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Abstract 

Listed property companies trading at a discount or premium to their Net Asset Value (NAV) 

is a widely recognized phenomenon. Previous research within this field has primarily applied 

OLS-regressions and is mainly focused on U.K. and U.S. markets. This study is the first to 

empirically assess discounts and premiums in Swedish-listed property companies. By 

applying a fixed effect model controlling for panel data, this study also expands previous 

work and contributes to more knowledge about company-specific effects.  

The study covers 14 Swedish-listed property companies between the years of 2008 to 2015. 

Two OLS regression models and one fixed effect model were applied on cross-sectional data. 

Overall, the results show that the size, reputation, portfolio concentration and debt to asset 

ratio of a firm are negatively correlated with discount to NAV. The overall market sentiment 

and stock volatility are positively correlated with discount to NAV. Moreover, the overall 

market sentiment in tandem with firm-specific factors is believed to significantly impact 

discounts and premiums. Board size, insider ownership, administration costs and cross-border 

investments were found to not have a significant impact on discounts and premiums. Last it 

was also found that discounts and premiums are not determined by within variations in the 

subject companies, rather it is determined by across variations in the firm-specific variables. 

 

 

 



 

II 
 

Examensarbete 
 

  
  Titel: Substansrabatt och substanspremie i börsnoterade 

svenska fastighetsföretag - En studie om de 
underliggande faktorer som påverkar 
substansrabatter och substanspremier 

Författare: Joacim Gustafsson, Zhuquan Peng 
Institution: Fastigheter och Byggande 
Examensarbete Master nivå: TRITA-FOB-ByF-MASTER-2016:18 
Arkiv nummer: 424 
Handledare: P Åke Gunnelin 
Nyckelord: Substansrabatt, Substanspremie, Substansvärde, 

Noterade fastighetsbolag, Tvärssnittsregression, 
Företagsspecifika faktorer  

   
 
Sammanfattning 

Noterade fastighetsbolag som handlas till rabatt eller premium av sitt substansvärde är ett känt 

fenomen. Tidigare studier har huvudsakligen fokuserat på data från Storbritannien och USA. 

De studier som gjorts har primärt varit regressionsmodeller av typen OLS. Den här studien är 

den första som kvantitativt undersöker substansrabatt och substanspremier i svenska 

fastighetsbolag. Vi applicerar också en regressionsmodell av typen fixed effect, där vi 

kontrollerar för paneldata. Därför kan denna studie ses som en utökning gentemot tidigare 

studier.  

Denna studie omfattas av 14 noterade fastighetsbolag. Datan som används sträcker sig mellan 

perioden 2008 till 2015. Generellt kan sägas att storlek, rykte, portföljfokus och skulder i 

förhållande till totala tillgångar hos ett företag är negativt korrelerade med substansrabatt. 

Vidare så visar resultaten tydligt på att aktuellt marknadsförhållande tillsammans med 

bolagsspecifika faktorer, spelar en stor roll för skillnaden mellan aktiekurs och substansvärde. 

Volatilititen i en aktie och det aktuella marknadsförhållandet är båda positivt korrelerade med 

substansrabatt. Styrelsens storlek, insiderägande, kostnad för administration och 

internationella investeringar har däremot inte någon statistiskt signifikant påverkan på rabatter 

och premier i svenska noterade fastighetsbolag. Slutligen kan sägas att nästan inga 

företagsspecifika effekter hittades. De faktorer vi konstaterar ha en påverkan på 

substansrabatter och substanspremier varierar över hela datasetet. 
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1. INTRODUCTION 

1.1 BACKGROUND 

Listed property companies trading at a discount or premium to their Net Asset Value (NAV) 

has been a widely recognized phenomenon over the past three decades. This phenomenon is 

particularly interesting to economists around the world because it violates one of the most 

fundamental assumptions of modern economic theory – The law of one price. Empirical 

studies have shown a clear correlation between indirectly held property and directly held 

property (Hoesli and Macgregor, 2000). They even suggest that investments in vehicles such 

as REITs and listed property companies serve as a perfect substitute for investments in the 

direct market over time.  

NAV is the total assets of a company less its liabilities. In many cases, NAV has historically 

served as a key metric to measure a listed property company’s performance. Therein lies a 

paradox in pricing. While the shares of a property company are priced in the equity market, its 

underlying assets are priced in the direct market. If the market capitalization differs from a 

listed property company’s NAV, this indicates that the market perceives the value of 

properties held indirectly different to if they were held directly.  

The difference between market capitalization and NAV is referred to as a discount or 

premium to the NAV. Based upon the theory of discount to NAV in closed-end funds, past 

research has assessed and explained the rationale behind discounts and premiums. These 

studies have found a negative correlation with discount to NAV for firm-specific factors such 

as size, portfolio concentration, management reputation, and a positive correlation with risk 

and leverage. Additionally, investor sentiment has been found to have a major impact on 

discounts and premiums to NAV. However, many studies yield contradictory findings, are 

limited by the size and geographical concentration of their data. More importantly, none of 

the previous studies assess the discounts and premiums to NAV for listed property companies 

in the Swedish market.  

In Sweden, it has been common for companies to trade at either a discount or premium to 

NAV. Following the financial crisis, a majority of the listed property companies in Sweden 

are trading at a premium. Anecdotal evidence suggests that a discount can be explained by for 
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example double taxation and central administration costs. The premium has been explained 

by skillful management and stock liquidity. These explanations, however, have not been 

empirically tested. Similarly, no study has assessed the impact of market sentiments on the 

discount (premium) to NAV in Sweden. In this light, this study will be the first of its kind to 

empirically test the factors that may impact discounts and premiums in Swedish listed 

property companies. Overall, this thesis aims to contribute to an increased knowledge about 

this phenomenon. 

1.2 AIM AND PURPOSE 

NAV by itself is not a sufficient indicator to determine the market capitalization of a listed 

property company. The main driver of the fluctuations in departures from NAV is that the 

equity market perceives the value of the assets held indirectly different from if the same assets 

would have been held directly. This fluctuation is what can be referred to as the discount 

(premium) to NAV. 

The purpose of this thesis is to find out what drive, impact and influence the discounts and 

premiums to NAV in Swedish listed property companies.  Additionally, the thesis aims to find 

out how much of the variations in the discounts and premiums are attributable to firm-specific 

factors and the market sentiment’s impact respectively. This paper also aims to examine if 

any within company variation exists. 

1.3 LIMITATIONS 

The study looks upon factors explaining the discounts and premiums to NAV in Swedish 

listed property companies. For a company to be included in this analysis, eight years of stock 

data is required. In Sweden, only 14 out of 21 listed property companies fulfill this selection 

requirement as many IPO’s of property companies took place post 2008-2009 financial crises.  

