. Finally, while optimally it would be 

of relevance to test a change in replacement costs as well, no other sources were located.  

 

Figure 49: Sensitivity Analysis of Tobin´s Q 

 
Source: NEF (2020), SSB (2020q) & Krogsveen (2020) 

 

10.2.2. Price-to-Rent Ratio 

Grytten (2009b) finds that a method to evaluate housing prices is through P/R ratios. By consecutively 

dividing the market price (P) by the rental component (R), the expression for the development in market 

0,8

0,9

1,0

1,1

1,2

1,3

1,4

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Tobin´s Q (Krogsveen) Tobin´s Q (Original) Equilibrium



 112 

prices relative to earnings is derived. If the ratio increases over a longer period of time, at a significant 

degree, this is then an indication towards a bubble. To illustrate the sensitivity, the most recent LMU (2019) 

and LKU (2018) are used, and as such different sources for rental costs has been used. While it would be 

theoretically possible to test the fundamental P/R as well, through alteration of for example interest rates 

and/or taxes, it is assumed that the use of alternative sources for price per square meter proves a solid 

point. Finally, as results from Figure 50 is not indexed, it should not be compared to previous conclusions 

from subsection 9.3.  

 

Figure 50: Sensitivity Analysis of Price-to-Rent Ratio 

 
Source: NEF (2020), SSB (2020q), SSB (2020r), SSB (2020s), SSB (2020t), SSB (2020d), Trading Economics 

(2020b), SSB (2020u), SSB (2020b) & Krogsveen (2020) 

 

The left graph of Figure 50 illustrates how the new real P/R ratio is generally exceeding the original one. 

The trend is similar in the early time period, however after approximately 2015, the conclusions differ. 

While the original ratio shows an undervalued housing market, the new ratio shows that the market is 

more or less correctly valued in 2019. Furthermore, the right graph experiences a similar trend. Although 

both ratios signal an over-valued housing market, the new ratio illustrates a more alarming deviation. 

Conclusively, it is evident that merely small changes in one factor results in alternating conclusions.  

 

10.3. Concluding Remarks 

In conclusion, the purpose of this chapter is to demonstrate how sensitive both the debt and empirical 

results are to changes in critical factors. The above results are assumed to illustrate this to a satisfactory 

degree, showing the significant effect of an interest rate increase, as well as the effect of using alternative 

sources for house prices on empirical models. Finally, however, it is important to note that the above are 

only hypothetical simulations and are thus not meant to replace the papers preceding conclusions.  
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11. Conclusion 

The purpose of this thesis is to investigate whether the Norwegian housing market is correctly priced, both 

from a historical and present-day perspective. As such, the paper seeks to evaluate if the housing prices are 

supported by fundamental factors, which is assessed through a fundamental-, psychological-, comparative- 

and empirical analysis. In total, this has enabled the paper to answer its problem statement.  

 

The factors in the fundamental analysis are determined from a literature review of Scandinavian empirical 

housing price models, as well as from research and renowned theories. Moreover, the psychological 

phenomenon is assessed through evaluation of Consumer Confidence Index and expectations, in addition 

to Case & Shiller´s theoretical framework for the detection of a bubble. As it is difficult to evaluate the 

development in fundamental factors without something to compare with, the comparative analysis is 

found to enable a basis for comparison. Finally, the empirical analysis applies the use of the Hodrick-

Prescott filter to evaluate housing prices relative to the underlying long-term trend, Tobin´s Q to assess 

housing prices relative to replacement costs and the P/R ratio to analyze the relationship between the costs 

of owner-occupation compared to rent. As such, the housing market is assessed from multiple 

perspectives, which presumably enables a thorough understanding of the historical and current pricing of 

the housing market.  

 

It is found that the Norwegian housing market has been affected by several economic downturns in the last 

century, indicating that markets do overheat, bubbles burst, and real economies do experience severe 

meltdowns. This results in cuts in investments, hikes in unemployment and dramatic stagnation of GDP, 

usually as a result of factors such as liberal supply and demand of credit. Moreover, it is found that the 

Norwegian housing market is characterized by mainly favorable tax advantages on housing, making it a 

preferred investment object. However, regulations from official authorities have been implemented the 

recent years, resulting in stricter requirements for lenders. 

 

Corresponding to the microeconomic model of price-determination in any market, housing prices are 

similarly found to be determined by the mechanisms of supply and demand. However, in contrast to many 

other markets, housing price determination is found to be highly complex. Particularly, the supply is found 

to be inelastic (fixed) in the short-term, indicating that demand is the main driver of pricing in a short-term 

perspective. This is mainly found to be because of the time-lag of construction, as well as the bureaucracy 

related to the industry. Moving towards the medium- to long-term, supply adjusts to demand, and thus 

long-term equilibrium is reached.    
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Findings from the fundamental analysis demonstrate that both the historical and current housing prices are 

to a notable extent explained by the development of fundamental factors. From a historical perspective, 

Norway has experienced a modest but stable increase in real GDP relative to housing prices. More 

importantly, the real after-tax interest rate is found to be historically low. This development, in 

combination with increasing real disposable income and decreasing unemployment, should according to 

theory support the experienced increasing housing prices. Despite this, a more alarming trend is that 

Norway has experienced a rapid increase in both supply and demand for credit, where real gross debt has 

exceeded real housing prices since 2006. This is further reflected in a doubling of the DTI-ratio and an 

increasing debt service ratio. This trend has fueled the increasing housing prices, but at the same time, the 

development makes up a key financial system vulnerability for the Norwegian economy. Consequently, 

stricter requirements and regulations have been implemented. 

 

Looking towards the supply side, the paper finds evidence of a historically lacking supply, likely resulting in 

deficiency of available housing, and thus increasing demand. However, it is seen that the recent years are 

characterized by an increasing supply, which in combination with a decreasing population- and immigration 

growth, implies that supply may catch up with demand.  

 

From a more recent point of view, namely after 2016, the real housing prices have experienced a decrease 

followed by a stabilized trend. Interestingly, in contrast to the previous drop during and after the financial 

crisis, this is not a result of a crisis. Accordingly, the paper finds this to likely be a result of several factors. 

Firstly, the interest rates have increased, where the policy rate advanced from 0,5 percent in 2017 to 1,5 

percent in 2019. This further resulted in increased lending rates and thus increased costs related to debt. 

Secondly, it is found that the regulations of the housing market have tightened, with decreasing maximum 

LTV-ratio, increasing maximum debt to disposable income ratio and a focus on household solvency to 

manage an increase in interest rates. Consequently, this has made it more difficult for some households to 

obtain credit, thus resulting in a dampening effect on housing prices. Moreover, the tax schemes affecting 

secondary dwellings have become more costly, thereby likely removing the favorability of housing as a 

speculative investment object, and thus decreasing demand. Finally, as mentioned above, the increasing 

supply is also pointing towards stabilizing housing prices, as supply presumably better meet demand.  

 

The findings from the comparative analysis demonstrate that the positive and negative relationships found 

in the fundamental analysis is largely the case in Northwestern European countries as well. Moreover, it 

shows that while Norway has experienced the highest increase in real housing prices among the peer 
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group, Norway has also experienced relatively higher real GDP and higher real disposable income, while at 

the same time also low real after-tax interest rates and low harmonized unemployment rates.  

 

Based on the empirical analysis, it is found that all empirical models capture historical economic 

downturns, thus supporting their validity. However, based on their assessment of the current state of the 

market, contradictive conclusions were found. Firstly, the application of the Hodrick-Prescott filter 

indicates that housing prices are under the long-term trend, hence implying an undervalued market. 

Secondly, Tobin´s Q demonstrates Q-values above 1 since after the financial crisis, indicating an overvalued 

market. Finally, while the development in real P/R relative to average indicate an overpriced market, the 

comparison of the real- and fundamental P/R ratio point towards a market supported by fundamental 

factors. Conclusively, the contradicting results are likely a result of the models’ different methodology, 

assumptions and the papers collected data.  

 

Naturally, it is hard to determine with certainty whether the housing market is over-, under- or fairly valued 

as it is a highly complex market affected by changes in, for example, macroeconomic factors. However, 

looking back at Stiglitz´s (1990) definition of a bubble, the paper can conclude that the reason for the 

increasing prices are not only because of expectations of higher prices tomorrow. This is further supported 

by findings from the analysis of Case & Shiller´s bubble criteria´s, where only some of the criteria´s were 

fulfilled. 

 

Finally, the problem statement is recalled: 

 

“Are the Norwegian housing prices supported by fundamental factors?” 

 

Based on the paper´s findings as thoroughly elaborated above, the paper finds evidence that both the 

historical and current state of the Norwegian housing prices are largely supported by the development in 

fundamental factors. Despite this, it is difficult to determine the level of support, and thus the extent to the 

correctness of the pricing. However, in total, the authors are confident that while empirical evidence point 

towards a slightly overvalued housing market, there is no immediate risk of a bubble or imbalance in the 

Norwegian housing market.  
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12. Perspectivation 

Findings in the paper illustrate how vulnerable the Norwegian economy can be to rapid changes in market 

conditions, with the different ripple effects that might follow. Consequently, it is not surprising that the 

2019-20 coronavirus (COVID-19) pandemic is assumed to have critically adverse effects on the economy, as 

it has caused the biggest global recession since the Great Depression (Gopinath, 2020).  

 

Naturally, the Norwegian economy is likely to be heavily affected as well. While the consequences are still 

challenging to determine, it has already resulted in drastic changes in key factors such as GDP, interest 

rates, unemployment rates, disposable income and expectations. As such, it is reasonable to assume that 

the current economic landscape will be reflected in a decrease in housing prices. Therefore, due to the 

current high degree of uncertainty of the future, it is found to be more relevant to analyze and discuss the 

current situation, rather than for example hypothetical worst-case, base-case and best-case scenarios. 

 

12.1. Gross Domestic Product 

Findings from the fundamental analysis show that Norway´s real GDP has seen a moderate, but increasing, 

growth in the last decades. Based on theory, this should therefore indicate increasing housing prices. 

However, with the spread of COVID-19, the Norwegian economy has come to a halt. Preliminary March 

2020 numbers from SSB shows a 6,4 percent drop in seasonally adjusted mainland GDP7, compared to the 

0,4 percent increase in February (Sletten & Kjos, 2020). Among other factors, this is likely largely due to the 

decreasing demand and drastically falling oil prices. Consequently, this demonstrates just how economically 

critical a lockdown of economic activity is.  

 

The magnitude and consequences are further substantiated by Chief Economics Kjersti Haugland, who 

states that it is essentially impossible to avoid a technical recession, which is a fall in GDP for 2 or more 

quarters in a row. Furthermore, Chief Economist Øystein Dørum points out that while for example oil 

investments will be hurt by the dramatic fall in oil prices, the crisis is also likely to result in a decline in 

housing investments (Ghaderi, Brunborg, & Nilsen, 2020).  

 

 
7 Bougroug & Sletten (2020) finds that mainland Norway GDP is around 14 percent lower at the end of March 
compared to the beginning.  
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12.2. Interest Rates 

As previously discussed, research finds interest rates to be one of the main determinants for housing 

prices. It was seen that up until the ongoing pandemic the tendency was towards steadily hiking the policy 

rate, with a policy rate of 1,5 percent in January 2020. Theory therefore dictates that this should have a 

negative effect on housing prices. However, as a result of the current economic environment, the Central 

Bank of Norway decided to reduce the policy rate to 1 percent the 13th of March 2020, with the purpose of 

promoting financial stability (Norges Bank, 2020f). Moreover, only a week later, the policy rate was “sliced” 

another 0,75 percentage points to 0,25 percent. The measures are implemented as a result of the further 

worsening economic conditions, trying to damp the effect of decreasing GDP and increasing 

unemployment, among others (Norges Bank, 2020g). A direct result of the aforementioned are cuts in 

lending rates (Solli, 2020). Consequently, this should, isolated, have a positive effect on housing prices, as 

both new and old debt becomes cheaper. 

 
 
12.3. Unemployment Rate and Disposable Income 

Another direct result of the ongoing situation is drastically increasing unemployment rates, as illustrated in 

Figure 51. Appendix 49 substantiates the effect, showing that registered unemployment has increased from 

65.683 to 286.895 in the time period. By looking deeper into the numbers, it is found that the most 

significant increase is seen in the service, travel and transportation sector. Furthermore, the most 

substantial unemployment is seen in Oslo, and demographically among young women in the age group of 

20-24 (NAV, 2020b). Similarly, SSB (2020v) finds that the real wage growth is expected to be at record-low 

of -1,8 percent, resulting in the most significant decrease since 1979 (Winther, 2020a).  

 

Figure 51: Recent Development in Different Types of Unemployment (Week 10 – 17, 2020)  

 
Source: NAV (2020b) 
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Consequently, with increasing unemployment and decreasing wage growth, theory dictates that this should 

have a negative effect on housing prices. However, while the figures are alarming, it is seen that 

unemployment is currently stabilizing, and Sletten & Kjos (2020) states that it is expected that real wage 

growth will recover in 2022 and 2023.  

 

12.4. Expectations 

Expectations of development in housing prices have previously shown to evolve in a similar pattern as the 

actual prices. As such, it is possible to assume that positive or negative future expectations towards 

development in housing prices have an effect, particularly in the short-term. Previous findings in the 

fundamental analysis illustrated a generally positive attitude towards future development, and given that a 

positive relationship holds, the recent development as depicted in Figure 52 indicates a sign of warning. As 

illustrated, it is seen that while the recent trend from November 2019 to February 2020 pointed towards an 

optimistic view on housing prices, the figures from March and April 2020 shows a drastic change to a 

pessimistic view.  

 

Figure 52: Expectations of Future Development in Housing Prices 

 
Source: NBBL (2020) 
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housing prices. Consequently, it is still difficult to forecast the outcome in the time to come. Despite the 

uncertainty, data from March has already resulted in an indication of the upcoming periods.  

 

Data from Eiendom Norge´s monthly housing price statistic shows that the housing prices have experienced 

a seasonally adjusted 1,4 percent decrease in March. Moreover, according to the Norwegian Home 

Builders´ Association (NBBL), the number of dwellings sold and put on the market was 14,5 percent less in 

March relative to February (Mikalsen, 2020). Finally, the sale of new dwellings was down 47 percent in 

March 2020 compared to March 2019. Consequently, it is demonstrated that the pandemic has infected 

both housing prices and housing activity (Sletten & Kjos, 2020). 

 
These findings are also supported by experts, where Chief Economist Harald Magnus Andreassen believes 

that housing prices could fall as much as 25 percent (Riisnæs, 2020). Moreover, Christian Frengstad 

Bjerknes from Norwegian Home Builders´ Association (NBBL) predicts a 5-10 percent decrease in the next 

couple of years (Frøjd, 2020). As such, it is evident that there is substantial uncertainty regarding how 

things will play out, which is further supported by Table 8 depicting prognosis from major Norwegian 

institutions. 

 

Table 8: House Price Prognosis 

 
Source: Sletten & Kjos (2020), NHO (2020) & Winther (2020b) 

 

In conclusion, while lending rates are at a record low, most agree that the alarming change in other 

fundamental factors, in line with uncertain future economic development, is likely to weigh more. Thus, it 

is reasonable to assume that the following years will be characterized by decreasing housing prices. 

However, as mentioned, the drastic rate cuts and massive fiscal bailouts will likely result in a less critical 

decline. As a result, Norway´s healthy economy likely puts them in a better position than many other 

countries. 
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13. Limitations & Future Research 

13.1. Limitations 

Ultimately, it is important to emphasize the general limitations of this thesis as the topic of determination 

and assessment is a comprehensive and complicated field of research. Researchers and market 

practitioners have tried, and are still trying, to predict and correctly evaluate the housing market, 

substantiating its complexity. As such, there is likely no conclusion that can be stated with a 100 percent 

certainty. Moreover, much of the theory is based on macroeconomic theory and relations. Consequently, 

while the assumed and theoretically backed relationships are isolated valid, the ripple effects of 

simultaneous changes in multiple fundamental factors are difficult to predict the outcome of.  

 

The thesis has viewed the housing market as a whole, which is naturally an oversimplification of the actual 

situation. Additionally, as thoroughly elaborated throughout the thesis, the empirical models rely on 

specific assumptions and suffer from particular limitations. In combination with these shortcomings, the 

occasional lack of reliable data makes it difficult to conclude with complete certainty that the results 

illustrate the true state of the market. Finally, the thesis suffers from a page-restriction of 120 pages, in 

which some topics may not have been examined as comprehensively as the authors of this paper desired.  