Nevertheless, the data scope is believed to be a valid proxy for the market as whole. As this 

research is the first of its kind on the Swedish market, no previous data compilation was 

available. This makes the data collection process very important. The study covers 1232 data 

points. If a particular data point for a concerned observation is unavailable, estimates of the 

missing data point was made in order keep the entire observation. To maintain consistency, 

estimates were also made in cases where companies have changed their accounting principles 
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over the studied period. Making such estimates could potentially impact the final outcome and 

cause results to be biased. 

1.4 DISPOSITION 

Chapter 1 – Introduction  

The first chapter discusses the background of discounts and premiums to NAV. Here, the aim, 

purpose and limitations of the study are written as well as the outline.  

Chapter 2 – Literature Review 
In the second chapter, substantial findings from previous studies on discounts (premiums) to 

NAV are presented. The literature review also includes a brief overview of the correlation 

between the indirect property market and the direct property market. The reader will also be 

provided with suggestions on factors that could potentially explain discounts and premiums. 

Chapter 3 – Theory 
The third chapter provides an overview of the underlying theoretical framework for discounts 

and premiums. First, the concept of direct and indirect property market is discussed. Second, 

the basic valuation theory of DCF method and the capitalization method is presented. Third 

this chapter also underlines the definition of the discount and premium to NAV. 

Chapter 4 – Methodology 
The fourth chapter focuses on the methodology - the research model. Here, the description of 

the regression model, the data collection and the expected hypothesis are provided. A section 

on data analysis with regards to statistical summary is also included. 

Chapter 5 – Results 
The fifth chapter aims to present and analyze the final regression results. Interpretations of the 

coefficient variables and general comments about the results are included.  

Chapter 6 – Conclusions 
The last chapter provides an overall summary of this study, which includes a discussion of the 

findings and suggestions for future studies.   
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2. LITERATURE REVIEW 

In the Swedish property market, the discount and premium to NAV has historically varied 

over time. This phenomenon is not unique for the Swedish market, instead, it has long been 

recognized that listed property companies tend to trade at a discount to NAV. Previous papers 

on this topic concerns valuation and pricing of listed companies as compared to its NAV. 

Furthermore, they explore both micro and macro-economic factors that may impact discounts 

and premiums. However, there is very little written in this field relating to the Swedish market. 

Instead, most of the literature used as support for this study comes from the U.S. and U.K. 

market. Hence, the following sections will briefly discuss previous research on this topic in an 

international context, both for the property sector but also for research conducted on closed-

end funds (CEF’s), as they have proven to show similar characteristics as listed property 

companies.  

2.1 STOCK PRICE AND NET ASSET VALUE CORRELATION 

The NAV is defined as the total assets of a company, less its liabilities. The NAV is derived 

from annual appraisals of a concerned company’s underlying properties, found in the annual 

report. In many cases, the NAV itself serves as a key metric for a company’s performance, 

where management aims to maximize the NAV-growth. Even though companies normally 

trade at a discount or premium to NAV, previous studies indicate that the stock price for a 

company over time strongly correlates with the underlying properties and the direct property 

market. Mueller et al. (1994) compared yield and standard deviation between common stocks, 

bonds and REITs. Their result indicates a clear correlation among the three in terms of risk 

and yield. Gosh et al (1996) conclude that listed property companies tend to correlate with the 

direct property market over long term but with the overall equity market in short term. EPRA 

Research (2012) confirms the latter insight, where transaction prices, used as a proxy for the 

direct property market, were compared with stock prices. The overall conclusion from 

literature is therefore, that the stock price for listed property companies, over time, is a 

function of the company’s underlying assets. However, in the short time, listed property 

companies are likely to be priced and correlated in line with the general stock market. 
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2.2 FACTORS EXPLAINING DISCOUNT AND PREMIUM TO NAV 

Listed property companies are likely to show similar characteristics as a closed-end fund. 

Closed-end mutual funds, pools underlying shares (assets) together and hold them. CEF’s are 

normally traded in the stock exchange. The more recent research on discount to NAV in 

property companies derives from the research on closed-end funds. Malkiel (1977) stresses 

the paradox in pricing a closed-end fund. They often persistently trade at a discount to NAV, 

even though it would be a rather simple strategy to sell the fund’s assets at NAV and 

distribute the cash. However, instead of being priced at its NAV, the prices of a CEF are 

determined by supply and demand, reflecting the best estimates of present value of a 

particularly stock.  

Two different approaches have been developed with respect to explanations of the discount to 

NAV within the field of CEF’s. The first is the rational approach, which explains discounts 

with firm-specific factors such as company size, taxation and corporate governance of a 

company (Barkham and Ward 1999). The other approach is called noise trader model and was 

first developed by Shiller (1989), Shliefer and Vishny (1990) and De Long, Shleifer, 

Summers and Waldmann (1990). The noise trader approach suggests that deviations in 

discount to NAV are caused by changes in the investor sentiment. The theory implies that two 

types of investors, the rational trader and the noise trader, are present in the market. The noise 

traders contribute to an additional risk in the trading of the stock, subsequently affecting the 

discount to NAV.  

With support from the rational approach theory and previous literature on closed-end funds, 

Adams and Venmore-Rowland (1990) were the first to publish a study on discounts to NAV 

in UK-listed property companies. Their paper was published prior to the establishment of 

REITs in U.K. and through a qualitative approach they assessed different firm-specific factors 

that are likely to have impact on the discounts and premiums. They argue that the 

management of a listed property company with regards to the entrepreneurial flair and its 

corporate management, along with cost control, can indicate a premium to NAV. The 

reputation of the overall company is also believed to be linked with a premium. This belief is 

also supported by Ke (2015). The reputation could be explained as a function of the 

entrepreneurial skills of the company’s management. The reputation of a company has 
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previously been measured by looking at historical stock returns, as returns are believed to be 

an indicator of how investors perceive the performance of the management and its firm. 

Adams and Venmore-Rowland (1990) also argue that taxation could affect the discount 

(premium) to NAV as companies are obliged to pay corporation tax on realized capital gains. 

This implies that if the company’s currents assets were to be liquidated and realized today, 

there would be a corporate tax on the transactions. Nowadays this taxation is referred to as the 

deferred tax and can be found on the balance sheet. In the study, corporate tax is not included 

as an independent variable. Instead, as will be explained in Section 4.1, deferred tax is used to 

calculate EPRA (European Public Real Estate Association) NAV, which is a measure of the 

long-term NAV. 

The size of a firm is also believed to have an impact on the discrepancy between NAV and 

stock price. Adams and Venmore-Rowland (1990) argue that the large entry barriers in the 

property market contribute to inefficient pricing and subsequently result in great advantages 

for larger institutional investors. Capozza and Lee (1995) found that small REITs carry larger 

discounts, supporting the Adams and Venmore-Rowland (1990) theory. Contrary to these 

beliefs, some papers argue that the size of a company does not have any significant impact on 

the discount to NAV. In the case of liquidating larger company’s assets, it could have a direct 

effect on the total outstanding stock for the same concerned market assets (Bond and Shilling, 

2004). This would subsequently lead to illiquidity in the company’s assets. 

Another firm-specific factor that has been empirically tested and that was observed in the 

Adams and Venmore-Rowland’s study is diversification, or the concentration of a property 

portfolio. They argue that the market should in theory reward companies having a diversified 

portfolio and therefore this attribute should be linked to a premium to NAV. This belief is in 

line with the results from the study by Bond and Shilling (2004). Contrary, however, Boer et 

al. (2005) and Ke (2015) report empirical results indicating that the market is clearly 

rewarding property companies with a focused portfolio. The rationale for the latter belief is 

that companies with a focused portfolio are more niched, and possess specialization skills that 

companies with a wider strategy cannot compete with. 

Adams and Venmore-Rowland (1990) also highlight that the liquidity in the stock is a 

potential factor that could contribute to a premium. This, as trading large lumps of shares is 
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easier in liquid stocks. Furthermore, the risk factors of holding assets directly and indirectly 

must be compared with each other. Here, Adams and Venmore-Rowland (1990) suggest that 

firm-specific factors such as leverage and volatility affect the risk and perhaps the discount to 

NAV. Leverage itself, is not believed to create discount (premium) to NAV. Rather leverage 

is believed to amplify discounts and premiums caused by other rational approach factors. 

Adams and Venmore-Rowland (1990) base this assumption on the theory of capital structure 

and the Modigliani and Miller (MM) Proposition, stating that in an efficient market without 

taxes, the value of a firm is not affected by its capital structure. 

Following up Adams and Venmore-Rowland’s study, Barkham and Ward (1999) were the 

first to empirically test discounts and premiums in UK-listed property companies. They 

studied data from 30 UK-listed property companies between the years 1993 to 1995. By 

incorporating and testing the two hypotheses, the rational approach and the noise trader model, 

Barkham and Ward tested both firm-specific variables and market sentiment’s impact on 

departures between stock price and NAV. The firm-specific factors of the company subject to 

the study could only explain 15 % of the variations in the cross-sectional data. The 

explanation power of the model increased when they added the average market discount to 

their model. The weak explanatory power of the firm-specific factors backs their support for 

the noise trader model and their belief that the fluctuations in the discount to NAV is not 

determined by firm-specific factors merely, rather it is to a large extent explained by the 

investor sentiment in combination with firm-specific factors.  

Rehkugler et al. (2012) support Barkham and Ward’s belief that market sentiment plays a 

crucial role to explain the discount (premium) to NAV. Their extensive study was one of the 

first to cover pan-European companies. By combining firm-specific factors and estimating a 

market sentiment variable, they manage to estimate a model with high explanatory power. 

Furthermore, Rehkugler et al. (2012) underline the fallbacks of many previous studies on this 

topic; Cross-sectional variations in the firm-specific factors are many times contradictory, 

have a vague explanation power and previous papers fail to simultaneously combine firm-

specific variables with a market sentiment variable.  

More recently, Ke (2015) follows up previous research work within this field. Apart from 

combining firm-specific variables with an average discount factor, representing a proxy for 

the market sentiment, Ke (2015) also includes corporate governance variables such as insider 
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ownership and board of directors. Insider ownership has been studied before and previous 

literature argues that higher insider ownership leads to higher valuations (Capozza and Seguin, 

2003). The scope of Ke’s study includes 41 UK-listed property companies with data ranging 

from 2007 to 2014. As a reply to the critique and vague explanation power of firm-specific 

factors, as underlined by Rehkugler et al. (2012), Ke (2015) shows that some firm-specific 

variables such as firm size and a focused property portfolio are negatively correlated with the 

discount to NAV. Furthermore, the study empirically shows a positive correlation with 

discount to NAV for firm-specific variables such as debt/equity ratio and risk, but also for 

market sentiment. Ke (2015) concludes that leverage is positively correlated with the discount 

to NAV, which is also consistent with the results from Bond and Shilling (2004). Contributing 

to new findings, her study also shows that management and corporate governance variables 

have impact on the discount to NAV and that a skillful management is rewarded by a 

premium. Many of the firm-specific variables are statistically significant.  

3. THEORY 

3.1 PRICING DIRECT PROPERTY  

Characterized by its heterogeneous attributes, long lifetime and high unit value, investments 

in the direct property market has historically been connected with high entry barriers and 

large transaction costs. The pricing of a property is determined by the supply and demand 

equilibrium. However, brick and mortar properties are subject to affection value in terms of 

pricing. Buildings with a very attractive design could potentially be over-priced due to its 

design (Hoesli and Macgreggor, 2000). As brick and mortar property feature heterogeneous 

attributes, each transaction in the property market is unique (Vinell, 1996). Thus the absence 

of complete information leads to further uncertainty in terms of pricing in the investment 

market for direct properties  

3.2 VALUATION IN THE DIRECT PROPERTY MARKET 

Given the uncertainty of pricing in the direct property market, different methods are used to 

arrive with a market value of a property, but as mentioned before, all buildings are 

heterogeneous, which also makes each valuation of a concerned property uncertain. Therefore, 

in the end, property valuation is primarily based on assumptions.  
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3.2.1 DCF-METHOD 

One of the most widely recognized methods to value a subject property, both in literature and 

in practice is the Discounted Cash-Flow analysis (Geltner and Miller, 2007). The discounted 

cash-flow analysis boils down to three steps: 

1. Forecast the expected future cash flows. 

2. Estimate a discount rate (required rate of return). 

3. Discount the cash flows to present value at the discount rate. 

𝐷𝐷𝐷𝐷𝐷𝐷 =  
𝐷𝐷𝐷𝐷1

(1 + 𝑟𝑟)1 +  
𝐷𝐷𝐷𝐷2

(1 + 𝑟𝑟)2 + 
𝐷𝐷𝐷𝐷3

(1 + 𝑟𝑟)3 + ⋯+  
𝐷𝐷𝐷𝐷𝑛𝑛

(1 + 𝑟𝑟)𝑛𝑛  

CF = cash flow 

 r = discount rate  

The discount rate is a function of the risk-free interest rate and a risk premium. The risk 

premium is a function of the risk connected to an investment in a certain property, the higher 

the risk, the higher the discount rate. 

3.2.2 DIRECT CAPITALIZATION METHOD 

The direct capitalization method is the second method, widely recognized and used in tandem 

with the DCF-method. Similar to the DCF-method, this method looks at the income and cost 

side for the concerned property. For a typical property it is possible to estimate market value 

by simply calculating the net operating income for the property and divide it with the market 

cap rate, where the cap rate is market derived (Geltner and Miller, 2007). The cap rate can be 

thought of as a current yield, or the dividend yield of a property.  