 

13.2. Future Research 

In the previous chapter (12), the paper elaborated on the preliminary effects of the COVID-19 pandemic. 

Naturally, an interesting topic for future research would thus be to carry out a similar analysis as this thesis, 

comparing the market before and after the pandemic. The Great Lockdown is presumably the next 

significant economic crisis, and as such it will be interesting to see if the previously found relationships 

hold, as well as possibly revealing whether the housing prices are indeed fundamentally supported.  

 

Moreover, the paper analyses a set of Northwestern European countries. While this creates value in itself, a 

more thorough analysis looking at why there are differences in the given countries is of interest. This is 

because there could be multiple explanatory factors resulting in the differences witnessed. Consequently, 

revealing country-specific characteristics enables an analysis of whether countries are comparable, or if 

other factors need to be accounted for. 
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Appendix 3: Figure 1 – Real House Price Index 
 
 

 
 

 

Year Nominal House Price 
(1870 = 100)

Nominal House 
Price Index (1980 = 

100)

CPI-ATE (1980 
= 100)

Real House Price Index 
(1980 = 100)

1870 100 2,59 4,88 53,03
1871 112,30 2,91 4,88 59,55
1872 114,90 2,97 5,57 53,32
1873 136,50 3,53 5,92 59,61
1874 140,20 3,63 6,27 57,83
1875 153,90 3,98 5,92 67,21
1876 152,20 3,94 5,92 66,47
1877 165,00 4,27 5,92 72,06
1878 143,80 3,72 5,23 71,17
1879 135,40 3,50 4,88 71,80
1880 142,30 3,68 5,23 70,43
1881 147,20 3,81 5,57 68,30
1882 143,60 3,71 5,57 66,63
1883 130,80 3,38 5,23 64,74
1884 149,00 3,85 5,23 73,75
1885 135,60 3,51 4,88 71,91
1886 144,40 3,74 4,88 76,58
1887 139,00 3,60 4,53 79,38
1888 136,10 3,52 4,88 72,17
1889 146,20 3,78 4,88 77,53
1890 158,00 4,09 4,88 83,79
1891 163,20 4,22 4,88 86,55
1892 182,30 4,72 4,88 96,67
1893 172,00 4,45 4,88 91,21
1894 182,90 4,73 4,88 96,99
1895 196,10 5,07 4,88 103,99
1896 199,70 5,17 4,88 105,90
1897 220,00 5,69 4,88 116,67
1898 227,50 5,89 5,23 112,60
1899 200,00 5,17 5,23 98,99
1900 193,40 5,00 5,57 89,74
1901 199,20 5,15 5,57 92,43
1902 197,30 5,10 5,23 97,65
1903 182,60 4,72 5,23 90,38
1904 169,50 4,38 4,88 89,89
1905 190,20 4,92 5,23 94,14
1906 181,60 4,70 5,23 89,88
1907 185,40 4,80 5,57 86,03
1908 184,80 4,78 5,57 85,75
1909 200,20 5,18 5,57 92,90
1910 203,60 5,27 5,57 94,47
1911 214,10 5,54 5,92 93,50
1912 225,40 5,83 6,27 92,97
1913 241,30 6,24 6,62 94,29
1914 234,90 6,08 6,62 91,79
1915 271,50 7,02 7,32 95,99
1916 307,10 7,94 9,06 87,69
1917 351,30 9,09 11,15 81,50
1918 376,20 9,73 15,68 62,07
1919 415,00 10,74 16,72 64,19
1920 347,90 9,00 19,16 46,96
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1921 363,60 9,41 17,77 52,93
1922 371,80 9,62 14,98 64,19
1923 358,10 9,26 13,94 66,47
1924 375,50 9,71 15,33 63,36
1925 346,70 8,97 15,68 57,20
1926 339,00 8,77 13,24 66,23
1927 349,80 9,05 12,20 74,20
1928 357,60 9,25 11,15 82,97
1929 338,30 8,75 10,80 81,02
1930 346,00 8,95 10,45 85,63
1931 346,10 8,95 9,76 91,77
1932 351,40 9,09 9,76 93,17
1933 330,90 8,56 9,41 90,99
1934 330,20 8,54 9,76 87,55
1935 361,20 9,34 9,76 95,77
1936 377,20 9,76 10,10 96,57
1937 365,30 9,45 10,80 87,49
1938 395,20 10,22 11,15 91,69
1939 396,60 10,26 11,15 92,01
1940 422,20 10,92 12,89 84,72
1941 396,00 10,24 15,33 66,82
1942 390,10 10,09 16,38 61,62
1943 394,00 10,19 16,72 60,94
1944 433,30 11,21 17,07 65,65
1945 421,20 10,90 17,07 63,82
1946 437,60 11,32 17,77 63,70
1947 432,40 11,19 17,77 62,95
1948 458,00 11,85 17,77 66,67
1949 468,20 12,11 17,77 68,16
1950 453,00 11,72 18,47 63,46
1951 469,60 12,15 21,60 56,23
1952 515,30 13,33 23,34 57,10
1953 456,00 11,80 24,04 49,06
1954 590,20 15,27 24,74 61,72
1955 600,40 15,53 25,09 61,91
1956 605,50 15,66 26,13 59,94
1957 644,10 16,66 26,83 62,10
1958 621,20 16,07 28,22 56,94
1959 664,50 17,19 28,92 59,44
1960 678,80 17,56 28,92 60,72
1961 722,90 18,70 29,62 63,14
1962 779,60 20,17 31,01 65,03
1963 819,50 21,20 32,06 66,13
1964 909,20 23,52 33,80 69,59
1965 953,70 24,67 35,19 70,10
1966 998,50 25,83 36,24 71,28
1967 1049,80 27,16 37,98 71,50
1968 1128,00 29,18 39,37 74,11
1969 1277,40 33,04 40,42 81,76
1970 1341,60 34,71 44,60 77,82
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1971 1511,90 39,11 47,74 81,93
1972 1587,10 41,06 50,87 80,71
1973 1648,00 42,63 54,70 77,93
1974 1835,70 47,49 59,93 79,24
1975 1897,40 49,08 66,90 73,37
1976 2275,40 58,86 73,17 80,44
1977 2539,20 65,69 79,79 82,32
1978 2722,10 70,42 86,06 81,82
1979 2973,30 76,91 90,24 85,23
1980 3865,70 100 100 100
1981 4726,50 122,27 113,59 107,64
1982 4987,40 129,02 126,48 102,00
1983 5399,90 139,69 137,28 101,75
1984 5787,40 149,71 145,99 102,55
1985 7520,80 194,55 154,01 126,33
1986 9255,40 239,42 165,16 144,97
1987 9219,70 238,50 179,79 132,65
1988 7960,90 205,94 191,64 107,46
1989 7647,10 197,82 200,35 98,74
1990 7050,80 182,39 208,71 87,39
1991 6469,90 167,37 215,68 77,60
1992 6879,40 177,96 220,91 80,56
1993 7857,10 203,25 225,78 90,02
1994 8455,10 218,72 228,92 95,54
1995 9350,10 241,87 234,49 103,15
1996 10170,00 263,08 237,63 110,71
1997 11632,60 300,92 243,55 123,55
1998 13154,30 340,28 249,13 136,59
1999 15146,30 391,81 255,05 153,62
2000 16310,80 421,94 263,07 160,39
2001 17400,80 450,13 270,73 166,27
2002 17710,90 458,16 274,22 167,08
2003 19882,60 514,33 288,45 178,31
2004 21723,60 561,96 289,49 194,12
2005 24983,80 646,29 292,28 221,12
2006 27816,90 719,58 294,72 244,16
2007 26647,50 689,33 298,90 230,62
2008 27364,30 707,87 306,56 230,91
2009 29592,70 765,52 314,58 243,35
2010 32256,00 834,42 318,76 261,77
2011 34739,80 898,67 321,89 279,18
2012 36511,50 944,50 326,07 289,66
2013 37515,57 970,47 330,95 293,24
2014 39841,53 1030,64 339,31 303,75
2015 42630,44 1102,79 348,37 316,56
2016 44781,88 1158,44 359,17 322,54
2017 43841,46 1134,11 364,04 311,53
2018 45069,02 1165,87 369,97 315,13
2019 46060,54 1191,52 377,98 315,23
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Appendix 4: Figure 5 & Figure 6 – Real GDP 

 
 

Year
Nominal GDP 
(1980 = 100)

GDP-Deflator 
(1980 = 100)

Real GDP 
(1980 = 100) %-change Real GDP

Real House 
Price Index 

(1980 = 100)
1980 100 100 100 100
1981 114,29 112,88 101,25 1,25 % 107,64
1982 126,14 124,74 101,12 -0,13 % 102,00
1983 139,84 133,43 104,81 3,65 % 101,75
1984 157,06 141,71 110,83 5,74 % 102,55
1985 173,85 149,08 116,62 5,22 % 126,33
1986 179,28 148,26 120,92 3,69 % 144,97
1987 194,66 158,97 122,46 1,27 % 132,65
1988 202,53 166,70 121,49 -0,79 % 107,46
1989 215,22 176,06 122,24 0,62 % 98,74
1990 226,96 182,77 124,18 1,58 % 87,39
1991 238,00 186,81 127,40 2,59 % 77,60
1992 243,52 185,62 131,20 2,98 % 80,56
1993 254,67 189,87 134,13 2,24 % 90,02
1994 265,61 189,58 140,11 4,46 % 95,54
1995 283,64 195,38 145,18 3,62 % 103,15
1996 309,03 203,71 151,70 4,50 % 110,71
1997 332,62 209,38 158,86 4,72 % 123,55
1998 336,97 207,93 162,06 2,02 % 136,59
1999 364,16 221,79 164,19 1,32 % 153,62
2000 430,87 255,92 168,36 2,54 % 160,39
2001 444,91 260,21 170,98 1,56 % 166,27
2002 441,59 255,96 172,52 0,90 % 167,08
2003 455,70 263,29 173,08 0,32 % 178,31
2004 498,49 278,66 178,89 3,36 % 194,12
2005 552,57 303,05 182,34 1,93 % 221,12
2006 610,48 329,61 185,21 1,58 % 244,16
2007 640,69 339,36 188,80 1,93 % 230,62
2008 701,93 374,67 187,35 -0,77 % 230,91
2009 645,64 355,13 181,80 -2,96 % 243,35
2010 680,45 376,33 180,81 -0,54 % 261,77
2011 723,83 401,61 180,23 -0,32 % 279,18
2012 758,22 415,03 182,69 1,36 % 289,66
2013 776,11 425,64 182,34 -0,19 % 293,24
2014 784,85 426,87 183,86 0,83 % 303,75
2015 769,48 414,69 185,56 0,92 % 316,56
2016 759,59 408,57 185,91 0,19 % 322,54
2017 801,70 424,72 188,76 1,53 % 311,53
2018 853,05 449,27 189,87 0,59 % 315,13
2019 849,22 446,04 190,39 0,27 % 315,23
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Appendix 5: Figure 7 – Norwegian Petroleum 

 

 

Year Share of 
GDP

Share of 
Investments

Share of 
exports

Share of state 
revenues

1980 13,46 % 12,53 % 33,05 % 16,27 %
1981 14,29 % 12,08 % 33,91 % 19,76 %
1982 14,35 % 14,28 % 35,17 % 19,90 %
1983 15,50 % 22,45 % 37,00 % 18,86 %
1984 17,13 % 24,73 % 38,83 % 20,74 %
1985 16,71 % 22,81 % 38,45 % 17,50 %
1986 9,90 % 20,11 % 29,50 % 10,13 %
1987 9,06 % 18,73 % 29,18 % 3,21 %
1988 7,24 % 15,14 % 24,20 % 1,02 %
1989 10,60 % 16,94 % 29,18 % 5,20 %
1990 12,55 % 19,00 % 31,52 % 11,14 %
1991 12,59 % 25,15 % 32,74 % 12,25 %
1992 12,35 % 29,36 % 33,70 % 9,49 %
1993 12,38 % 31,77 % 34,30 % 8,50 %
1994 12,34 % 28,32 % 33,94 % 7,24 %
1995 12,26 % 23,60 % 34,04 % 10,06 %
1996 15,39 % 20,95 % 39,86 % 16,14 %
1997 15,35 % 23,34 % 38,61 % 18,15 %
1998 10,70 % 25,79 % 30,17 % 9,56 %
1999 13,65 % 24,03 % 35,68 % 8,93 %
2000 22,30 % 19,11 % 47,59 % 25,07 %
2001 20,50 % 19,29 % 45,99 % 32,07 %
2002 17,77 % 18,38 % 45,14 % 24,50 %
2003 17,77 % 21,33 % 45,31 % 24,80 %
2004 19,84 % 20,96 % 47,51 % 27,25 %
2005 22,80 % 22,47 % 50,97 % 32,01 %
2006 24,05 % 21,06 % 51,70 % 35,72 %
2007 21,20 % 20,60 % 48,27 % 30,71 %
2008 24,48 % 21,91 % 53,08 % 35,17 %
2009 18,26 % 24,93 % 47,61 % 26,60 %
2010 19,01 % 24,63 % 46,96 % 25,92 %
2011 21,83 % 25,64 % 50,18 % 28,67 %
2012 21,69 % 27,13 % 51,58 % 32,62 %
2013 20,24 % 30,42 % 49,24 % 29,32 %
2014 18,33 % 30,10 % 46,12 % 27,14 %
2015 14,97 % 27,20 % 38,88 % 20,14 %
2016 12,13 % 20,93 % 35,18 % 10,73 %
2017 14,30 % 18,31 % 39,40 % 14,00 %
2018 16,88 % 18,13 % 43,23 % 21,10 %
2019 14,10 % 19,90 % 37,60 % 19,20 %
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Appendix 6: Figure 9 – Real After-Tax Interest Rate 

 
 
 
 
 
 
 
 
 
 
 

Year
Nominal 

Interest Rates Tax Rate
Nominal After-

Tax Interest 
Rate

CPI %
Real After-

Tax Interest 
Rate

Policy Rate
Real House 
Price Index 
(1982=100)

1982 13,50 % 28 % 9,72 % 11,30 % -1,42 % 11,03 % 100
1983 13,88 % 28 % 9,99 % 8,50 % 1,38 % 10,06 % 99,75
1984 13,75 % 28 % 9,90 % 6,30 % 3,39 % 10,80 % 100,53
1985 13,30 % 28 % 9,58 % 5,50 % 3,86 % 11,36 % 123,84
1986 14,65 % 28 % 10,55 % 7,20 % 3,12 % 14,16 % 142,12
1987 16,35 % 28 % 11,77 % 8,90 % 2,64 % 13,90 % 130,05
1988 16,65 % 28 % 11,99 % 6,60 % 5,05 % 13,08 % 105,35
1989 15,13 % 28 % 10,89 % 4,50 % 6,12 % 10,60 % 96,80
1990 14,29 % 28 % 10,29 % 4,20 % 5,84 % 10,82 % 85,67
1991 13,91 % 28 % 10,02 % 3,30 % 6,50 % 8,34 % 76,07
1992 13,38 % 28 % 9,63 % 2,40 % 7,06 % 9,50 % 78,98
1993 11,22 % 28 % 8,08 % 2,20 % 5,75 % 6,50 % 88,25
1994 8,27 % 28 % 5,95 % 1,40 % 4,49 % 4,78 % 93,67
1995 7,74 % 28 % 5,57 % 2,40 % 3,10 % 4,75 % 101,12
1996 7,12 % 28 % 5,13 % 1,30 % 3,78 % 4,48 % 108,53
1997 5,99 % 28 % 4,31 % 2,50 % 1,77 % 3,38 % 121,12
1998 7,39 % 28 % 5,32 % 2,30 % 2,95 % 5,51 % 133,90
1999 8,39 % 28 % 6,04 % 2,40 % 3,56 % 6,35 % 150,60
2000 8,03 % 28 % 5,78 % 3,10 % 2,60 % 6,22 % 157,24
2001 8,84 % 28 % 6,36 % 2,90 % 3,37 % 6,98 % 163,00
2002 8,45 % 28 % 6,08 % 1,30 % 4,72 % 6,73 % 163,79
2003 6,53 % 28 % 4,70 % 2,50 % 2,15 % 4,21 % 174,81
2004 4,19 % 28 % 3,02 % 0,40 % 2,61 % 1,82 % 190,30
2005 3,92 % 28 % 2,82 % 1,60 % 1,20 % 1,92 % 216,78
2006 4,26 % 28 % 3,07 % 2,30 % 0,75 % 2,74 % 239,36
2007 5,66 % 28 % 4,08 % 0,70 % 3,35 % 4,38 % 226,09
2008 7,29 % 28 % 5,25 % 3,80 % 1,40 % 5,32 % 226,37
2009 4,91 % 28 % 3,54 % 2,20 % 1,31 % 1,75 % 238,57
2010 4,52 % 28 % 3,25 % 2,40 % 0,83 % 1,92 % 256,63
2011 4,75 % 28 % 3,42 % 1,30 % 2,09 % 2,14 % 273,70
2012 4,84 % 28 % 3,48 % 0,60 % 2,87 % 1,55 % 283,97
2013 4,75 % 28 % 3,42 % 2,10 % 1,29 % 1,50 % 287,48
2014 4,61 % 27 % 3,37 % 2,10 % 1,24 % 1,49 % 297,78
2015 3,93 % 27 % 2,87 % 2,10 % 0,75 % 1,05 % 310,34
2016 3,51 % 25 % 2,63 % 3,60 % -0,93 % 0,55 % 316,20
2017 3,45 % 24 % 2,62 % 1,80 % 0,81 % 0,50 % 305,41
2018 3,42 % 23 % 2,63 % 2,70 % -0,06 % 0,57 % 308,94
2019 3,71 % 22 % 2,89 % 2,20 % 0,68 % 1,15 % 309,04
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Appendix 7: Figure 10 – Real Lending- and Deposit Rate 
 