𝑀𝑀𝑀𝑀𝑟𝑟𝑀𝑀𝑀𝑀𝑀𝑀 𝑉𝑉𝑀𝑀𝑉𝑉𝑉𝑉𝑀𝑀 =  
𝑁𝑁𝑁𝑁𝑁𝑁 𝑦𝑦𝑀𝑀𝑀𝑀𝑟𝑟 1
𝐷𝐷𝑀𝑀𝐶𝐶 𝑅𝑅𝑀𝑀𝑀𝑀𝑀𝑀

 

NOI year 1 = Net operating income year one 

Cap Rate = Current yield of the property  



 

10 
 

3.3 PRICING INDIRECT PROPERTY 

Financial instruments are primarily known for being connected with risk, yield and liquidity. 

A direct property is similar to financial instruments in terms of risk and yield, but the direct 

real estate market is far from as liquid and hence not as efficient as the indirect market for 

properties (Vinell, 1996). Securitized property, contrary to brick and mortar property, is 

homogeneous. Therefore, above-mentioned characteristics in section 3.1, connected to 

investments in direct property such as illiquidity and affection value are avoided when 

investing indirect in property. Hence, the indirect market for properties is more efficient and 

creates better opportunities for a central and liquid market (Holland, 2006). There are a 

myriad of ways to invest indirectly in property. Indirect investments in property in the 

following sections refer to listed property companies and REITs.  

3.4 VALUATION OF LISTED COMPANIES AND REITS 

To explain how listed property companies and REITs are valued, it is essential to understand 

the type of company being referred to. The “Listed Property Company” in this context means 

a company that engages in investment and development of property, which is the majority of 

the property companies listed on the Stockholm OMX. Significant for these companies are 

that they have a high amount of asset backing (Venmore-Rowland, 1990). This indicates that 

they have a substantial amount of underlying assets.  

One further conceptualization and distinction is made in the theory scope of listed property 

companies. As discussed in the literature review, previous research suggests that listed 

property companies show similar characteristics as closed-end mutual funds. As a closed-end 

mutual fund offers smaller investors an opportunity to put their investment in a liquid stock 

with a well-diversified underlying portfolio, the reason for investors to invest in such 

company would be the benefits of diversification, as well as the belief that management of 

such a company adds value. Potentially, investors could be willing to pay a premium for these 

features. On the other hand, such company would also incur management and central 

administration costs along with transaction costs. As such, one could argue that CEF’s should 

be valued under its net asset value. Now, consider if a property company showed similar 

characteristics to a closed-end mutual fund. But, in addition to pooling assets together and 

offer a diversified property portfolio, this company has an active management that initiates 

new developments and redevelopments of property. Then, the benefits of such corporation 



 

11 
 

could potentially offset the drawbacks occurring from management and administration costs, 

as well as transaction costs (Geltner, 2007). Therefore it would be reasonable for the market 

to value such company above its NAV.  

Malkiel (1977) stresses the paradox in the pricing of closed-end funds. Assuming that listed 

property companies shows similar characteristics as the CEF’s, this same paradox should also 

apply to listed property companies. The company’s assets are traded in two different markets. 

First, the company's underlying assets can be bought and sold in the direct property market. 

Second, the equity of the company, or the company’s shares, can be exchanged in the stock 

market. Hence, there are two options to value a property company share. First, one could 

value the property share as a common stock. The second option is to consider that the value of 

a listed property company should be entirely NAV-based. Therefore, the value of the stock 

should be directly correlated to the value of the company’s underlying asset value, as it were 

priced in the direct market.  

3.5 DISCOUNT AND PREMIUM TO NAV 

The market capitalization of a property company is rarely the same as the NAV. It is normally 

derived from annual valuations by professionals. These professionals apply the same methods 

as described in Section 3.2. The NAV can normally be found in the company’s annual report. 

If a company’s stock is traded at a discount to NAV, this implies that the direct market is 

pricing the company’s assets higher than the indirect market. If the company is traded at a 

premium to NAV, it suggests that the company’s stock is traded at a price higher than the 

company’s underlying assets, see Figure 1. Adams and Venmore-Rowland (1990) also state 

that if the company’s underlying assets are priced efficiently, a discount to NAV indicates 

that the market perceives the underlying assets of the company as more valuable if held 

directly and vice versa if the company was traded at a premium. 

 

Figure 1 Concept of discount and premium to NAV 
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4. METHODOLOGY 

4.1 REGRESSION MODEL 

The research question in this study is exploratory. As the study includes a large number of 

numerical data, a quantitative approach is the most suitable method to use to answer and meet 

the objectives. Cross-section regression models were applied to conduct the research and 

determine the statistical relationship between selected variables. More detailed, two ordinary 

least square regression models and one fixed effect model were applied. This study builds 

upon previous work in its examination of the factors that affect the discount to NAV. The 

regression models have, however, been adapted to fit the data available in the Swedish market. 

To collect data, draw charts and conduct the regression analysis, the software programs Excel 

and STATA were used. The data used in this study comes from 14 listed property companies 

in Sweden (Atrium Ljungberg, Balder, Castellum, Corem, Diös, Fabege, FastPartner, Heba, 

Hufvudstaden, Klövern, Kungsleden, Sagax, Wallenstam and Wihlborgs). The data sample 

consists of observations from the preceding 8 years (2008-2015).  

The aim of this thesis is to explore what factors that affect the discount or premium to net 

asset value in Swedish listed property companies. The discount or premium of real estate 

stocks is calculated by taking the difference between the NAV and stock price (P), and 

dividing it by its NAV. Hence, annual discounts for each year (year-end) are computed as: 

𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 =
(𝑁𝑁𝑁𝑁𝑉𝑉𝑖𝑖𝑖𝑖 − 𝑃𝑃𝑖𝑖𝑖𝑖)

𝑁𝑁𝑁𝑁𝑉𝑉𝑖𝑖𝑖𝑖
 

𝑁𝑁𝑁𝑁𝑉𝑉𝑖𝑖𝑖𝑖 is the NAV per share of the company i at year t.  𝑃𝑃𝑖𝑖𝑖𝑖 is the price per share of property 

company i at year t. Price data for concerned stocks was obtained from Nasdaq OMX Nordic. 