 
 
 
 
 

Year
Lending 

Rates CPI  % Real Lending Rate Deposit Rate CPI  %
Real Deposit 

Rate
1980 11,61 % 10,80 % 0,73 % 7,08 % 10,80 % -3,36 %
1981 12,95 % 13,60 % -0,57 % 7,59 % 13,60 % -5,29 %
1982 13,50 % 11,30 % 1,98 % 8,06 % 11,30 % -2,91 %
1983 13,88 % 8,50 % 4,96 % 8,38 % 8,50 % -0,11 %
1984 13,75 % 6,30 % 7,01 % 8,72 % 6,30 % 2,28 %
1985 13,30 % 5,50 % 7,39 % 8,98 % 5,50 % 3,30 %
1986 14,65 % 7,20 % 6,95 % 9,42 % 7,20 % 2,07 %
1987 16,35 % 8,90 % 6,84 % 10,89 % 8,90 % 1,83 %
1988 16,65 % 6,60 % 9,43 % 11,14 % 6,60 % 4,26 %
1989 15,13 % 4,50 % 10,17 % 9,30 % 4,50 % 4,59 %
1990 14,29 % 4,20 % 9,68 % 8,95 % 4,20 % 4,56 %
1991 13,91 % 3,30 % 10,27 % 8,70 % 3,30 % 5,23 %
1992 13,38 % 2,40 % 10,72 % 8,65 % 2,40 % 6,10 %
1993 11,22 % 2,20 % 8,83 % 6,42 % 2,20 % 4,13 %
1994 8,27 % 1,40 % 6,78 % 4,04 % 1,40 % 2,60 %
1995 7,74 % 2,40 % 5,21 % 4,02 % 2,40 % 1,58 %
1996 7,12 % 1,30 % 5,75 % 3,71 % 1,30 % 2,38 %
1997 5,99 % 2,50 % 3,40 % 2,77 % 2,50 % 0,26 %
1998 7,39 % 2,30 % 4,98 % 4,07 % 2,30 % 1,73 %
1999 8,39 % 2,40 % 5,85 % 5,06 % 2,40 % 2,60 %
2000 8,03 % 3,10 % 4,78 % 4,89 % 3,10 % 1,74 %
2001 8,84 % 2,90 % 5,77 % 5,81 % 2,90 % 2,83 %
2002 8,45 % 1,30 % 7,06 % 5,56 % 1,30 % 4,21 %
2003 6,53 % 2,50 % 3,93 % 3,71 % 2,50 % 1,18 %
2004 4,19 % 0,40 % 3,77 % 1,38 % 0,40 % 0,98 %
2005 3,92 % 1,60 % 2,28 % 1,38 % 1,60 % -0,22 %
2006 4,26 % 2,30 % 1,92 % 2,02 % 2,30 % -0,27 %
2007 5,66 % 0,70 % 4,93 % 3,47 % 0,70 % 2,75 %
2008 7,29 % 3,80 % 3,36 % 4,98 % 3,80 % 1,14 %
2009 4,91 % 2,20 % 2,65 % 2,43 % 2,20 % 0,23 %
2010 4,52 % 2,40 % 2,07 % 2,09 % 2,40 % -0,30 %
2011 4,75 % 1,30 % 3,41 % 2,36 % 1,30 % 1,05 %
2012 4,84 % 0,60 % 4,21 % 2,40 % 0,60 % 1,79 %
2013 4,75 % 2,10 % 2,60 % 2,26 % 2,10 % 0,16 %
2014 4,61 % 2,10 % 2,46 % 2,13 % 2,10 % 0,03 %
2015 3,93 % 2,10 % 1,79 % 1,41 % 2,10 % -0,68 %
2016 3,51 % 3,60 % -0,09 % 0,85 % 3,60 % -2,65 %
2017 3,45 % 1,80 % 1,62 % 0,80 % 1,80 % -0,98 %
2018 3,42 % 2,70 % 0,70 % 0,82 % 2,70 % -1,83 %
2019 3,71 % 2,20 % 1,48 % 1,02 % 2,20 % -1,15 %
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Appendix 8: Figure 11 – Real Disposable Income 
 

 
 
 

Year

Household's 
Nominal 

Disposable 
Income

Household's 
Nominal 

Disposable 
Income 

(1980=100)

CPI - ATE 
(1980=100)

Household's 
Real Disposable 

Income 
(1980=100)

Real House 
Price Index 
(1980=100)

1980 139613 100 100 100 100
1981 162133 116,13 113,59 102,24 107,64
1982 180402 129,22 126,48 102,16 102,00
1983 198178 141,95 137,28 103,40 101,75
1984 217879 156,06 145,99 106,89 102,55
1985 235201 168,47 154,01 109,39 126,33
1986 255999 183,36 165,16 111,02 144,97
1987 274930 196,92 179,79 109,53 132,65
1988 291385 208,71 191,64 108,91 107,46
1989 312159 223,59 200,35 111,60 98,74
1990 332751 238,34 208,71 114,20 87,39
1991 357355 255,96 215,68 118,68 77,60
1992 380953 272,86 220,91 123,52 80,56
1993 407462 291,85 225,78 129,26 90,02
1994 422241 302,44 228,92 132,11 95,54
1995 444158 318,14 234,49 135,67 103,15
1996 467263 334,68 237,63 140,84 110,71
1997 499433 357,73 243,55 146,88 123,55
1998 543364 389,19 249,13 156,22 136,59
1999 570049 408,31 255,05 160,09 153,62
2000 609642 436,67 263,07 165,99 160,39
2001 619699 443,87 270,73 163,95 166,27
2002 683000 489,21 274,22 178,40 167,08
2003 735914 527,11 288,45 182,74 178,31
2004 769806 551,39 289,49 190,47 194,12
2005 843622 604,26 292,28 206,74 221,12
2006 799331 572,53 294,72 194,26 244,16
2007 858041 614,59 298,90 205,62 230,62
2008 911894 653,16 306,56 213,06 230,91
2009 965775 691,75 314,58 219,90 243,35
2010 1015488 727,36 318,76 228,19 261,77
2011 1070090 766,47 321,89 238,11 279,18
2012 1128840 808,55 326,07 247,97 289,66
2013 1198486 858,43 330,95 259,39 293,24
2014 1249369 894,88 339,31 263,74 303,75
2015 1345072 963,43 348,37 276,56 316,56
2016 1362956 976,24 359,17 271,81 322,54
2017 1415996 1014,23 364,04 278,60 311,53
2018 1465446 1049,65 369,97 283,72 315,13
2019 1541774 1104,32 377,98 292,16 315,23
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Appendix 9: Figure 12 – Unemployment  

 
 

Year Unemployed % Unemployment
Real Unemployment 

(per 1000)
% Real 

Unemployment

Real House 
Price Index 

(1980 = 100)

1980 22 286 1,30 % 32 3,20% 100
1981 28 438 1,70 % 40 4,00% 107,64
1982 41 390 2,40 % 52 5,20% 102,00
1983 63 549 3,80 % 69 6,90% 101,75
1984 66 597 3,20 % 64 6,40% 102,55
1985 51 418 2,50 % 53 5,30% 126,33
1986 36 192 1,80 % 42 4,20% 144,97
1987 32 391 1,50 % 45 4,50% 132,65
1988 49 338 2,30 % 69 6,90% 107,46
1989 82 911 3,80 % 106 10,60% 98,74
1990 92 671 4,30 % 112 11,20% 87,39
1991 100 678 4,70 % 116 11,60% 77,60
1992 114 367 5,40 % 126 12,60% 80,56
1993 118 147 5,50 % 127 12,70% 90,02
1994 110 280 5,20 % 116 11,60% 95,54
1995 102 154 4,70 % 107 10,70% 103,15
1996 90 936 4,20 % 108 10,80% 110,71
1997 73 525 3,30 % 92 9,20% 123,55
1998 55 974 2,40 % 74 7,40% 136,59
1999 59 558 2,60 % 74 7,40% 153,62
2000 62 623 2,70 % 81 8,10% 160,39
2001 62 648 2,70 % 84 8,40% 166,27
2002 75 206 3,20 % 92 9,20% 167,08
2003 92 631 3,90 % 107 10,70% 178,31
2004 91 563 3,90 % 106 10,60% 194,12
2005 83 479 3,50 % 111 11,10% 221,12
2006 62 923 2,60 % 84 8,40% 244,16
2007 46 062 1,89 % 63 6,30% 230,62
2008 42 521 1,70 % 71 7,10% 230,91
2009 69 267 2,70 % 84 8,40% 243,35
2010 74 643 2,90 % 99 9,90% 261,77
2011 69 395 2,70 % 89 8,90% 279,18
2012 65 682 2,48 % 88 8,80% 289,66
2013 69 719 2,60 % 102 10,20% 293,24
2014 75 254 2,80 % 98 9,80% 303,75
2015 80 561 3,00 % 125 12,50% 316,56
2016 83 813 3,00 % 131 13,10% 322,54
2017 74 235 2,70 % 117 11,70% 311,53
2018 65 547 2,40 % 108 10,80% 315,13
2019 63 451 2,30 % 106 10,60% 315,23
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Appendix 10: Figure 13 – Real House Price Index (Cities) 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year
Real Oslo 

(2003 = 100)
Real Bergen 
(2003 = 100)

Real Tromsø 
(2003 = 100)

Real Kristiansand 
(2003 = 100)

Real Stavanger 
(2003 = 100)

Real Trondheim 
(2003 = 100)

2003 100 100 100 100 100 100
2004 111,98 118,41 117,26 111,15 112,99 114,08
2005 121,21 131,71 135,71 121,91 125,31 125,17
2006 139,52 150,22 150,95 143,97 149,58 138,82
2007 150,96 162,18 159,83 168,73 183,75 146,59
2008 138,83 146,63 148,84 169,66 181,07 135,50
2009 137,96 144,26 143,39 166,11 177,50 135,46
2010 147,17 157,93 147,73 177,03 197,89 147,34
2011 162,09 170,42 152,68 184,30 218,83 162,24
2012 176,13 179,47 159,23 183,30 231,57 175,37
2013 179,71 188,34 173,48 178,04 237,29 186,77
2014 179,86 190,59 185,53 171,03 226,46 184,97
2015 197,20 200,72 200,08 172,91 215,52 190,07
2016 225,27 194,77 201,10 171,21 195,20 193,27
2017 235,72 198,10 206,89 172,05 194,97 199,86
2018 231,46 193,42 205,14 169,79 190,97 195,61
2019 235,60 192,93 207,23 169,48 186,73 192,50
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Appendix 11: Figure 14 – Population  

 

 
 

Year Population %-Growth
1979 4 066 134     
1980 4 078 900      0,31 %
1981 4 092 340      0,33 %
1982 4 107 063      0,36 %
1983 4 122 511      0,38 %
1984 4 134 353      0,29 %
1985 4 145 845      0,28 %
1986 4 159 187      0,32 %
1987 4 175 521      0,39 %
1988 4 198 289      0,55 %
1989 4 220 686      0,53 %
1990 4 233 116      0,29 %
1991 4 249 830      0,39 %
1992 4 273 634      0,56 %
1993 4 299 167      0,60 %
1994 4 324 815      0,60 %
1995 4 348 410      0,55 %
1996 4 369 957      0,50 %
1997 4 392 714      0,52 %
1998 4 417 599      0,57 %
1999 4 445 329      0,63 %
2000 4 478 497      0,75 %
2001 4 503 436      0,56 %
2002 4 524 066      0,46 %
2003 4 552 252      0,62 %
2004 4 577 457      0,55 %
2005 4 606 363      0,63 %
2006 4 640 219      0,73 %
2007 4 681 134      0,88 %
2008 4 737 171      1,20 %
2009 4 799 252      1,31 %
2010 4 858 199      1,23 %
2011 4 920 305      1,28 %
2012 4 985 870      1,33 %
2013 5 051 275      1,31 %
2014 5 109 056      1,14 %
2015 5 165 802      1,11 %
2016 5 213 985      0,93 %
2017 5 258 317      0,85 %
2018 5 295 619      0,71 %
2019 5 328 212      0,62 %
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Appendix 12: Urbanization 

 

 
 

 
 
Source: SSB (2020w) 

Year Urban Areas %-change Population
Urban Areas - % of 

population Rural Areas %-change
Rural Areas - % of 

population
1990 2 963 944              4 233 116          70,02 % 1 135 345       26,82 %
1991 3 086 815              4,15 % 4 249 830          72,63 % 1 128 057       -0,6 % 26,54 %
1992 3 081 385              -0,18 % 4 273 634          72,10 % 1 108 276       -1,8 % 25,93 %
1993 3 106 280              0,81 % 4 299 167          72,25 % 1 103 605       -0,4 % 25,67 %
1994 3 184 340              2,51 % 4 324 815          73,63 % 1 118 521       1,4 % 25,86 %
1995 3 203 718              0,61 % 4 348 410          73,68 % 1 129 059       0,9 % 25,96 %
1996 3 229 853              0,82 % 4 369 957          73,91 % 1 125 519       -0,3 % 25,76 %
1997 3 259 418              0,92 % 4 392 714          74,20 % 1 122 386       -0,3 % 25,55 %
1998 3 287 978              0,88 % 4 417 599          74,43 % 1 117 334       -0,5 % 25,29 %
1999 3 304 352              0,50 % 4 445 329          74,33 % 1 006 076       -10,0 % 22,63 %
2000 3 396 382              2,79 % 4 478 497          75,84 % 998 922           -0,7 % 22,30 %
2001 3 419 975              0,69 % 4 503 436          75,94 % 1 025 055       2,6 % 22,76 %
2002 3 474 623              1,60 % 4 524 066          76,80 % 1 022 609       -0,2 % 22,60 %
2003 3 514 417              1,15 % 4 552 252          77,20 % 1 014 854       -0,8 % 22,29 %
2004 3 536 454              0,63 % 4 577 457          77,26 % 1 020 840       0,6 % 22,30 %
2005 3 560 137              0,67 % 4 606 363          77,29 % 1 027 690       0,7 % 22,31 %
2006 3 607 813              1,34 % 4 640 219          77,75 % 1 016 736       -1,1 % 21,91 %
2007 3 655 391              1,32 % 4 681 134          78,09 % 1 012 003       -0,5 % 21,62 %
2008 3 722 786              1,84 % 4 737 171          78,59 % 1 000 943       -1,1 % 21,13 %
2009 3 780 068              1,54 % 4 799 252          78,76 % 1 009 435       0,8 % 21,03 %
2011 3 899 115              3,15 % 4 920 305          79,25 % 1 007 310       -0,2 % 20,47 %
2012 3 957 981              1,51 % 4 985 870          79,38 % 1 011 611       0,4 % 20,29 %
2013 4 050 638              2,34 % 5 051 275          80,19 % 978 344           -3,3 % 19,37 %
2014 4 114 425              1,57 % 5 109 056          80,53 % 976 827           -0,2 % 19,12 %
2015 4 172 804              1,42 % 5 165 802          80,78 % 973 812           -0,3 % 18,85 %
2016 4 229 849              1,37 % 5 213 985          81,13 % 968 576           -0,5 % 18,58 %
2017 4 283 184              1,26 % 5 258 317          81,46 % 960 461           -0,8 % 18,27 %
2018 4 327 951              1,05 % 5 295 619          81,73 % 954 612           -0,6 % 18,03 %
2019 4 368 614              0,94 % 5 328 212          81,99 % 949 123           -0,6 % 17,81 %
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Appendix 13: Household Density 

 

 
 
 

 
 

Source: SSB (2020p) 

Year Persons per private 
household

1980 2,66
1990 2,40
2001 2,29
2005 2,27
2006 2,26
2007 2,25
2008 2,23
2009 2,22
2010 2,22
2011 2,22
2012 2,22
2013 2,21
2014 2,20
2015 2,20
2016 2,19
2017 2,19
2018 2,17
2019 2,16

2,10

2,20

2,30

2,40

2,50

2,60

2,70

19
80

19
90

20
01

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

Persons per private household



 17 

Appendix 14: Figure 15 – Immigration  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year Immigration Population Immigration as % 
of Population

Net Migration

1999 41 841                       4 445 329               0,94 % 18 999                      
2000 36 542                       4 478 497               0,82 % 9 688                         
2001 34 264                       4 503 436               0,76 % 7 955                         
2002 40 122                       4 524 066               0,89 % 17 174                      
2003 35 957                       4 552 252               0,79 % 11 285                      
2004 36 482                       4 577 457               0,80 % 13 211                      
2005 40 148                       4 606 363               0,87 % 18 439                      
2006 45 776                       4 640 219               0,99 % 23 723                      
2007 61 774                       4 681 134               1,32 % 39 652                      
2008 66 961                       4 737 171               1,41 % 43 346                      
2009 65 186                       4 799 252               1,36 % 38 637                      
2010 73 852                       4 858 199               1,52 % 42 346                      
2011 79 498                       4 920 305               1,62 % 47 032                      
2012 78 570                       4 985 870               1,58 % 47 343                      
2013 75 789                       5 051 275               1,50 % 40 073                      
2014 70 030                       5 109 056               1,37 % 38 155                      
2015 67 276                       5 165 802               1,30 % 29 802                      
2016 66 800                       5 213 985               1,28 % 26 076                      
2017 58 192                       5 258 317               1,11 % 21 349                      
2018 52 485                       5 295 619               0,99 % 18 103                      
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Appendix 15: Figure 16 – Real Gross Debt 

 

 
 
 
 
 
 
 
 
 
 
 
 

Year Households 
(1988 = 100)

CPI-ATE (1988 = 100)
Real Household 

Gross Debt (1988 
= 100)

%-growth Real House Price 
Index (1988 = 100)

1988 100 100 100 100
1989 98,36 104,55 94,09 -5,91 % 91,88
1990 103,48 108,91 95,02 0,99 % 81,32
1991 102,74 112,55 91,28 -3,93 % 72,21
1992 100,88 115,27 87,51 -4,13 % 74,97
1993 99,83 117,82 84,73 -3,18 % 83,77
1994 109,37 119,45 91,56 8,06 % 88,91
1995 113,85 122,36 93,04 1,62 % 95,98
1996 119,89 124,00 96,69 3,92 % 103,02
1997 128,80 127,09 101,34 4,82 % 114,97
1998 137,95 130,00 106,12 4,71 % 127,10
1999 149,18 133,09 112,09 5,62 % 142,95
2000 165,04 137,27 120,23 7,27 % 149,25
2001 184,49 141,27 130,59 8,61 % 154,72
2002 203,16 143,09 141,98 8,72 % 155,48
2003 225,36 150,52 149,72 5,45 % 165,93
2004 250,71 151,06 165,96 10,85 % 180,64
2005 284,36 152,52 186,45 12,34 % 205,77
2006 319,60 153,79 207,82 11,46 % 227,21
2007 355,21 155,97 227,74 9,59 % 214,61
2008 381,62 159,97 238,56 4,75 % 214,87
2009 406,06 164,15 247,37 3,69 % 226,45
2010 430,12 166,33 258,59 4,54 % 243,60
2011 461,38 167,97 274,68 6,22 % 259,80
2012 485,26 170,15 285,19 3,83 % 269,55
2013 521,95 172,70 302,24 5,98 % 272,88
2014 554,38 177,06 313,10 3,60 % 282,66
2015 588,63 181,78 323,81 3,42 % 294,58
2016 625,86 187,42 333,94 3,13 % 300,14
2017 666,14 189,96 350,67 5,01 % 289,90
2018 705,49 193,05 365,44 4,21 % 293,25
2019 740,56 197,24 375,47 2,75 % 293,35
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Appendix 16: Figure 17 – Real DTI-Ratio 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Year DTI-Ratio (%) DTI-Ratio (%)
Real DTI-ratio 
(1996 = 100)

Real House Price 
Index (1996 = 100)

1996 120,50 120,50 % 100 100
1997 121,40 121,40 % 100,75 111,60
1998 122,10 122,10 % 101,33 123,37
1999 124,80 124,80 % 103,57 138,76
2000 133,00 133,00 % 110,37 144,87
2001 139,40 139,40 % 115,68 150,18
2002 139,40 139,40 % 115,68 150,91
2003 144,80 144,80 % 120,17 161,06
2004 151,50 151,50 % 125,73 175,34
2005 170,40 170,40 % 141,41 199,73
2006 187,60 187,60 % 155,68 220,54
2007 194,90 194,90 % 161,74 208,31
2008 197,40 197,40 % 163,82 208,57
2009 196,80 196,80 % 163,32 219,81
2010 200,70 200,70 % 166,56 236,45
2011 204,00 204,00 % 169,29 252,17
2012 207,90 207,90 % 172,53 261,64
2013 212,20 212,20 % 176,10 264,87
2014 211,90 211,90 % 175,85 274,36
2015 217,50 217,50 % 180,50 285,93
2016 225,00 225,00 % 186,72 291,33
2017 230,00 230,00 % 190,87 281,39
2018 233,90 233,90 % 194,11 284,64
2019 233,10 233,10 % 193,44 284,74
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Appendix 17: Figure 18 – Interest Burden & Debt Service Ratio 

 

 
 

 

Yearly
Debt Ratio 
(Left Axis)

Debt Service 
Ratio (Right Axis)

Interest burden 
(Right Axis)

1983 93,96 % 7,45 % 6,27 %
1984 99,71 % 7,56 % 6,31 %
1985 109,67 % 8,34 % 7,00 %
1986 124,34 % 9,93 % 8,59 %
1987 137,59 % 12,44 % 11,30 %
1988 147,44 % 13,44 % 12,17 %
1989 147,82 % 13,10 % 11,65 %
1990 146,25 % 12,90 % 11,35 %
1991 138,59 % 12,24 % 10,55 %
1992 128,78 % 12,69 % 11,13 %
1993 119,64 % 10,92 % 9,02 %
1994 115,65 % 9,52 % 7,18 %
1995 113,79 % 9,14 % 6,71 %
1996 114,39 % 8,82 % 6,18 %
1997 115,51 % 8,22 % 5,04 %
1998 116,36 % 8,61 % 5,61 %
1999 115,98 % 8,96 % 6,35 %
2000 123,74 % 9,31 % 6,44 %
2001 131,51 % 10,17 % 7,35 %
2002 139,21 % 10,62 % 7,57 %
2003 144,73 % 10,31 % 6,53 %
2004 153,90 % 9,89 % 4,79 %
2005 165,80 % 10,40 % 4,70 %
2006 177,65 % 11,20 % 5,25 %
2007 186,02 % 12,39 % 7,02 %
2008 191,09 % 13,58 % 8,87 %
2009 192,56 % 12,49 % 6,25 %
2010 195,01 % 12,33 % 5,63 %
2011 200,91 % 12,72 % 5,93 %
2012 206,37 % 13,11 % 6,30 %
2013 209,34 % 13,28 % 6,28 %
2014 212,06 % 13,45 % 6,22 %
2015 215,14 % 13,33 % 5,48 %
2016 219,55 % 13,50 % 5,13 %
2017 224,97 % 13,88 % 5,36 %
2018 229,77 % 14,20 % 5,40 %
2019 230,98 % 14,43 % 5,76 %
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Appendix 18: Figure 19 – Loan-to-Value 

 

 
 
 

Year
LTV above 85 

percent
LTV between 80 
and 85 percent

LTV between 75 
and 80 percent

Total LTV 
(right axis)

2015 9,41 % 20,63 % 13,85 % 59,94 %
2016 5,74 % 21,42 % 11,76 % 62,81 %
2017 3,02 % 23,00 % 12,17 % 61,68 %
2018 4,26 % 27,03 % 12,02 % 63,83 %
2019 5,05 % 27,64 % 13,53 % 65,21 %
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Appendix 19: Figure 20 – Real Construction Costs 

 

Year

Nominal 
Construction 

Costs 
(1980=100)

CPI-ATE 
(1980 = 100)

Real 
Construction 

Cost 
(1980=100)

Real House 
Price Index 
(1980=100)

1980 100 100 100 100
1981 109,40 113,59 96,31 107,64
1982 118,80 126,48 93,93 102,00
1983 126,07 137,28 91,83 101,75
1984 132,05 145,99 90,45 102,55
1985 138,46 154,01 89,91 126,33
1986 148,29 165,16 89,79 144,97
1987 165,38 179,79 91,99 132,65
1988 179,91 191,64 93,88 107,46
1989 187,61 200,35 93,64 98,74
1990 193,59 208,71 92,76 87,39
1991 200,00 215,68 92,73 77,60
1992 201,28 220,91 91,12 80,56
1993 202,56 225,78 89,72 90,02
1994 209,40 228,92 91,47 95,54
1995 219,66 234,49 93,67 103,15
1996 221,79 237,63 93,34 110,71
1997 226,07 243,55 92,82 123,55
1998 232,91 249,13 93,49 136,59
1999 239,32 255,05 93,83 153,62
2000 248,29 263,07 94,38 160,39
2001 260,26 270,73 96,13 166,27
2002 268,80 274,22 98,03 167,08
2003 276,92 288,45 96,00 178,31
2004 285,47 289,49 98,61 194,12
2005 294,87 292,28 100,89 221,12
2006 305,98 294,72 103,82 244,16
2007 328,63 298,90 109,95 230,62
2008 347,44 306,56 113,33 230,91
2009 355,56 314,58 113,03 243,35
2010 366,67 318,76 115,03 261,77
2011 380,34 321,89 118,16 279,18
2012 391,88 326,07 120,18 289,66
2013 403,42 330,95 121,90 293,24
2014 416,67 339,31 122,80 303,75
2015 427,35 348,37 122,67 316,56
2016 438,03 359,17 121,96 322,54
2017 449,57 364,04 123,49 311,53
2018 464,53 369,97 125,56 315,13
2019 476,92 377,98 126,18 315,23
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Appendix 20: Figure 21 & 22 – Initiated & Completed Dwellings 
 

 

Year
Completed 
Dwellings

Initiated 
Dwellings Households

New 
households

1980 38092 35899
1981 34672 36068
1982 38465 36998
1983 32513 31507
1984 30866 26281
1985 26114 26893
1986 25784 29192
1987 28381 29117
1988 30406 28147
1989 27979 26212
1990 27120 21830
1991 21689 17261
1992 17789 15600
1993 15897 16194
1994 17836 21240
1995 19214 20011
1996 17905 18743
1997 18659 21259
1998 20659 19646
1999 19892 20492
2000 19534 23550
2001 23400 25266
2002 21744 22980
2003 21405 23177
2004 23609 29999
2005 29544 31608 2 011 000    
2006 28554 33314 2 036 900    25 900          
2007 30970 32520 2 064 841    27 941          
2008 28640 25950 2 104 531    39 690          
2009 21783 19748 2 142 638    38 107          
2010 17832 21145 2 170 893    28 255          
2011 20046 27735 2 201 787    30 894          
2012 26267 30189 2 226 046    24 259          
2013 28496 30450 2 258 794    32 748          
2014 28100 27250 2 286 445    27 651          
2015 28137 31301 2 316 647    30 202          
2016 29394 36203 2 348 797    32 150          
2017 31557 35273 2 376 971    28 174          
2018 32844 31647 2 409 257    32 286          
2019 30373 31643 2 439 242    29 985          
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Appendix 21: Figure 23 – Housing Market Activity 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year Housing for sale Housing Sold Unsold Housing
2003 74883 56858 18025
2004 80854 61730 19124
2005 86824 69641 17183
2006 101003 81865 19138
2007 103628 78272 25356
2008 88568 65840 22728
2009 81408 71627 9781
2010 86240 77642 8598
2011 92985 84575 8410
2012 91732 84288 7444
2013 94113 82386 11727
2014 91455 85906 5549
2015 95845 88518 7327
2016 91110 85887 5223
2017 99178 86552 12626
2018 100283 90181 10102
2019 102456 92494 9962

Average 91916 79074 12841
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Appendix 22: Figure 24 – Day´s Trading 

 

Quarter
Quarterly 

Turnover Rate

Yearly 
Turnover 

Rate
Q1 2007 32 32
Q2 2007 25 32
Q3 2007 33 32
Q4 2007 38 32
Q1 2008 53 48
Q2 2008 39 48
Q3 2008 46 48
Q4 2008 52 48
Q1 2009 66 52
Q2 2009 47 52
Q3 2009 51 52
Q4 2009 45 52
Q1 2010 48 41
Q2 2010 35 41
Q3 2010 42 41
Q4 2010 40 41
Q1 2011 41 35
Q2 2011 31 35
Q3 2011 36 35
Q4 2011 34 35
Q1 2012 35 33
Q2 2012 29 33
Q3 2012 35 33
Q4 2012 34 33
Q1 2013 34 34
Q2 2013 28 34
Q3 2013 34 34
Q4 2013 40 34
Q1 2014 46 41
Q2 2014 36 41
Q3 2014 43 41
Q4 2014 40 41
Q1 2015 41 38
Q2 2015 31 38
Q3 2015 38 38
Q4 2015 42 38
Q1 2016 42 39
Q2 2016 33 39
Q3 2016 41 39
Q4 2016 41 39
Q1 2017 39 41
Q2 2017 32 41
Q3 2017 43 41
Q4 2017 49 41
Q1 2018 54 49
Q2 2018 42 49
Q3 2018 49 49
Q4 2018 52 49
Q1 2019 59 53
Q2 2019 43 53
Q3 2019 52 53
Q4 2019 57 53



 26 

Appendix 23: Figure 25 – Expectations Housing Market 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Month Optimistic Unchanged Pessimistic Unsure Total
mar.18 52,5 % 33,4 % 6,6 % 8 % 100,0 %
apr.18 53,2 % 33,7 % 6,8 % 6 % 100,0 %
mai.18 58,6 % 28,8 % 6,7 % 5,8 % 100,0 %
jun.18 61,7 % 25,1 % 7 % 6 % 100,0 %
aug.18 57,9 % 29,2 % 6,3 % 6,6 % 100,0 %
sep.18 52,6 % 32,7 % 8,4 % 6,3 % 100,0 %
okt.18 44,1 % 35,7 % 13,9 % 6,3 % 100,0 %
nov.18 46,9 % 35,1 % 12,9 % 5,0 % 100,0 %
des.18 40,9 % 36,3 % 16,6 % 6,2 % 100,0 %
jan.19 45,9 % 36,0 % 11,5 % 6,6 % 100,0 %
feb.19 53,9 % 32,7 % 6,3 % 7,0 % 100,0 %
mar.19 55,2 % 32,5 % 7,1 % 5,2 % 100,0 %
apr.19 52,0 % 34,1 % 6,3 % 7,6 % 100,0 %
mai.19 50,9 % 34,1 % 8,5 % 6,5 % 100,0 %
jun.19 55,4 % 32,2 % 6,7 % 5,6 % 100,0 %
aug.19 53,9 % 33,4 % 8,1 % 4,7 % 100,0 %
sep.19 52,1 % 34 % 8 % 5 % 100,0 %
okt.19 48,2 % 35 % 10 % 7 % 100,0 %
nov.19 43,7 % 35 % 16 % 6 % 100,0 %
des.19 46,4 % 37 % 12 % 5 % 100,0 %
jan.20 54,8 % 32 % 8 % 5 % 100,0 %
feb.20 57,7 % 29 % 8 % 6 % 100,0 %
mar.20 34,2 % 35 % 21 % 10 % 100,0 %
apr.20 15,4 % 33 % 41 % 10 % 100,0 %
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Appendix 24: Expectations Job Security 
 