The data used for historical stock prices is adjusted, meaning that gaps caused by stock splits, 

dividends and distributions are controlled for. For example, if a stock splits 2-for-1, the new 

price is half of what it used to be, creating a large gap. If this split were not controlled for, the 

historical price data would give an impression of that something bearish happened to the 

underlying company. Splits have taken place in almost half of the observed companies during 

the sample period.  
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To arrive with 𝑁𝑁𝑁𝑁𝑉𝑉𝑖𝑖𝑖𝑖, the EPRA NAV is used, which is defined as the equity plus deferred tax 

and derivatives. Deferred tax records the fact that the company would, in the future, pay 

income tax if transactions of a company’s assets would take place today. Deferred tax is 

normally excluded from the NAV. In order to compensate this gap that the deferred tax is not 

considered as a part of property valuation, EPRA NAV is widely used as a proxy to compare 

the fair value of companies on a long-term basis (EPRA REPORTING, 2014). EPRA NAV 

can be found in most of the annual reports. Where not available, most probably because of 

changed accounting principles, the EPRA NAV is calculated manually in order to keep the 

data consistent. Hence, the formula for calculating the adjusted NAV (EPRA NAV) used in 

the regression analysis is as follows:  

𝐸𝐸𝑃𝑃𝑅𝑅𝑁𝑁 𝑁𝑁𝑁𝑁𝑉𝑉 = 𝑇𝑇𝑇𝑇𝑀𝑀𝑀𝑀𝑉𝑉 𝑁𝑁𝐴𝐴𝐴𝐴𝑀𝑀𝑀𝑀 𝑉𝑉𝑀𝑀𝑉𝑉𝑉𝑉𝑀𝑀 −  𝑇𝑇𝑇𝑇𝑀𝑀𝑀𝑀𝑉𝑉 𝐿𝐿𝐿𝐿𝑀𝑀𝐿𝐿𝐿𝐿𝑉𝑉𝐿𝐿𝑀𝑀𝐿𝐿𝑀𝑀𝐴𝐴 +  𝐷𝐷𝑀𝑀𝑟𝑟𝐿𝐿𝐷𝐷𝑀𝑀𝑀𝑀𝐿𝐿𝐷𝐷𝑀𝑀𝐴𝐴 +  𝐷𝐷𝑀𝑀𝐷𝐷𝑀𝑀𝑟𝑟𝑟𝑟𝑀𝑀𝐷𝐷 𝑇𝑇𝑀𝑀𝑇𝑇 

When DIS > 0, it means that the NAV is higher than P, indicating that the real estate stock is 

traded at a discount. Otherwise, when DIS < 0, the stock trades at a premium. The DIS varies 

over time, influenced by different market conditions. For example, investors could be willing 

to pay a premium when they are optimistic about the market, or vice versa, if they are 

pessimistic.  
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4.1.1 CROSS-SECTION OLS MODEL 

The next step is to investigate and explore what factors that can explain the cross-sectional 
variation in the discount (premium) to NAV in our data. Derived from previous studies, 
eleven firm-specific independent variables were selected. A detailed explanation of the 
variables used in all three regression models can be found in Table 1.  
 

Table 1 Definition of variables 

Variables Definition Expected 
signs 

SIZE Natural logarithm of total assets value ? 

ADCOST The ratio of central administration cost to total assets value + 

DEBT The ratio of total debt to total assets value + 

RETURN Average daily stock return over the preceding three years - 

RISK The standard deviation of daily stock return in the preceding 
year + 

HTYPE Sum of squares of proportions in property types - 

LIQSPREAD (Ask – Bid) / ((Ask + Bid)/2) ? 

BSIZE The number of directors on board + 

TOPT The ratio of shares held by top three substantial shareholders 
to the outstanding shares ? 

INTER Dummy variable:  0 means the company only invests within 
country, otherwise, it is 1. + 

MDIS The average property market discount in Sweden + 

Balder Dummy variable: if data is obtained from this company, it 
equals 1, otherwise it is 0. ? 

… … ? 

Wihlborgs Dummy variable: if data is obtained from this company, it 
equals 1, otherwise it is 0. ? 

 
“-” indicates the discount is expected to decrease when the variable increase. 
“+” indicates the discount is expected to increase when the variable increase. 
“?” indicates the discount is expected to remain uncertain.  
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Model 1 

In Model 1 the relationship between the discount to NAV and the explanatory variables is 

estimated using an OLS regression. 

𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝑁𝑁𝐷𝐷𝐷𝐷𝑁𝑁𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐷𝐷𝐸𝐸𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝑅𝑅𝐸𝐸𝑇𝑇𝑅𝑅𝑅𝑅𝑁𝑁𝑖𝑖𝑖𝑖 + 𝛽𝛽5 𝑅𝑅𝑁𝑁𝐷𝐷𝑅𝑅𝑖𝑖𝑖𝑖 +

𝛽𝛽6 𝐻𝐻𝑇𝑇𝐻𝐻𝑃𝑃𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽7 𝑁𝑁𝑁𝑁𝑇𝑇𝐸𝐸𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽8 𝐿𝐿𝑁𝑁𝐿𝐿𝑖𝑖𝑖𝑖 +  𝛽𝛽9 𝐷𝐷𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽10 𝑇𝑇𝑁𝑁𝑃𝑃𝑇𝑇𝑖𝑖𝑖𝑖 + 𝜀𝜀    

The  𝛽𝛽1 ,  𝛽𝛽2  and so on are the coefficients or multipliers that describes the size of the effect 

that selected independent variables have on the dependent variable 𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 . The 𝜀𝜀  is the 

residual. The i represents the individual company i and t is the year for company i.  

Model 2 

In Model 2, the market sentiment variable, MDIS, is added to Model 1. 

𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝑁𝑁𝐷𝐷𝐷𝐷𝑁𝑁𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐷𝐷𝐸𝐸𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝑅𝑅𝐸𝐸𝑇𝑇𝑅𝑅𝑅𝑅𝑁𝑁𝑖𝑖𝑖𝑖 + 𝛽𝛽5 𝑅𝑅𝑁𝑁𝐷𝐷𝑅𝑅𝑖𝑖𝑖𝑖 +
𝛽𝛽6 𝐻𝐻𝑇𝑇𝐻𝐻𝑃𝑃𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽7 𝑁𝑁𝑁𝑁𝑇𝑇𝐸𝐸𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽8 𝐿𝐿𝑁𝑁𝐿𝐿𝑖𝑖𝑖𝑖 +  𝛽𝛽9 𝐷𝐷𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽10 𝑇𝑇𝑁𝑁𝑃𝑃𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽11 𝑀𝑀𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 +  𝜀𝜀   

MDIS is the variable to control for the impact that the overall market sentiment may have on 

the dependent variable DIS. While the first model only controls for firm-specific factors, the 

second model look at firm-specific factors and the market sentiment. By comparing the results 

from the two models, it is possible to compare the explanatory power and conclude how much 

of the variations in the cross-sectional data that is attributable to firm-specific factors merely 

and how this variation and explanation power changes, when adding MDIS to the model. 