 
 

 
 

Month High Unchanged Small Unsure Total
mar.18 5,2 % 11 % 66 % 18 % 100 %
apr.18 4,8 % 9 % 65 % 21 % 100 %
mai.18 6,2 % 8,8 % 64,5 % 21 % 100 %
jun.18 5,4 % 10,9 % 62,7 % 21 % 100 %
aug.18 5,6 % 11,0 % 63,3 % 20 % 100 %
sep.18 6,4 % 11,5 % 64,5 % 17,6 % 100 %
okt.18 5,1 % 10,5 % 61,0 % 23,3 % 100 %
nov.18 4,7 % 10,6 % 59,6 % 25,0 % 100 %
des.18 5,8 % 10,9 % 60,9 % 22 % 100 %
jan.19 4,2 % 11,4 % 64,6 % 19,8 % 100 %
feb.19 6,0 % 12,1 % 62,1 % 19,7 % 100 %
mar.19 7,6 % 11,6 % 62,6 % 18,3 % 100 %
apr.19 5,0 % 9,8 % 66,2 % 19,0 % 100 %
mai.19 6,4 % 8,9 % 65,3 % 19,4 % 100 %
jun.19 5,2 % 11,9 % 64,3 % 18,6 % 100 %
aug.19 3,9 % 9,2 % 71,0 % 15,8 % 100 %
sep.19 6,2 % 8,8 % 65,1 % 20 % 100 %
okt.19 5,3 % 10,1 % 66,8 % 18 % 100 %
nov.19 5,2 % 9,6 % 66,1 % 19 % 100 %
des.19 6,9 % 10,9 % 62,7 % 20 % 100 %
jan.20 5,2 % 9,7 % 64,9 % 20 % 100 %
feb.20 6,2 % 12,4 % 61,3 % 20 % 100 %
mar.20 6,7 % 11,7 % 62,7 % 19 % 100 %
apr.20 11,1 % 12,3 % 60,3 % 16 % 100 %
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Appendix 25: Expectations Interest Rates 

 
 
 

 

Month Increased Unchanged Decreased Unsure Total
mar.18 71,5 % 15,9 % 2,2 % 10,5 % 100 %
apr.18 72,7 % 16,4 % 2,2 % 8,8 % 100 %
mai.18 71,9 % 17,1 % 2,3 % 8,8 % 100 %
jun.18 72,0 % 16,8 % 1,6 % 9,5 % 100 %
aug.18 77,2 % 14,2 % 0,9 % 7,6 % 100 %
sep.18 83,3 % 8,0 % 1,6 % 7,1 % 100 %
okt.18 85,5 % 6,5 % 2,2 % 5,8 % 100 %
nov.18 82,5 % 8,9 % 1,5 % 7,2 % 100 %
des.18 82,7 % 7,9 % 2,1 % 7,3 % 100 %
jan.19 81,5 % 9,3 % 1,5 % 7,7 % 100 %
feb.19 74,9 % 13,9 % 3,1 % 8,1 % 100 %
mar.19 75,9 % 13,6 % 2,8 % 7,6 % 100 %
apr.19 82,1 % 7,3 % 1,7 % 8,9 % 100 %
mai.19 82,7 % 8,7 % 1,6 % 7,0 % 100 %
jun.19 82,4 % 8,5 % 2,0 % 7,1 % 100 %
aug.19 71,3 % 16,9 % 4,7 % 7,1 % 100 %
sep.19 58,3 % 25,0 % 8,0 % 8,6 % 100 %
okt.19 59,9 % 25,0 % 6,2 % 8,9 % 100 %
nov.19 61,8 % 23,7 % 6,1 % 8,4 % 100 %
des.19 63,3 % 24,8 % 3,4 % 8,4 % 100 %
jan.20 54,6 % 31,2 % 4,6 % 9,6 % 100 %
feb.20 46,5 % 35,6 % 7,3 % 10,7 % 100 %
mar.20 20,9 % 24,0 % 41,6 % 13,5 % 100 %
apr.20 34,1 % 25,1 % 28,2 % 12,7 % 100 %
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Appendix 26: Figure 26 – Consumer Confidence Index 
 

 

Quarter
Consumer 
Confidence 

Index
Quarter

Consumer 
Confidence 

Index
Q3 1992 -17,4 Q3 2006 25,8
Q4 1992 -16,7 Q4 2006 27,8
Q1 1993 -10,5 Q1 2007 31,2
Q2 1993 4,3 Q2 2007 29,3
Q3 1993 17,1 Q3 2007 27,5
Q4 1993 24,9 Q4 2007 25,4
Q1 1994 28,5 Q1 2008 21,6
Q2 1994 27,9 Q2 2008 13,0
Q3 1994 26,4 Q3 2008 1,2
Q4 1994 26,8 Q4 2008 -8,5
Q1 1995 26,9 Q1 2009 -8,7
Q2 1995 28,2 Q2 2009 0,5
Q3 1995 32,1 Q3 2009 11,4
Q4 1995 34,0 Q4 2009 17,7
Q1 1996 34,0 Q1 2010 17,0
Q2 1996 31,8 Q2 2010 17,7
Q3 1996 30,8 Q3 2010 22,9
Q4 1996 33,0 Q4 2010 28,7
Q1 1997 34,9 Q1 2011 29,7
Q2 1997 33,7 Q2 2011 26,2
Q3 1997 33,4 Q3 2011 19,1
Q4 1997 33,5 Q4 2011 15,1
Q1 1998 30,4 Q1 2012 17,6
Q2 1998 22,0 Q2 2012 22,2
Q3 1998 9,1 Q3 2012 25,1
Q4 1998 -1,9 Q4 2012 27,3
Q1 1999 -0,8 Q1 2013 26,9
Q2 1999 10,8 Q2 2013 23,3
Q3 1999 20,7 Q3 2013 19,4
Q4 1999 24,7 Q4 2013 17,5
Q1 2000 23,0 Q1 2014 17,2
Q2 2000 19,0 Q2 2014 18,5
Q3 2000 18,5 Q3 2014 18,5
Q4 2000 18,9 Q4 2014 14,0
Q1 2001 15,2 Q1 2015 7,3
Q2 2001 13,4 Q2 2015 0,4
Q3 2001 12,8 Q3 2015 -6,5
Q4 2001 14,4 Q4 2015 -12,7
Q1 2002 19,5 Q1 2016 -15,7
Q2 2002 19,1 Q2 2016 -13,3
Q3 2002 10,9 Q3 2016 -5,7
Q4 2002 2,1 Q4 2016 1,4
Q1 2003 -2,0 Q1 2017 7,1
Q2 2003 2,6 Q2 2017 12,5
Q3 2003 14,4 Q3 2017 15,9
Q4 2003 23,6 Q4 2017 18,4
Q1 2004 26,5 Q1 2018 20,6
Q2 2004 26,8 Q2 2018 18,5
Q3 2004 27,6 Q3 2018 15,2
Q4 2004 30,6 Q4 2018 14,0
Q1 2005 31,1 Q1 2019 13,3
Q2 2005 30,6 Q2 2019 14,1
Q3 2005 29,7 Q3 2019 15,1
Q4 2005 28,1 Q4 2019 14,8
Q1 2006 27,1 Q1 2020 14,5
Q2 2006 26,3
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Appendix 27: Figure 28 – Media Attention 
 

 
 
 
 
 
 

 
 
 
 
 
 

Year Housing Bubble Housing Bubble - Norway Housing Market Housing Market - Norway
2003 21 7 1920 462
2004 186 64 2994 651
2005 85 42 2912 932
2006 84 29 5124 1352
2007 88 49 8832 2400
2008 423 142 15367 4264
2009 735 346 9452 3183
2010 496 120 6633 1747
2011 649 285 9681 3105
2012 1558 975 14610 5085
2013 1265 803 13858 4968
2014 501 309 10437 4446
2015 699 402 10372 4863
2016 677 440 9669 4498
2017 256 165 10672 5139
2018 96 53 8364 3900
2019 69 39 8921 4059
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Appendix 28: Forced Sales 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Years Number of Requested Sales Number of Decided Sales Number of Completed Sales
2010 2011 767 208
2011 2150 796 201
2012 2843 1083 198
2013 2691 873 181
2014 2630 1016 172
2015 2467 866 124
2016 2168 835 116
2017 2097 754 86
2018 2166 752 104
2019 2211 741 111
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Appendix 29: Figure 29 – Real House Price Index (Comparative) 
 
 

 
 
 
 
 
 
Appendix 30: Figure 30 – Owner-Occupation Rate (Comparative) 
 

 
 
 

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2000 100 100 100 100 100 100 100 100
2001 105,07 106,04 99,89 100,45 99,57 106,11 104,22 107,10
2002 113,41 109,56 108,27 101,04 106,79 113,16 130,57 114,30
2003 121,63 114,32 115,96 100,40 112,03 121,11 143,86 114,88
2004 127,60 126,42 125,31 100,43 117,72 134,51 161,54 128,87
2005 165,07 148,33 132,38 104,18 121,90 147,51 163,97 139,35
2006 188,87 181,12 140,92 104,29 128,21 162,27 178,16 161,90
2007 207,42 189,43 147,32 103,37 132,88 178,47 195,99 172,20
2008 212,67 178,47 145,94 106,16 135,68 181,65 185,25 153,65
2009 221,64 163,10 151,41 108,07 132,75 191,89 171,23 175,99
2010 227,77 166,04 162,74 107,84 129,64 202,47 180,15 187,78
2011 234,30 159,24 163,56 109,48 125,29 200,44 175,33 204,86
2012 242,28 152,72 167,22 112,92 116,98 202,31 178,07 222,36
2013 251,63 156,41 172,11 117,13 109,29 211,11 183,18 218,01
2014 256,64 159,14 171,94 121,50 111,91 226,31 199,39 235,44
2015 260,50 169,90 172,56 127,46 115,58 249,92 213,58 246,49
2016 267,93 176,39 173,02 135,05 121,74 268,20 228,03 274,27
2017 281,79 184,22 181,43 140,78 126,77 280,13 236,32 293,28
2018 301,21 197,51 193,36 150,19 135,11 298,85 253,34 310,75

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2000 81,00 % 77,00 % 56,00 % 56,00 % 76,00 %
2001 81,00 % 70,00 % 55,00 % 57,00 % 72,00 %
2002 75,30 % 70,00 % 54,90 % 58,00 % 67,00 % 73,00 %
2003 72,70 % 66,00 % 71,00 % 54,20 % 59,10 % 66,90 % 73,00 % 85,00 %
2004 72,20 % 67,20 % 71,40 % 53,70 % 61,00 % 66,60 % 72,10 % 82,90 %
2005 72,20 % 66,60 % 71,80 % 53,30 % 63,90 % 68,10 % 70,00 % 82,70 %
2006 73,70 % 67,40 % 73,30 % 53,30 % 65,40 % 68,80 % 71,40 % 83,70 %
2007 72,90 % 67,10 % 73,60 % 53,20 % 66,60 % 69,50 % 73,30 % 83,80 %
2008 73,10 % 66,50 % 73,20 % 53,00 % 67,50 % 68,80 % 72,50 % 86,10 %
2009 72,70 % 66,30 % 74,10 % 53,10 % 68,40 % 69,70 % 69,90 % 85,40 %
2010 71,60 % 66,60 % 74,30 % 53,20 % 67,20 % 70,80 % 70,00 % 82,90 %
2011 71,80 % 68,70 % 74,10 % 53,40 % 67,10 % 69,70 % 67,90 % 84,00 %
2012 72,40 % 66,00 % 73,90 % 53,30 % 67,50 % 70,10 % 66,70 % 84,80 %
2013 72,30 % 64,50 % 73,60 % 52,60 % 67,10 % 69,60 % 64,60 % 83,50 %
2014 72,00 % 63,30 % 73,20 % 52,50 % 67,00 % 69,30 % 64,40 % 84,40 %
2015 71,40 % 62,70 % 72,70 % 51,90 % 67,80 % 66,20 % 63,50 % 82,80 %
2016 71,30 % 62,00 % 71,60 % 51,70 % 69,00 % 65,20 % 63,40 % 82,70 %
2017 72,70 % 62,40 % 71,40 % 51,40 % 69,40 % 65,20 % 65,00 % 81,50 %
2018 72,70 % 60,50 % 71,60 % 51,30 % 69,00 % 64,10 %
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Appendix 31: Figure 31 – Real GDP (Comparative) 

 
 
 
Appendix 32: Percentage Growth Real GDP 

 
 
 

 

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2000 100 100 100 100 100 100 100 100
2001 102,93 103,99 106,41 102,39 104,77 93,61 101,22 104,69
2002 107,47 107,14 110,33 104,39 109,90 98,26 104,94 113,78
2003 110,42 109,47 113,55 105,31 113,79 103,09 101,02 109,52
2004 116,13 115,62 119,55 106,97 118,37 109,62 108,02 117,52
2005 120,27 120,85 123,52 108,60 122,71 111,57 112,63 135,72
2006 127,37 127,93 128,42 112,85 130,99 118,22 118,78 149,27
2007 134,41 132,65 137,60 117,70 138,06 124,85 124,55 161,47
2008 134,49 135,07 140,66 119,62 143,04 122,12 108,54 169,53
2009 138,59 131,97 136,84 117,52 139,88 111,53 95,78 151,19
2010 141,81 137,40 139,75 122,27 142,95 130,70 102,22 175,54
2011 145,40 139,38 143,92 126,84 144,02 140,91 103,36 196,44
2012 149,63 143,71 146,91 129,56 144,32 150,36 115,32 218,74
2013 154,04 148,37 151,43 133,40 145,98 156,16 114,79 214,04
2014 158,34 152,70 153,78 139,53 150,63 155,37 127,63 204,83
2015 162,21 157,03 159,02 145,34 155,39 160,80 147,30 189,11
2016 165,24 162,57 162,68 150,63 159,99 164,16 134,73 179,94
2017 170,74 167,41 167,90 154,70 164,67 167,11 129,02 192,86
2018 175,15 170,68 174,62 159,51 172,28 163,90 132,49 198,78

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2001 2,93 % 3,99 % 6,41 % 2,39 % 4,77 % -6,39 % 1,22 % 4,69 %
2002 4,41 % 3,02 % 3,68 % 1,95 % 4,90 % 4,97 % 3,68 % 8,68 %
2003 2,75 % 2,17 % 2,92 % 0,89 % 3,53 % 4,92 % -3,74 % -3,75 %
2004 5,17 % 5,62 % 5,29 % 1,57 % 4,03 % 6,33 % 6,93 % 7,30 %
2005 3,56 % 4,52 % 3,32 % 1,53 % 3,67 % 1,78 % 4,27 % 15,49 %
2006 5,90 % 5,86 % 3,97 % 3,91 % 6,74 % 5,97 % 5,46 % 9,99 %
2007 5,53 % 3,69 % 7,14 % 4,29 % 5,40 % 5,60 % 4,85 % 8,17 %
2008 0,06 % 1,82 % 2,22 % 1,63 % 3,61 % -2,18 % -12,86 % 4,99 %
2009 3,04 % -2,29 % -2,72 % -1,76 % -2,21 % -8,67 % -11,75 % -10,82 %
2010 2,32 % 4,11 % 2,13 % 4,04 % 2,19 % 17,18 % 6,73 % 16,10 %
2011 2,53 % 1,44 % 2,98 % 3,74 % 0,75 % 7,82 % 1,11 % 11,91 %
2012 2,91 % 3,10 % 2,08 % 2,14 % 0,20 % 6,71 % 11,57 % 11,35 %
2013 2,95 % 3,25 % 3,08 % 2,97 % 1,15 % 3,85 % -0,46 % -2,15 %
2014 2,79 % 2,92 % 1,55 % 4,59 % 3,19 % -0,51 % 11,18 % -4,30 %
2015 2,45 % 2,83 % 3,41 % 4,17 % 3,16 % 3,50 % 15,41 % -7,68 %
2016 1,87 % 3,53 % 2,30 % 3,64 % 2,96 % 2,09 % -8,53 % -4,84 %
2017 3,33 % 2,98 % 3,21 % 2,70 % 2,92 % 1,80 % -4,24 % 7,18 %
2018 2,58 % 1,95 % 4,01 % 3,11 % 4,62 % -1,92 % 2,68 % 3,07 %
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Appendix 33: Figure 32 – Real After-Tax Interest Rate (Comparative) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nominal Interest Rate 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 6,46 % 6,37 % 5,78 % 4,56 % 4,17 % 3,65 % 4,08 % 4,71 % 5,09 % 4,25 % 3,59 % 3,81 % 3,63 % 3,45 % 3,17 % 2,49 % 2,11 % 2,09 % 1,91 %
Denmark 7,24 % 6,40 % 5,66 % 3,24 % 3,05 % 3,32 % 4,28 % 5,36 % 5,77 % 3,21 % 2,17 % 2,41 % 1,41 % 1,20 % 1,29 % 1,09 % 1,15 % 1,00 % 0,81 %
Finland 5,54 % 4,83 % 4,24 % 3,48 % 3,14 % 2,99 % 3,72 % 4,71 % 5,01 % 2,45 % 1,98 % 2,50 % 1,97 % 1,98 % 1,80 % 1,35 % 1,16 % 0,95 % 0,86 %
Germany 6,44 % 5,87 % 5,52 % 5,14 % 4,74 % 4,25 % 4,61 % 5,09 % 5,22 % 4,26 % 3,69 % 3,84 % 3,06 % 2,76 % 2,49 % 1,95 % 1,76 % 1,83 % 1,87 %
Netherlands 6,12 % 5,57 % 5,44 % 4,50 % 4,15 % 3,76 % 4,38 % 4,97 % 5,34 % 4,86 % 4,52 % 4,55 % 4,27 % 3,78 % 3,37 % 2,93 % 2,59 % 2,41 % 2,40 %
Sweden 4,81 % 4,92 % 5,07 % 4,03 % 3,12 % 2,50 % 3,59 % 4,58 % 5,25 % 2,06 % 2,39 % 3,87 % 3,48 % 2,75 % 2,24 % 1,66 % 1,60 % 1,58 % 1,50 %
United Kingdom 5,19 % 5,48 % 4,58 % 4,18 % 4,95 % 5,17 % 5,05 % 5,69 % 5,75 % 4,21 % 3,81 % 3,62 % 3,69 % 3,24 % 3,12 % 2,62 % 2,34 % 2,03 % 2,11 %
Norway 3,98 % 3,78 % 2,86 % 2,43 % 2,50 % 2,45 %

Tax Rate 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 40 % 40 % 40 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 34 % 29 %
Denmark 32 % 30 % 30 % 30 % 30 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 25 % 24 % 22 % 22 % 22 %
Finland 29 % 29 % 29 % 29 % 29 % 26 % 26 % 26 % 26 % 26 % 26 % 26 % 25 % 25 % 20 % 20 % 20 % 20 % 20 %
Germany 52 % 39 % 39 % 40 % 38 % 38 % 38 % 38 % 30 % 29 % 29 % 30 % 30 % 30 % 30 % 30 % 30 % 30 % 30 %
Netherlands 35 % 35 % 35 % 35 % 35 % 32 % 30 % 26 % 26 % 26 % 26 % 25 % 25 % 25 % 25 % 25 % 25 % 25 % 25 %
Sweden 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 26 % 26 % 26 % 26 % 22 % 22 % 22 % 22 % 22 % 22 %
United Kingdom 30 % 30 % 30 % 30 % 30 % 30 % 30 % 30 % 30 % 28 % 28 % 26 % 24 % 23 % 21 % 20 % 20 % 19 % 19 %
Norway 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 28 % 27 % 27 % 25 % 24 % 23 %

Nominal Interest Rate After Tax 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 3,86 % 3,81 % 3,46 % 3,01 % 2,75 % 2,41 % 2,69 % 3,11 % 3,36 % 2,81 % 2,37 % 2,51 % 2,40 % 2,28 % 2,09 % 1,64 % 1,39 % 1,38 % 1,36 %
Denmark 4,92 % 4,48 % 3,96 % 2,27 % 2,14 % 2,39 % 3,09 % 3,86 % 4,16 % 2,31 % 1,56 % 1,73 % 1,02 % 0,87 % 0,97 % 0,84 % 0,90 % 0,78 % 0,63 %
Finland 3,93 % 3,43 % 3,01 % 2,47 % 2,23 % 2,21 % 2,75 % 3,49 % 3,71 % 1,81 % 1,47 % 1,85 % 1,49 % 1,49 % 1,44 % 1,08 % 0,93 % 0,76 % 0,69 %
Germany 3,12 % 3,56 % 3,35 % 3,10 % 2,92 % 2,62 % 2,85 % 3,14 % 3,68 % 3,00 % 2,61 % 2,71 % 2,15 % 1,94 % 1,75 % 1,37 % 1,24 % 1,29 % 1,31 %
Netherlands 3,98 % 3,62 % 3,56 % 2,95 % 2,72 % 2,57 % 3,08 % 3,70 % 3,98 % 3,62 % 3,37 % 3,41 % 3,21 % 2,83 % 2,53 % 2,20 % 1,94 % 1,81 % 1,80 %
Sweden 3,46 % 3,54 % 3,65 % 2,90 % 2,25 % 1,80 % 2,58 % 3,30 % 3,78 % 1,52 % 1,76 % 2,85 % 2,57 % 2,14 % 1,75 % 1,29 % 1,25 % 1,23 % 1,17 %
United Kingdom 3,63 % 3,83 % 3,21 % 2,93 % 3,47 % 3,62 % 3,54 % 3,98 % 4,03 % 3,03 % 2,74 % 2,68 % 2,80 % 2,49 % 2,46 % 2,10 % 1,87 % 1,64 % 1,71 %
Norway 2,87 % 2,76 % 2,09 % 1,82 % 1,90 % 1,89 %

Inflation rate 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 2,50 % 2,50 % 1,60 % 1,60 % 2,10 % 2,80 % 1,80 % 1,80 % 4,50 % -0,10 % 2,20 % 3,50 % 2,80 % 1,10 % 0,30 % 0,60 % 2,00 % 2,10 % 2,10 %
Denmark 2,90 % 2,30 % 2,40 % 2,10 % 1,20 % 1,80 % 1,90 % 1,70 % 3,40 % 1,30 % 2,30 % 2,80 % 2,40 % 0,80 % 0,60 % 0,50 % 0,30 % 1,10 % 0,80 %
Finland 3,00 % 2,60 % 1,60 % 0,90 % 0,20 % 0,60 % 1,60 % 2,50 % 4,10 % 0,00 % 1,20 % 3,40 % 2,80 % 1,50 % 1,00 % -0,20 % 0,40 % 0,80 % 1,10 %
Germany 1,40 % 2,00 % 1,40 % 1,00 % 1,70 % 1,50 % 1,60 % 2,30 % 2,60 % 0,30 % 1,10 % 2,10 % 2,00 % 1,50 % 0,90 % 0,50 % 0,50 % 1,50 % 1,70 %
Netherlands 2,40 % 4,20 % 3,30 % 2,10 % 1,30 % 1,70 % 1,10 % 1,60 % 2,50 % 1,20 % 1,30 % 2,30 % 2,50 % 2,50 % 1,00 % 0,60 % 0,30 % 1,40 % 1,70 %
Sweden 0,90 % 2,40 % 2,20 % 1,90 % 0,40 % 0,50 % 1,40 % 2,20 % 3,40 % -0,50 % 1,20 % 3,00 % 0,90 % 0,00 % -0,20 % 0,00 % 1,00 % 1,80 % 2,00 %
United Kingdom 1,20 % 1,60 % 1,50 % 1,40 % 1,40 % 2,10 % 2,50 % 2,40 % 3,50 % 2,00 % 2,50 % 3,80 % 2,60 % 2,30 % 1,50 % 0,40 % 1,00 % 2,60 % 2,30 %
Norway 3,10 % 3,00 % 1,30 % 2,50 % 0,50 % 1,50 % 2,30 % 0,70 % 3,80 % 2,20 % 2,40 % 1,30 % 0,70 % 2,10 % 2,00 % 2,20 % 2,50 % 1,90 % 2,80 %

Real Interest Rate After Tax 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Belgium 1,33 % 1,28 % 1,83 % 1,39 % 0,64 % -0,38 % 0,88 % 1,29 % -1,09 % 2,91 % 0,17 % -0,95 % -0,39 % 1,16 % 1,79 % 1,04 % -0,60 % -0,71 % -0,73 %
Denmark 1,97 % 2,13 % 1,53 % 0,16 % 0,93 % 0,58 % 1,16 % 2,12 % 0,73 % 1,00 % -0,72 % -1,04 % -1,35 % 0,07 % 0,37 % 0,33 % 0,59 % -0,31 % -0,17 %
Finland 0,90 % 0,81 % 1,39 % 1,56 % 2,03 % 1,60 % 1,13 % 0,96 % -0,38 % 1,81 % 0,26 % -1,50 % -1,28 % -0,01 % 0,44 % 1,28 % 0,53 % -0,04 % -0,41 %
Germany 1,69 % 1,53 % 1,92 % 2,08 % 1,20 % 1,11 % 1,23 % 0,82 % 1,05 % 2,70 % 1,49 % 0,59 % 0,15 % 0,44 % 0,85 % 0,87 % 0,73 % -0,21 % -0,38 %
Netherlands 1,54 % -0,56 % 0,25 % 0,83 % 1,40 % 0,86 % 1,96 % 2,07 % 1,44 % 2,39 % 2,04 % 1,09 % 0,69 % 0,33 % 1,52 % 1,59 % 1,64 % 0,40 % 0,10 %
Sweden 2,54 % 1,11 % 1,42 % 0,98 % 1,84 % 1,30 % 1,17 % 1,08 % 0,36 % 2,03 % 0,55 % -0,15 % 1,65 % 2,14 % 1,95 % 1,29 % 0,25 % -0,56 % -0,81 %
United Kingdom 2,40 % 2,20 % 1,68 % 1,51 % 2,04 % 1,49 % 1,01 % 1,54 % 0,51 % 1,01 % 0,23 % -1,08 % 0,20 % 0,19 % 0,95 % 1,69 % 0,86 % -0,93 % -0,58 %
Norway 0,75 % 0,74 % -0,11 % -0,66 % 0,00 % -0,89 %
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Appendix 34: Figure 33 – Harmonized Unemployment Rate (Comparative) 

 
 
 
 
 
Appendix 35: Figure 34 – Real Disposable Income (Comparative) 

 
 
 
 

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway

2000 6,88 % 4,33 % 9,78 % 8,01 % 3,67 % 5,60 % 5,37 % 3,24 %
2001 6,59 % 4,53 % 9,13 % 7,86 % 3,08 % 5,83 % 5,00 % 3,41 %
2002 7,53 % 4,58 % 9,07 % 8,68 % 3,67 % 5,95 % 5,13 % 3,67 %
2003 8,18 % 5,41 % 9,01 % 9,81 % 4,84 % 6,57 % 4,95 % 4,21 %
2004 8,39 % 5,50 % 8,82 % 10,50 % 5,67 % 7,38 % 4,70 % 4,28 %
2005 8,43 % 4,84 % 8,40 % 11,28 % 5,88 % 7,64 % 4,79 % 4,53 %
2006 8,25 % 3,91 % 7,72 % 10,28 % 5,01 % 7,04 % 5,35 % 3,42 %
2007 7,48 % 3,75 % 6,87 % 8,54 % 4,17 % 6,12 % 5,28 % 2,56 %
2008 6,97 % 3,71 % 6,37 % 7,42 % 3,67 % 6,17 % 5,62 % 2,73 %
2009 7,89 % 6,41 % 8,24 % 7,64 % 4,35 % 8,30 % 7,55 % 3,28 %
2010 8,32 % 7,77 % 8,38 % 6,97 % 5,01 % 8,57 % 7,81 % 3,73 %
2011 7,17 % 7,76 % 7,78 % 5,83 % 4,99 % 7,77 % 8,06 % 3,41 %
2012 7,57 % 7,80 % 7,68 % 5,38 % 5,83 % 7,97 % 7,92 % 3,30 %
2013 8,45 % 7,39 % 8,19 % 5,24 % 7,24 % 8,00 % 7,55 % 3,76 %
2014 8,53 % 6,88 % 8,66 % 4,99 % 7,42 % 7,93 % 6,14 % 3,63 %
2015 8,50 % 6,30 % 9,38 % 4,63 % 6,89 % 7,40 % 5,33 % 4,50 %
2016 7,86 % 6,01 % 8,79 % 4,13 % 6,03 % 6,95 % 4,83 % 4,76 %
2017 7,10 % 5,82 % 8,63 % 3,76 % 4,86 % 6,68 % 4,35 % 4,19 %
2018 5,96 % 5,12 % 7,36 % 3,40 % 3,84 % 6,33 % 4,02 % 3,88 %
Avr: 7,69 % 5,67 % 8,33 % 7,07 % 5,06 % 7,06 % 5,78 % 3,71 %

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2000 100 100 100 100 100 100 100 100
2001 104,86 106,44 104,82 104,99 107,84 98,51 103,08 102,29
2002 106,78 111,64 110,63 106,29 112,05 104,12 105,83 122,08
2003 108,60 116,36 116,76 109,32 114,52 107,52 99,28 121,63
2004 110,59 121,07 123,23 110,56 117,04 111,63 105,65 124,33
2005 113,91 125,19 125,95 112,78 116,74 113,81 108,69 141,02
2006 121,30 130,89 129,89 115,15 122,33 119,60 113,82 133,51
2007 127,39 133,22 136,16 116,67 126,62 127,01 119,11 146,49
2008 131,11 134,05 141,81 119,20 129,11 128,61 104,96 148,16
2009 139,43 140,00 151,60 120,99 130,77 125,95 97,67 149,80
2010 137,24 146,66 155,81 122,94 131,24 143,62 102,23 170,32
2011 138,22 150,91 159,12 125,48 132,88 156,38 101,50 186,31
2012 141,86 154,85 164,67 128,86 133,21 172,31 115,30 206,17
2013 145,92 160,04 171,57 131,52 134,48 180,10 114,39 206,30
2014 148,71 162,53 173,51 135,62 139,17 178,31 125,00 202,98
2015 149,55 170,09 178,61 139,74 141,65 179,08 148,67 203,24
2016 151,91 178,67 180,91 144,06 154,29 182,82 133,01 203,90
2017 156,73 183,35 183,64 147,51 156,58 185,28 124,96 207,18
2018 161,47 191,75 190,66 152,38 163,09 182,92 129,63 209,32
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Appendix 36: Figure 35 – Real HP-DIR (Comparative) 

 
 
 
Appendix 37: Figure 36 – Completed Dwellings per 1000 Citizens (Comparative) 

 
 
 
 

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway
2000 100 100 100 100 100 100 100 100
2001 100,21 99,63 95,29 95,68 92,33 107,72 101,11 104,71
2002 106,21 98,14 97,87 95,06 95,30 108,68 123,38 93,63
2003 112,00 98,25 99,32 91,84 97,83 112,63 144,91 94,46
2004 115,38 104,42 101,69 90,84 100,58 120,50 152,90 103,65
2005 144,91 118,48 105,11 92,37 104,42 129,61 150,86 98,81
2006 155,71 138,37 108,49 90,56 104,81 135,68 156,53 121,27
2007 162,82 142,19 108,19 88,60 104,94 140,52 164,55 117,55
2008 162,21 133,14 102,91 89,07 105,09 141,24 176,49 103,70
2009 158,97 116,49 99,87 89,32 101,52 152,36 175,31 117,48
2010 165,97 113,21 104,45 87,72 98,79 140,98 176,22 110,25
2011 169,50 105,52 102,80 87,25 94,29 128,18 172,73 109,96
2012 170,78 98,63 101,55 87,63 87,81 117,41 154,44 107,85
2013 172,45 97,73 100,31 89,05 81,27 117,22 160,14 105,68
2014 172,58 97,91 99,09 89,59 80,41 126,92 159,51 115,99
2015 174,19 99,89 96,62 91,21 81,59 139,56 143,66 121,28
2016 176,37 98,72 95,64 93,75 78,90 146,70 171,44 134,51
2017 179,79 100,48 98,80 95,44 80,96 151,19 189,12 141,56
2018 186,54 103,00 101,42 98,56 82,84 163,38 195,44 148,46