4.1.2 FIXED EFFECT MODEL 

Since our data consists of annual company-specific observations, a panel data regression can 

be run. The limitations of Model 1 and Model 2 are that they do not control for specific 

companies. Therefore, it is only possible to observe the overall variations in the cross-

sectional data, and the across variations in the selected independent variables. One implication 

of this is that there could be an endogeneity bias of the type omitted variable bias. It could, for 

example, be that one or some companies have company-specific unobservable attributes that 

are not accounted for in Model 1 and 2. This could subsequently impact the firm’s discount 

and premium to NAV. For instance, assume that Atrium Ljungberg has an unobserved unique 

feature impacting DIS, and this feature is not controlled for in the regression model; as it is 
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unobservable. Then, when interpreting the results, all coefficients may be impacted by a so-

called “Atrium Ljungberg effect”. Therefore, when interpreting the coefficients and p-values, 

they could potentially be biased as some variations in the cross-sectional data are merely 

attributable to a specific company, a company-specific effect.  

Model 3 

To get rid of the possible endogeneity bias problem, a fixed effect model is applied in Model 

3. A fixed effect model does not treat all the data as merely random observations. Instead, it 

treats the data sets as groups and examines the variations within these groups. A fixed effect 

model can therefore be applied to assess the variations within a specific company over time. 

The basis of running a fixed effect model is to assume that unobservable unique company 

factors are time-invariant. 

This assumption indicates that these unique effects are not impacted by when the observation 

was recorded. The unique effects could for example be a dividend strategy or a specific 

investment policy. By accepting the assumption about unique unobservable factors being 

time-invariant, a fixed effect model is very powerful to control for such unobservable factors 

within a company and to avoid omitted variable bias.  

Model 3 specified below is a fixed effect model, run as an OLS regression model with 

company dummies. 

𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1 𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝑁𝑁𝐷𝐷𝐷𝐷𝑁𝑁𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽3 𝐷𝐷𝐸𝐸𝐷𝐷𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝑅𝑅𝐸𝐸𝑇𝑇𝑅𝑅𝑅𝑅𝑁𝑁𝑖𝑖𝑖𝑖 + 𝛽𝛽5 𝑅𝑅𝑁𝑁𝐷𝐷𝑅𝑅𝑖𝑖𝑖𝑖 +

𝛽𝛽6 𝐻𝐻𝑇𝑇𝐻𝐻𝑃𝑃𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛽𝛽7 𝑁𝑁𝑁𝑁𝑇𝑇𝐸𝐸𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽8 𝐿𝐿𝑁𝑁𝐿𝐿𝑖𝑖𝑖𝑖 +  𝛽𝛽9 𝐷𝐷𝐷𝐷𝑁𝑁𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 +  𝛽𝛽10 𝑇𝑇𝑁𝑁𝑃𝑃𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽11 𝑀𝑀𝐷𝐷𝑁𝑁𝐷𝐷𝑖𝑖𝑖𝑖 +

 𝛽𝛽12 𝐷𝐷𝑀𝑀𝑉𝑉𝐷𝐷𝑀𝑀𝑟𝑟 + 𝛽𝛽13 𝐷𝐷𝑀𝑀𝐴𝐴𝑀𝑀𝑀𝑀𝑉𝑉𝑉𝑉𝑉𝑉𝐶𝐶 + 𝛽𝛽14 𝐷𝐷𝑇𝑇𝑟𝑟𝑀𝑀𝐶𝐶 + 𝛽𝛽15 𝐷𝐷𝐿𝐿ö𝐴𝐴 + ⋯+  𝛽𝛽24𝑊𝑊𝐿𝐿ℎ𝑉𝑉𝐿𝐿𝑇𝑇𝑟𝑟𝑙𝑙𝐴𝐴 +  𝜀𝜀  

The variables Balder, Castellum and so on are the company dummy variables and Atrium 

Ljungberg is the excluded dummy variable. The coefficient of those dummy variables 

estimates the concerned company’s intercept relative to Atrium Ljungberg’s intercept. The 

dummy variables are control variables and they capture the overall across-variations of 

discount. The remaining effect in these coefficients is the variations of discount within a 

specific company. If the company dummy intercept is significant, it means that it on average 

differs from the omitted dummy Atrium Ljungberg. 
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4.2 DATA COLLECTION 

A common way to obtain data is to use data that have already been collected for some other 

purpose (Saunders, Lewis and Thornhill, 2012). Such data are known as secondary data and 

include for example raw data from published reports. Thus, in this study, data was collected 

from annual reports and from Nasdaq OMX Nordic, as Nasdaq provides the stock data needed 

to conduct the analysis. 

To our knowledge this is the first study on Swedish data, thus, the collection of data is crucial 

for successfully conducting this research. Additionally, selection criterion requires a company 

to have eight complete years of data available. This selection criterion ensures consistency 

over the sample period, but reduces the number of companies observed to 14 from 21. The 

sample is still considered sufficient to serve as a proxy for the entire property market.  

According to previous definition, the discount ratio is calculated using the NAV and stock 

price per share. When it comes to the selection of independent variables, the firm-specific 

factors, along with market sentiment, are the primary factors believed to impact discount 

(premium) to NAV. In essence, a regression equation is specified when each of these 

variables has been treated appropriately. The variables used are chosen based on economic 

theory (Saunders, Lewis and Thornhill, 2012). In the following part, more economic theory 

will be presented to motivate the selection of the independent variables.  

Company size (SIZE) is calculated by taking the natural logarithm of total assets value. Total 

assets value is taken from the firm’s annual report and refers to the market value. Two studies 

found that the coefficient of size is negative which implies that larger companies have lower 

discount. Furthermore, large companies are perceived as more popular amongst investors and 

this characteristic allows less space for price dispersions (Broune and Laak, 2005). However, 

Barkham and Ward (1999) found a contrary result.  It can be hypothesized that companies 

with larger holdings would face greater illiquidity by the time of disposal of their total assets, 

and they would therefore have larger discounts. More recently, Rodríguez-Fernández (2015) 

found that a strong negative relationship exists between company size and its corresponding 

financial return. Therefore, given a constant number of board members, when company size 

increases, financial performance decreases. Thus the expectation remains uncertain. 
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Administration cost ratio (ADCOST) is the central administrative cost as a percentage of the 

total assets value. The central administrative cost can be found in the annual report. Barkham 

and Ward (1999) conclude that no correlation between administration costs and discounts 

exits. This variable is still expected to have a positive impact on discount as it can serve as a 

metric to measure the efficiency of management. Therefore, the higher administration costs, 

the greater discount.  

Debt ratio (DEBT) is expressed in percentage and calculated by taking the total debt divided 

by the total assets for a company. The data collected to run calculations on debt ratio are 

found in each company’s annual report. Previous studies have examined a linear relationship 

between DIS and DEBT. The results are diverging and some studies find DEBT to be 

positively correlated with discount, whereas some other studies find it negatively correlated 

with discount. Note also that, as explained in the literature review, Adams and Venmore-

Rowland (1990) do not believe that leverage by itself is something that creates and drives 

discount, rather leverage is believed, together with other factors, to amplify discounts.  