Year Denmark Finland Sweden United Kingdom Norway Average (y)
2000 3,06 6,72 1,46 3,00 4,21 3,69
2001 3,24 6,16 1,73 2,94 4,92 3,80
2002 3,50 5,54 2,23 3,06 4,61 3,79
2003 4,41 5,70 2,23 3,19 4,51 4,01
2004 4,86 6,20 2,81 3,39 4,98 4,45
2005 5,03 6,23 2,55 3,41 6,26 4,70
2006 5,35 6,28 3,29 3,43 5,98 4,87
2007 5,73 6,55 3,34 3,65 6,63 5,18
2008 4,87 5,71 3,47 3,03 6,05 4,63
2009 3,44 4,00 2,45 2,52 4,52 3,39
2010 2,22 4,55 2,08 2,17 3,72 2,95
2011 2,41 6,04 2,12 2,22 4,07 3,38
2012 3,15 6,02 2,73 2,22 5,27 3,88
2013 2,96 5,34 3,04 2,11 5,63 3,82
2014 2,78 5,29 3,01 2,25 5,49 3,76
2015 2,64 5,01 3,53 2,64 5,47 3,86
2016 3,69 5,39 4,28 2,61 5,62 4,32
2017 4,24 6,34 4,80 2,95 5,98 4,86
2018 4,74 7,61 5,18 0,00 6,20 5,93
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Appendix 38: Figure 37 – Initiated Dwellings per 1000 Citizens (Comparative) 

 

 
 
 
 
Appendix 39: Figure 38 – Housing Stock (Comparative) 
 

 
 
 
 

Year Denmark Finland Sweden United Kingdom Norway Average (y)
2000 3,05 6,60 1,90 3,16 5,03 3,95
2001 3,89 5,51 2,18 3,25 5,37 4,04
2002 4,25 5,60 2,13 3,27 4,91 4,03
2003 4,99 6,51 2,46 3,50 4,89 4,47
2004 5,29 6,59 3,04 3,80 6,42 5,03
2005 6,28 6,71 3,52 3,72 6,67 5,38
2006 6,53 6,76 4,98 3,68 7,02 5,79
2007 4,65 6,06 3,01 3,82 6,81 4,87
2008 3,09 4,40 2,30 2,29 5,29 3,48
2009 2,01 4,40 1,93 1,83 3,96 2,83
2010 2,88 6,27 2,94 2,22 4,57 3,78
2011 3,37 6,13 2,83 2,19 5,74 4,05
2012 2,71 5,55 2,25 1,97 5,86 3,67
2013 2,05 5,12 3,18 2,34 5,47 3,63
2014 3,05 4,60 3,79 2,63 4,97 3,81
2015 3,63 5,82 4,89 2,76 5,84 4,59
2016 5,10 6,64 6,07 2,88 6,00 5,34
2017 4,51 8,03 6,25 2,99 5,84 5,53
2018 4,17 8,28 5,20 0,00 5,57 5,80

Year Belgium Denmark Finland Germany Netherlands Sweden United Kingdom Norway Average (y)
2000 455 481 443 467 418 482 418 434 450
2001 458 481 449 470 418 482 419 436 452
2002 459 482 453 472 419 482 421 438 453
2003 461 483 456 474 420 483 422 440 455
2004 462 484 459 477 421 484 423 443 457
2005 464 487 463 480 424 484 423 446 459
2006 465 489 466 483 426 485 424 477 464
2007 466 489 468 485 429 485 425 479 466
2008 466 491 470 488 432 484 426 480 467
2009 467 493 472 491 434 483 426 479 468
2010 467 499 473 495 434 481 425 482 470
2011 465 500 474 506 435 479 425 481 471
2012 466 500 477 507 441 478 424 481 472
2013 469 501 478 508 443 483 423 480 473
2014 471 501 479 509 447 482 423 481 474
2015 472 500 481 507 448 481 422 481 474
2016 473 499 483 506 449 483 422 483 475
2017 476 499 0 508 452 483 423 485 475
2018 478 500 0 509 454 484 0 488 485
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Appendix 40: Figure 39, 40 & 41 – Hodrick-Prescott Filter 

 
 

1980 100,00 107,07 -7,07 87,30 12,70
1981 107,64 107,84 -0,20 89,26 18,38
1982 102,00 108,53 -6,52 91,23 10,77
1983 101,75 109,07 -7,32 93,22 8,53
1984 102,55 109,34 -6,79 95,24 7,31
1985 126,33 109,11 17,21 97,32 29,01
1986 144,97 108,11 36,85 99,47 45,50
1987 132,65 106,24 26,42 101,73 30,92
1988 107,46 103,74 3,72 104,16 3,30
1989 98,74 101,16 -2,42 106,82 -8,09
1990 87,39 99,05 -11,66 109,78 -22,39
1991 77,60 97,95 -20,35 113,10 -35,50
1992 80,56 98,28 -17,72 116,83 -36,27
1993 90,02 100,26 -10,24 121,02 -31,00
1994 95,54 103,93 -8,39 125,68 -30,14
1995 103,15 109,24 -6,10 130,84 -27,70
1996 110,71 116,04 -5,33 136,50 -25,79
1997 123,55 124,11 -0,56 142,64 -19,09
1998 136,59 133,21 3,38 149,25 -12,66
1999 153,62 143,07 10,55 156,29 -2,67
2000 160,39 153,45 6,94 163,74 -3,34
2001 166,27 164,24 2,03 171,55 -5,29
2002 167,08 175,37 -8,29 179,71 -12,63
2003 178,31 186,81 -8,50 188,16 -9,84
2004 194,12 198,45 -4,33 196,86 -2,74
2005 221,12 210,07 11,05 205,77 15,35
2006 244,16 221,43 22,73 214,85 29,31
2007 230,62 232,40 -1,77 224,04 6,58
2008 230,91 243,06 -12,15 233,33 -2,42
2009 243,35 253,49 -10,14 242,68 0,67
2010 261,77 263,64 -1,87 252,06 9,71
2011 279,18 273,37 5,82 261,45 17,73
2012 289,66 282,49 7,17 270,82 18,84
2013 293,24 290,91 2,33 280,17 13,07
2014 303,75 298,57 5,17 289,47 14,28
2015 316,56 305,48 11,08 298,72 17,84
2016 322,54 311,66 10,88 307,93 14,61
2017 311,53 317,26 -5,73 317,10 -5,57
2018 315,13 322,54 -7,41 326,26 -11,13
2019 315,23 327,69 -12,46 335,40 -20,17

Average: 0,00 0,00

Cycle Effect 
λ=100

HP-Filter 
λ=2500

Cycle Effect 
λ=2500

Year
Real House Price Index 

(1980 = 100)
HP-Filter 

λ=100
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Appendix 41: Figure 42 & 43 – Tobin´s Q 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year Construction Costs Plot Costs Replacement Costs Average Size of Dwelling (sqm) Replacement Costs per m^2 House Price per m^2 Tobin´s Q

1980 260 800                   39 000           299 800                  82,90                                            3 616                                        2 590                          0,72            
1981 296 200                   41 300           337 500                  81,30                                            4 151                                        3 368                          0,81            
1982 360 600                   52 700           413 300                  82,20                                            5 028                                        4 118                          0,82            
1983 389 600                   59 500           449 100                  97,70                                            4 597                                        4 345                          0,95            
1984 419 600                   70 800           490 400                  98,80                                            4 964                                        4 704                          0,95            
1985 435 300                   77 400           512 700                  97,30                                            5 269                                        4 953                          0,94            
1986 489 100                   90 100           579 200                  98,80                                            5 862                                        6 437                          1,10            
1987 547 000                   97 200           644 200                  92,50                                            6 964                                        7 923                          1,14            
1988 566 100                   89 500           655 600                  81,00                                            8 094                                        7 892                          0,98            
1989 540 900                   95 900           636 800                  74,30                                            8 571                                        6 814                          0,80            
1990 515 900                   99 100           615 000                  75,10                                            8 189                                        6 546                          0,80            
1991 524 400                   103 600         628 000                  79,20                                            7 929                                        6 036                          0,76            
1992 509 000                   98 700           607 700                  79,30                                            7 663                                        5 538                          0,72            
1993 511 100                   101 000         612 100                  89,00                                            6 878                                        5 889                          0,86            
1994 592 200                   108 200         700 400                  101,20                                          6 921                                        6 725                          0,97            
1995 635 800                   117 900         753 700                  104,30                                          7 226                                        7 238                          1,00            
1996 674 200                   136 800         811 000                  109,40                                          7 413                                        8 005                          1,08            
1997 735 700                   153 500         889 200                  113,00                                          7 869                                        8 704                          1,11            
1998 792 100                   161 600         953 700                  107,60                                          8 863                                        9 958                          1,12            
1999 866 200                   187 200         1 053 400               109,80                                          9 594                                        11 264                        1,17            
2000 933 800                   200 100         1 133 900               103,80                                          10 924                                      12 970                        1,19            
2001 989 300                   197 300         1 186 600               94,40                                            12 570                                      13 971                        1,11            
2002 1 064 800                212 500         1 277 300               89,30                                            14 303                                      14 906                        1,04            
2003 1 111 300                214 900         1 326 200               82,60                                            16 056                                      15 182                        0,95            
2004 1 165 000                214 200         1 379 200               76,10                                            18 124                                      17 052                        0,94            
2005 1 508 100                143 200         1 651 300               84,00                                            19 658                                      18 607                        0,95            
2006 1 470 600                173 000         1 643 600               80,00                                            20 545                                      21 445                        1,04            
2007 1 622 900                197 100         1 820 000               83,00                                            21 928                                      23 851                        1,09            
2008 1 792 500                228 700         2 021 200               94,00                                            21 502                                      22 846                        1,06            
2009 1 765 300                238 400         2 003 700               84,00                                            23 854                                      23 462                        0,98            
2010 1 598 200                252 600         1 850 800               82,00                                            22 571                                      25 407                        1,13            
2011 1 989 200                258 400         2 247 600               89,00                                            25 254                                      27 701                        1,10            
2012 1 823 156                246 650         2 069 806               79,00                                            26 200                                      28 415                        1,08            
2013 1 902 700                234 800         2 137 500               76,00                                            28 125                                      29 423                        1,05            
2014 1 995 100                222 100         2 217 200               72,00                                            30 794                                      30 904                        1,00            
2015 2 221 700                271 300         2 493 000               81,00                                            30 778                                      31 906                        1,04            
2016 N/A N/A 2 293 762               70,00                                            32 768                                      33 584                        1,02            
2017 N/A N/A 2 354 183               72,00                                            32 697                                      34 999                        1,07            
2018 N/A N/A 2 432 507               76,00                                            32 007                                      35 861                        1,12            
2019 N/A N/A 2 497 403               77,00                                            32 434                                      37 417                        1,15            

Avr. 1,00            
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Appendix 42: Figure 44 – Real House Price Index vs. Tobin´s Q 
 
 

 
 
 
 
 
 
 
 
 

Year Real House Price Index Real House Price Index (%-growth) Real Tobin´s Q Real Tobin´s Q (%-growth)
1980 100 0,72
1981 107,64 7,64 % 0,81 13,26 %
1982 102,00 -5,24 % 0,82 0,95 %
1983 101,75 -0,25 % 0,95 15,42 %
1984 102,55 0,78 % 0,95 0,27 %
1985 126,33 23,19 % 0,94 -0,81 %
1986 144,97 14,76 % 1,10 16,81 %
1987 132,65 -8,49 % 1,14 3,61 %
1988 107,46 -18,99 % 0,98 -14,29 %
1989 98,74 -8,12 % 0,80 -18,46 %
1990 87,39 -11,49 % 0,80 0,53 %
1991 77,60 -11,20 % 0,76 -4,77 %
1992 80,56 3,81 % 0,72 -5,06 %
1993 90,02 11,74 % 0,86 18,49 %
1994 95,54 6,14 % 0,97 13,48 %
1995 103,15 7,96 % 1,00 3,08 %
1996 110,71 7,33 % 1,08 7,80 %
1997 123,55 11,60 % 1,11 2,44 %
1998 136,59 10,55 % 1,12 1,57 %
1999 153,62 12,47 % 1,17 4,50 %
2000 160,39 4,41 % 1,19 1,13 %
2001 166,27 3,66 % 1,11 -6,39 %
2002 167,08 0,49 % 1,04 -6,24 %
2003 178,31 6,72 % 0,95 -9,27 %
2004 194,12 8,86 % 0,94 -0,50 %
2005 221,12 13,91 % 0,95 0,60 %
2006 244,16 10,42 % 1,04 10,28 %
2007 230,62 -5,54 % 1,09 4,21 %
2008 230,91 0,12 % 1,06 -2,32 %
2009 243,35 5,39 % 0,98 -7,43 %
2010 261,77 7,57 % 1,13 14,44 %
2011 279,18 6,65 % 1,10 -2,55 %
2012 289,66 3,75 % 1,08 -1,13 %
2013 293,24 1,24 % 1,05 -3,54 %
2014 303,75 3,58 % 1,00 -4,07 %
2015 316,56 4,22 % 1,04 3,30 %
2016 322,54 1,89 % 1,02 -1,13 %
2017 311,53 -3,41 % 1,07 4,40 %
2018 315,13 1,15 % 1,12 4,71 %
2019 315,23 0,03 % 1,15 2,96 %
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Appendix 43: Figure 45 – Housing Prices, Renting Costs & CPI 
 
 

 
 

Year
House Price 

per m^2 
(1980=100)

Renting costs 
per m^2  

(LMU 2019) 
(1980=100)

CPI 
(1980=100)

1980 100 100 100
1981 130,02 111,30 113,59
1982 158,97 125,10 126,48
1983 167,74 136,82 137,28
1984 181,62 146,44 145,99
1985 191,24 153,97 154,01
1986 248,53 161,09 165,16
1987 305,90 170,71 179,79
1988 304,70 184,10 191,64
1989 263,08 198,33 200,35
1990 252,71 211,30 208,71
1991 233,03 221,34 215,68
1992 213,81 229,71 220,91
1993 227,36 236,40 225,78
1994 259,64 238,08 228,92
1995 279,43 241,42 234,49
1996 309,03 245,61 237,63
1997 336,03 251,88 243,55
1998 384,43 257,74 249,13
1999 434,85 264,85 255,05
2000 500,72 275,31 263,07
2001 539,38 285,77 270,73
2002 575,48 298,74 274,22
2003 586,12 310,46 281,18
2004 658,33 316,74 282,23
2005 718,38 323,01 286,76
2006 827,94 330,54 293,38
2007 920,83 336,82 295,47
2008 882,02 346,86 306,62
2009 905,78 358,58 313,24
2010 980,87 369,04 320,91
2011 1069,46 377,41 325,09
2012 1097,02 384,52 327,18
2013 1135,94 396,23 334,15
2014 1193,11 407,11 341,11
2015 1231,80 418,41 348,43
2016 1296,58 426,36 360,98
2017 1351,21 435,56 367,60
2018 1384,49 443,10 377,70
2019 1444,56 451,05 386,06
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Appendix 44: Figure 46 – Development Real P/R 
 
 

 
 

Year House Price 
per m^2

Renting costs 
per m^2 

(LMU 2019)

Real P/R 
(LMU 2019)

Renting costs 
per m^2 (LKU 

2018)

Real P/R 
(LKU 2018)

Renting costs 
per m^2 

(LMU 2011)

Real P/R 
(LMU 2011)