By looking at the debt ratio, one can better understand a company’s capital structure. Debt 

ratio is connected with the risk of a company. A higher debt ratio means a higher chance of 

default, hence, risk goes up and investors demand a higher return on invested money. Risk, 

however, also creates opportunities for companies.  

Believing in DEBT being positively correlated with discount would imply that the higher 

DEBT ratio, the higher is the discount. Contrary, believing in a negative relationship implies 

that the higher the DEBT ratio, the lower will the discount be. Relying on the theory for 

optimal capital structure, it is clear that a linear relationship of a debt ratio has clear 

limitations in explaining the value of a firm. If there is an optimal capital structure, leverage 

should have a quadratic relationship with firm value. High leverage has proven to improve 

incentives for management and therefore enhance a company’s value. Furthermore, a higher 

debt ratio increases the benefits from tax shields, as interest rates are deductible. Too high 

leverage, however, can be dangerous. First and most importantly, a higher debt increases the 

present value of costs for financial distress. Second, if cost for bearing a debt exceeds the 

EBIT, interest rates are no longer deductible. Hence, according to optimal capital structure 

theory, leverage is connected with a higher firm value to a certain point after which firm value 

decreases with increased leverage.  
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Hence, what is considered as an optimal capital structure varies across industries. For 

example, it is more suitable for R&D-companies, relying on future product launches, to keep 

a low leverage level; as such companies normally have negative cash-flow and little asset 

value that can be used as collateral for the debt. For more mature companies and companies 

with substantial real asset values on their balance sheet, like property companies, and under 

the condition that interest rates are deductible, a higher leverage level in comparison to R&D 

companies is preferred. Therefore, it would make sense to hypothesize that there is a 

quadratic relationship between DEBT and DIS in Swedish listed property companies, and that 

being close to optimal debt level, defined as the level that maximizes firm value, should lower 

the discount. 1 Although it makes sense to hypothesize a quadratic relationship, previous 

studies did not test for a quadratic effect and therefore the authors of this thesis choose to rely 

on empirical tests rather than optimal capital structure theory.  

Stock daily return (RETURN) is calculated by taking the average daily return for the 

concerned stock over the past three years. The historical adjusted stock data is downloaded 

from Nasdaq OMX Nordic, where daily stock data can be retrieved, and where splits, 

dividends and other distributions are controlled for. As discussed in the literature review, Ke 

(2015) includes return as a variable to measure a firm’s reputation. Malkiel (1995) also 

suggests that achieved results should be measured through stock return as return is partly 

believed to reflect how investors perceive the management skills of a company. Identifying a 

skillful management can therefore be done by observing historically returns. Subsequently, a 

skillful management is believed to add value according to Adams and Venmore-Rowland 

(1990). On the back of this reasoning, return is expected to be negatively correlated with 

discount. 

Stock volatility (RISK) is measured by taking the average standard deviation of daily stock 

return in the preceding year. Volatility serves as a proxy for risk in the subject stock. Ke 

(2015) and Adams and Venmore-Rowland (1990) have found that risk is a driver of discount. 

Therefore, the risk coefficient is hypothesized to be positively correlated with DIS.  

Property type diversification (HTYPE) measures the heterogeneity of a company’s assets. 

Previous studies have found diverging results regarding the effect of diversification. A strong 

                                                 
1 This hypothesis is not included in the final regression model as the result of DEBT became insignificant and 
showed incorrect coefficient, not corresponding to the optimal capital structure theory.  
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positive relationship between property-type diversification and return on assets and equity 

was found by Anderson, Benefield and Hurst (2012). They argue that the benefit of return on 

equity from diversification is due to the availability of a larger investment opportunity set. 

Boer et al. (2005) and Ke (2015) on the other hand, report empirical results indicating that 

companies with a focused portfolio are rewarded by a premium. To control for investment 

diversification, the asset-based Herfindahl index is used. In the study, it is used to measure a 

firm’s property diversification. The Herfindahl index adds the sum of squares of proportions 

in property types based on the information on property type investments, provided in the 

annual reports (Ke, 2015). 

 
𝐻𝐻𝑇𝑇𝐻𝐻𝑃𝑃𝐸𝐸𝑖𝑖,𝑖𝑖 =  �𝐷𝐷𝑟𝑟,𝑖𝑖,𝑖𝑖

2

𝑟𝑟∈𝑅𝑅

 

Where 𝐻𝐻𝑇𝑇𝐻𝐻𝑃𝑃𝐸𝐸𝑖𝑖,𝑖𝑖  means the index is measured by the market value of property type for 

company i at time t. 𝐷𝐷𝑟𝑟,𝑖𝑖,𝑖𝑖 is the percentage of firm i’s market value in property sector r at time 

t. A framework has been created for classifying each company’s investment diversification. 

The framework included five categories: Housing, Office, Retail, Industrial and Others. This 

information was obtained from the annual reports. Always if available, the rental value was 

used by property type. Where not available, however, property type by area is used as a proxy 

for measuring property type by rental value. Estimating independent variables is connected 

with a higher risk of estimates being less precise and a risk for reduced t-values. Even though 

adding noise to the data and using fudge factors to arrive with estimates is not ideal, this 

strategy is applied and preferred over dropping observations.  

The Herfindahl index varies between one and zero depending on the degree of diversification. 

If the index is close to zero, this indicates a high degree of diversification. Contrary, if the 

index is close to one, this means that the firm’s assets are focused to one specific property 

type. This variable is expected to be negatively correlated with discount. 

Geographic diversification (INTER) is a dummy variable to indicate the geographic 

investment diversification of a company. This is the second of the variables used to control 

for property investment diversification. If this variable equals one, this means that the 

company holds assets abroad, whereas if equal to zero, the company merely holds assets in 

Sweden. Some studies, see for example Hoesli, Lekander and Witkiewicz, (2004) and 

Liljeblom, Löflund and Krokfors (1997) have revealed that there are substantial benefits from 
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international diversification for real estate. Though the evidence from Driessen and Laeven 

(2007) has showed that diversification benefits varies over time as country risk changes. 

Relying on previous studies, and a belief that company value enhances by the presence of 

geographical diversification, this variable is expected to be negatively correlated with 

discount.  

Liquidity of a stock (LIQSPREAD) is calculated according to the following formula:    

                        𝐿𝐿𝑁𝑁𝐿𝐿𝐷𝐷𝑃𝑃𝑅𝑅𝐸𝐸𝑁𝑁𝐷𝐷 = (𝑁𝑁𝐴𝐴𝑀𝑀 − 𝐷𝐷𝐿𝐿𝐷𝐷) / (( 𝑁𝑁𝐴𝐴𝑀𝑀 + 𝐷𝐷𝐿𝐿𝐷𝐷 )/2)  

The data is obtained through collecting daily stock data from Nasdaq OMX Nordic. Once the 

daily spread has been calculated, the average spread is subsequently calculated for each 

company and year. The spread in the stock has been chosen as a measure of liquidity as the 

larger spread, less likely is the chance of a transaction, subsequently affecting the liquidity. 