1980 2590 471,35 5,50 375,09 6,91 335,55 7,72
1981 3368 524,60 6,42 417,46 8,07 373,46 9,02
1982 4118 589,68 6,98 469,25 8,77 419,79 9,81
1983 4345 644,90 6,74 513,20 8,47 459,11 9,46
1984 4704 690,26 6,82 549,29 8,56 491,40 9,57
1985 4953 725,76 6,83 577,54 8,58 516,67 9,59
1986 6437 759,29 8,48 604,22 10,65 540,54 11,91
1987 7923 804,65 9,85 640,32 12,37 572,83 13,83
1988 7892 867,76 9,10 690,54 11,43 617,76 12,78
1989 6814 934,81 7,29 743,90 9,16 665,49 10,24
1990 6546 995,95 6,57 792,55 8,26 709,02 9,23
1991 6036 1043,28 5,79 830,22 7,27 742,71 8,13
1992 5538 1082,72 5,11 861,60 6,43 770,79 7,18
1993 5889 1114,28 5,29 886,71 6,64 793,25 7,42
1994 6725 1122,17 5,99 892,99 7,53 798,87 8,42
1995 7238 1137,94 6,36 905,55 7,99 810,10 8,93
1996 8005 1157,66 6,91 921,24 8,69 824,14 9,71
1997 8704 1187,25 7,33 944,78 9,21 845,20 10,30
1998 9958 1214,86 8,20 966,75 10,30 864,86 11,51
1999 11264 1248,38 9,02 993,43 11,34 888,73 12,67
2000 12970 1297,69 9,99 1032,67 12,56 923,83 14,04
2001 13971 1346,99 10,37 1071,90 13,03 958,93 14,57
2002 14906 1408,13 10,59 1120,56 13,30 1002,45 14,87
2003 15182 1463,35 10,37 1164,50 13,04 1041,76 14,57
2004 17052 1492,93 11,42 1188,04 14,35 1062,82 16,04
2005 18607 1522,52 12,22 1211,58 15,36 1083,88 17,17
2006 21445 1558,01 13,76 1239,83 17,30 1109,15 19,33
2007 23851 1587,60 15,02 1263,37 18,88 1130,21 21,10
2008 22846 1634,93 13,97 1301,04 17,56 1163,91 19,63
2009 23462 1690,15 13,88 1344,98 17,44 1203,22 19,50
2010 25407 1739,45 14,61 1384,22 18,35 1238,32 20,52
2011 27701 1778,90 15,57 1415,60 19,57 1266,40 21,87
2012 28415 1812,42 15,68 1442,28 19,70 1290,27 22,02
2013 29423 1867,65 15,75 1486,23 19,80 1329,58 22,13
2014 30904 1918,92 16,10 1527,03 20,24 1366,08 22,62
2015 31906 1972,17 16,18 1569,41 20,33 1403,99 22,73
2016 33584 2009,64 16,71 1599,22 21,00 1430,67 23,47
2017 34999 2053,03 17,05 1633,75 21,42 1461,55 23,95
2018 35861 2088,53 17,17 1662,00 21,58 1486,83 24,12
2019 37417 2126,00 17,60 1691,82 22,12 1513,50 24,72

Average 10,61 13,34 14,91
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Appendix 45: Figure 47 – Fundamental P/R vs. Real P/R 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year
Nominal 
Interest 

Rate

Nominal 
Interest 

Rate after 
Tax

Property 
Tax

Recurring 
Holding 

Costs
Capital Gain

Fundamental 
P/R

Fundamental 
P/R (2002=100)

Real P/R 
(LMU 2019)

Real P/R 
(2002=100)

1986 14,65 % 10,55 % 0,70 % 4 % 7,76 % 13,35 111,97 8,48 80,09
1987 16,35 % 11,77 % 0,70 % 4 % 7,28 % 10,88 91,21 9,85 93,02
1988 16,65 % 11,99 % 0,70 % 4 % 6,90 % 10,22 85,66 9,10 85,92
1989 15,13 % 10,89 % 0,70 % 4 % 6,54 % 11,05 92,60 7,29 68,86
1990 14,29 % 10,29 % 0,70 % 4 % 6,28 % 11,48 96,27 6,57 62,09
1991 13,91 % 10,02 % 0,70 % 4 % 5,50 % 10,85 90,98 5,79 54,65
1992 13,38 % 9,63 % 0,70 % 4 % 4,20 % 9,87 82,73 5,11 48,32
1993 11,22 % 8,08 % 0,70 % 4 % 3,32 % 10,57 88,64 5,29 49,93
1994 8,27 % 5,95 % 0,70 % 4 % 2,70 % 12,57 105,40 5,99 56,61
1995 7,74 % 5,57 % 0,70 % 4 % 2,34 % 12,61 105,69 6,36 60,09
1996 7,12 % 5,13 % 0,70 % 4 % 1,94 % 12,68 106,31 6,91 65,32
1997 5,99 % 4,31 % 0,70 % 4 % 1,96 % 14,18 118,87 7,33 69,26
1998 7,39 % 5,32 % 0,70 % 4 % 1,98 % 12,44 104,27 8,20 77,43
1999 8,39 % 6,04 % 0,70 % 4 % 2,18 % 11,68 97,93 9,02 85,23
2000 8,03 % 5,78 % 0,70 % 4 % 2,32 % 12,25 102,72 9,99 94,41
2001 8,84 % 6,36 % 0,70 % 4 % 2,64 % 11,87 99,52 10,37 97,98
2002 8,45 % 6,08 % 0,70 % 4 % 2,40 % 11,93 100 10,59 100
2003 6,53 % 4,70 % 0,70 % 4 % 2,44 % 14,36 120,43 10,37 98,01
2004 4,19 % 3,02 % 0,70 % 4 % 2,04 % 17,62 147,69 11,42 107,90
2005 3,92 % 2,82 % 0,70 % 4 % 1,74 % 17,29 144,99 12,22 115,45
2006 4,26 % 3,07 % 0,70 % 4 % 1,62 % 16,27 136,39 13,76 130,03
2007 5,66 % 4,08 % 0,61 % 4 % 1,50 % 13,92 116,68 15,02 141,92
2008 7,29 % 5,25 % 0,60 % 4 % 1,76 % 12,36 103,65 13,97 132,01
2009 4,91 % 3,54 % 0,59 % 4 % 2,12 % 16,65 139,61 13,88 131,13
2010 4,52 % 3,25 % 0,58 % 4 % 2,28 % 18,00 150,94 14,61 137,98
2011 4,75 % 3,42 % 0,59 % 4 % 2,08 % 16,86 141,38 15,57 147,10
2012 4,84 % 3,48 % 0,59 % 4 % 2,06 % 16,63 139,39 15,68 148,10
2013 4,75 % 3,42 % 0,59 % 4 % 1,72 % 15,90 133,29 15,75 148,82
2014 4,61 % 3,37 % 0,58 % 4 % 1,70 % 16,01 134,24 16,10 152,14
2015 3,93 % 2,87 % 0,57 % 4 % 1,64 % 17,24 144,58 16,18 152,83
2016 3,51 % 2,63 % 0,58 % 4 % 2,10 % 19,56 163,99 16,71 157,87
2017 3,45 % 2,62 % 0,58 % 4 % 2,34 % 20,57 172,44 17,05 161,04
2018 3,42 % 2,63 % 0,57 % 4 % 2,46 % 21,08 176,75 17,17 162,20
2019 3,71 % 2,89 % 0,57 % 4 % 2,48 % 20,07 168,23 17,60 166,26
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Appendix 46: Figure 48 – Simulation Interest Rate Increase 
 

 
 
 
Appendix 47: Figure 49 – Sensitivity Tobin´s Q 
 

 
 
 
 
 
 
 
 
 
 

Year Debt Service Ratio Debt Service with 5 percentage point interest rate increase Deviation Interest burden Interest Burden with 5 percentage point interest rate increase Deviation
1983 7,45 % 9,04 % 1,60 % 6,27 % 8,36 % 2,09 %
1984 7,56 % 9,16 % 1,60 % 6,31 % 8,43 % 2,12 %
1985 8,34 % 10,11 % 1,77 % 7,00 % 9,33 % 2,33 %
1986 9,93 % 12,01 % 2,09 % 8,59 % 11,24 % 2,64 %
1987 12,44 % 15,00 % 2,57 % 11,30 % 14,34 % 3,05 %
1988 13,44 % 16,23 % 2,79 % 12,17 % 15,49 % 3,32 %
1989 13,10 % 15,89 % 2,79 % 11,65 % 15,05 % 3,40 %
1990 12,90 % 15,72 % 2,82 % 11,35 % 14,81 % 3,47 %
1991 12,24 % 15,01 % 2,77 % 10,55 % 14,03 % 3,48 %
1992 12,69 % 15,71 % 3,03 % 11,13 % 14,80 % 3,68 %
1993 10,92 % 13,68 % 2,76 % 9,02 % 12,56 % 3,55 %
1994 9,52 % 12,10 % 2,57 % 7,18 % 10,71 % 3,53 %
1995 9,14 % 11,64 % 2,50 % 6,71 % 10,20 % 3,49 %
1996 8,82 % 11,28 % 2,46 % 6,18 % 9,70 % 3,52 %
1997 8,22 % 10,58 % 2,36 % 5,04 % 8,66 % 3,63 %
1998 8,61 % 11,03 % 2,42 % 5,61 % 9,24 % 3,63 %
1999 8,96 % 11,45 % 2,49 % 6,35 % 9,89 % 3,54 %
2000 9,31 % 11,91 % 2,60 % 6,44 % 10,20 % 3,76 %
2001 10,17 % 12,96 % 2,80 % 7,35 % 11,29 % 3,94 %
2002 10,62 % 13,56 % 2,94 % 7,57 % 11,74 % 4,18 %
2003 10,31 % 13,22 % 2,92 % 6,53 % 10,96 % 4,43 %
2004 9,89 % 12,75 % 2,87 % 4,79 % 9,66 % 4,87 %
2005 10,40 % 13,42 % 3,02 % 4,70 % 9,94 % 5,24 %
2006 11,20 % 14,45 % 3,25 % 5,25 % 10,83 % 5,58 %
2007 12,39 % 15,96 % 3,57 % 7,02 % 12,72 % 5,70 %
2008 13,58 % 17,43 % 3,85 % 8,87 % 14,61 % 5,74 %
2009 12,49 % 16,10 % 3,61 % 6,25 % 12,32 % 6,07 %
2010 12,33 % 15,90 % 3,57 % 5,63 % 11,83 % 6,20 %
2011 12,72 % 16,42 % 3,69 % 5,93 % 12,29 % 6,35 %
2012 13,11 % 16,92 % 3,81 % 6,30 % 12,78 % 6,48 %
2013 13,28 % 17,13 % 3,85 % 6,28 % 12,88 % 6,60 %
2014 13,45 % 17,41 % 3,97 % 6,22 % 13,02 % 6,80 %
2015 13,33 % 17,24 % 3,91 % 5,48 % 12,46 % 6,98 %
2016 13,50 % 17,62 % 4,13 % 5,13 % 12,50 % 7,37 %
2017 13,88 % 18,27 % 4,39 % 5,36 % 13,04 % 7,68 %
2018 14,20 % 18,74 % 4,54 % 5,40 % 13,34 % 7,94 %
2019 14,43 % 19,04 % 4,61 % 5,76 % 13,71 % 7,94 %

Year House Price per m^2 Replacement Costs per m^2 Tobin´s Q (Krogsveen) Tobin´s Q (Original) Equilibrium
2005 19 366                      19 658                                   0,99 0,95 1
2006 21 863                      20 545                                   1,06 1,04 1
2007 24 426                      21 928                                   1,11 1,09 1
2008 23 917                      21 502                                   1,11 1,06 1
2009 24 343                      23 854                                   1,02 0,98 1
2010 26 362                      22 571                                   1,17 1,13 1
2011 28 659                      25 254                                   1,13 1,10 1
2012 30 699                      26 200                                   1,17 1,08 1
2013 32 110                      28 125                                   1,14 1,05 1
2014 32 881                      30 794                                   1,07 1,00 1
2015 35 301                      30 778                                   1,15 1,04 1
2016 38 215                      32 768                                   1,17 1,02 1
2017 40 470                      32 697                                   1,24 1,07 1
2018 40 763                      32 007                                   1,27 1,12 1
2019 41 821                      32 434                                   1,29 1,15 1
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Appendix 48: Figure 50 – Sensitivity P/R  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year Fundamental P/R Original Price per m^2 Krogsveen Price per m^2 LMU 2019 Rental Costs per m^2 LMU 2019 Original Real P/R LMU 2019 New Real P/R
2005 17,29 18607,40 19366,13 1522,52 12,22 12,72
2006 16,27 21445,30 21863,25 1558,01 13,76 14,03
2007 13,92 23851,30 24426,08 1587,60 15,02 15,39
2008 12,36 22846,10 23916,58 1634,93 13,97 14,63
2009 16,65 23461,60 24342,92 1690,15 13,88 14,40
2010 18,00 25406,60 26361,50 1739,45 14,61 15,16
2011 16,86 27701,10 28658,50 1778,90 15,57 16,11
2012 16,63 28415,00 30698,83 1812,42 15,68 16,94
2013 15,90 29423,00 32110,08 1867,65 15,75 17,19
2014 16,01 30904,00 32880,75 1918,92 16,10 17,14
2015 17,24 31906,00 35300,58 1972,17 16,18 17,90
2016 19,56 33584,00 38214,83 2009,64 16,71 19,02
2017 20,57 34999,00 40469,83 2053,03 17,05 19,71
2018 21,08 35861,00 40762,92 2088,53 17,17 19,52
2019 20,07 37417,00 41820,67 2126,00 17,60 19,67

Year LKU 2018 Rental Costs per m^2LKU 2018 Original Real P/R LKU 2018 New Real P/R
2005 1211,58 15,36 15,98
2006 1239,83 17,30 17,63
2007 1263,37 18,88 19,33
2008 1301,04 17,56 18,38
2009 1344,98 17,44 18,10
2010 1384,22 18,35 19,04
2011 1415,60 19,57 20,24
2012 1442,28 19,70 21,28
2013 1486,23 19,80 21,61
2014 1527,03 20,24 21,53
2015 1569,41 20,33 22,49
2016 1599,22 21,00 23,90
2017 1633,75 21,42 24,77
2018 1662,00 21,58 24,53
2019 1691,82 22,12 24,72
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Appendix 49: Figure 51 – Unemployment (Perspectivation) 
 

 
 
 
Appendix 50: Figure 52 – Expectations (Perspectivation) 
 

 
 
 
 
 
  

Week 10 Week 11 Week 12 Week 13 Week 15 Week 17
Unemployed 65 683 65 344 149 165 291 483 291 055 286 895
Unemployed as % of workforce 2,30 % 2,30 % 5,30 % 10,40 % 10,40 % 10,20 %
Partly Unemployed 26 167 26 393 27 768 43 159 128 698 130 000
Partly Unemployed as % of workforce 0,90 % 0,90 % 1,00 % 1,50 % 4,60 % 4,60 %
Job Seeking (with support) 14 190 14 415 14 365 14 144 12 910 12 774
Job Seeking (with support) as % of workforce 0,50 % 0,50 % 0,50 % 0,50 % 0,50 % 0,50 %
Sum 106 040 106 152 191 298 348 786 432 663 429 669
Sum as % of workforce 3,70 % 3,70 % 6,80 % 12,40 % 15,50 % 15,30 %

Month Optimistic Unchanged Pessimistic Unsure Total
mar.18 52 % 33 % 7 % 8 % 100 %
apr.18 53 % 34 % 7 % 6 % 100 %
mai.18 59 % 29 % 7 % 6 % 100 %
jun.18 62 % 25 % 7 % 6 % 100 %
aug.18 58 % 29 % 6 % 7 % 100 %
sep.18 53 % 33 % 8 % 6 % 100 %
okt.18 44 % 36 % 14 % 6 % 100 %
nov.18 47 % 35 % 13 % 5 % 100 %
des.18 41 % 36 % 17 % 6 % 100 %
jan.19 46 % 36 % 12 % 7 % 100 %
feb.19 54 % 33 % 6 % 7 % 100 %
mar.19 55 % 32 % 7 % 5 % 100 %
apr.19 52 % 34 % 6 % 8 % 100 %
mai.19 51 % 34 % 8 % 6 % 100 %
jun.19 55 % 32 % 7 % 6 % 100 %
aug.19 54 % 33 % 8 % 5 % 100 %
sep.19 52 % 34 % 8 % 5 % 100 %
okt.19 48 % 35 % 10 % 7 % 100 %
nov.19 44 % 35 % 16 % 6 % 100 %
des.19 46 % 37 % 12 % 5 % 100 %
jan.20 55 % 32 % 8 % 5 % 100 %
feb.20 58 % 29 % 8 % 6 % 100 %
mar.20 34 % 35 % 21 % 10 % 100 %
apr.20 15 % 33 % 41 % 10 % 100 %