Thus, the narrower spread, the greater is the liquidity in a stock. With support from Adams 

and Venmore-Rowland (1990), that argue that a more liquid stock could potentially contribute 

to a premium, this variable is believed to be positively correlated with DIS.    

Board size (BSIZE) is the number of directors on board.  Ke (2015) found that a larger board 

is a proxy of relatively poor board and therefore has a negative impact on firm performance. 

However, another study on European firms concludes that the size of board is largely 

irrelevant with the financial performance (Rodríguez-Fernández, 2015). Thus, the 

expectations remain uncertain. 

Top three shareholders (TOPT) is calculated by taking the shares held by top three owners, 

divided by the number of total outstanding shares. This variable is used as a proxy for 

measuring the concentration of ownership. There are two opposing views emerging from the 

research. A sample from New Zealand’s stock market shows that less ownership 

concentration leads to agency problems, resulting in poor economic performance (Gaur, 

Bathula and Singh, 2015). However, Hamadi (2010) finds that larger shareholders have a 

negative impact on firm performance. In this way, the impact from the ownership 

concentration varies across countries. Since no previous studies on insider ownership’s 

relation to discounts in Sweden exists, the expectation remains uncertain.  
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Market average discount (MDIS) is the variable used to control for, and measure the impact 

that the overall investor and market sentiment is believed to have on the dependent variable 

DIS. Barkham and Ward (1999) were the first to assess the market sentiment variable for 

listed property companies in UK, heavily relying on the noise trader model theory. Rehkugler 

et al. (2012) also conclude that market sentiment have a huge impact in determining DIS. Ke 

(2015) applies the average market discount to capture the effect of market sentiment. This 

study also incorporates the average market discount to capture market sentiment. Two options 

were considered when obtaining the data for our market sentiment variable. First, the un-

weighted average market discount index was created by simply taking the average yearly 

discount for all concerned companies. Afterwards, an average discount data point was 

generated for each year, which was subsequently added to the data as an independent variable. 

By using this method, the coefficient of the independent variable MDIS should be 

hypothesized to be close to one as it would simply be an average function of all individual 

companies DIS. However, applying this method had clear limitations as it was not actually 

capturing the real average market discount; rather it was capturing the average discount for 

the companies included in the sample. Instead a newly founded company called SEDIS has 

contributed with data to this study. SEDIS have data on all Swedish listed property companies 

since the end of 2008. They have calculated an EPRA NAV market average index, that in the 

end proved more ideal to include than the initially option. This coefficient is expected to be 

positively correlated with discount to NAV.  

Lastly, the company dummy variables included in the fixed effect model are dummies 

controlling for any company-specific effect. If data is obtained from this company, it equals 1, 

otherwise it is 0. Since the company’s interacting factors is highly dependent on its individual 

character, the expectations remain uncertain. 
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4.3 DATA ANALYSIS 

Table 2 shows summary statistics of all variables in this study, including 112 observations. 

The dependent variable DIS varies from -102% to 66.66% over 2008 – 2015 and average 6%. 

The premium rate of 102 % was attributable to Sagax in 2015. A discount of -102 % implies 

that the stock price trades at a premium and more than twice of its underlying EPRA NAV. 

This is an outlier and goes significantly beyond the mean discount of 6%. However, by 

iterating and running the regression models with this data point excluded, the result does not 

change. Thus it is rational to include this data point in the final regression.  

Table 2 Statistics of collections used in the model 

Variable Obs Mean Std, Dev. Min Max VIF 
DIS 112 0.601 0.284 -1.020 0.666 3.16 
SIZE 112 10.256 0.301 9.485 10.866 1.94 
ADCOST 112 0.004 0.002 0.001 0.015 2.03 
DEBT 112 0.639 0.099 0.393 0.808 1.79 
RETURN 112 0.0004 0.001 -0.003 0.002 1.68 
RISK 112 0.002 0.007 0.009 0.041 2.22 
HTYPE 112 0.471 0.223 0.225 1.000 2.53 
INTER 112 0.268 0.445 0.000 1.000 2.27 
LIQSPREAD 112 0.011 0.011 0.001 0.068 3.24 
BSIZE 112 6.679 1.195 4.000 10.000 1.90 
TOPT 112 0.416 0.219 0.061 0.868 2.02 
MDIS 112 0.075 0.162 -0.160 0.334 1.98 

Among the sample, Balder was recognized as the largest property company and have an asset 

value totaling SEK 77 billion in 2015, while Heba in 2008, had the lowest asset value of SEK 

3 billion. Administrative cost varies from 0.012 to 0.15 and average 0.0398. Kungsleden has 

in general the highest administration costs. Between 2008 and 2012 their administration costs 

exceeded 1 % of total asset value. Other companies maintain administration costs around 

0.4%. Debt ratio fluctuates between different companies, where lowest figure is attributed to 

Heba that during the year of 2008 had a Debt ratio of 39.9%. Sagax recorded the highest debt 

ratio, 80.75%, also in 2008. The average daily return ranges from - 0.032 to 0.024. The risk 

variable varies from 0.0086 to 0.04. Fabege was experiencing the highest volatility in its stock 

in year 2008 at 0.04. The Herfindahl index, which captures the diversification of investment 

property type, varies from 0.02 to 1 with a mean value of 0.47, where Sagax scores 1 as they 
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only invest in industrial properties. In 2015, only three of the examined companies have 

international investments. Liquidity spread has a value ranging from 0.001 to 0.067, and 

average 0.011. Furthermore, board of directors varies from small size of 4 to large size of 10. 

The average board size is 6.67. Top three share ownership varies significantly between 6% 

and 86.9% and has an average of 41.6%. Balder recorded the maximum ownership ratio held 

by top three owners, maximized at 86.9% in 2008. After 2008, however, it decreased 

gradually down to 51% in 2015. Nevertheless, Fastpartners, maintains a high centralized 

ownership throughout the sample period, averaging around 80%. 

In order to test for any potential faults in the data examined, and to check for multicollinearity, 

a VIF test was run. The results can be found from Table 2. Multicollinearity itself, does not 

lead to biased results. However, by the presence of multicollinearity, variance and standard 

errors will increase, and simultaneously computed t-scores will decrease, subsequently putting 

a correct interpretation of significance levels at risk.  

Table 3 Correlation between variables 

The correlation between the variables is presented in Table 3. The correlation between 

company discount and market discount is the highest, 0.5976. As the sample covers 14 out of 

21 listed property companies, it is not surprising that these variables are fairly high correlated. 

In the evaluation of correlation, rule of thumb says that correlation numbers over 0.8 should 

be excluded from the regression analysis. Hence, there is no correlation problem in the sample 

data. Moreover, the result from the VIF test indicates that no problem with multicollinearity 

 DIS SIZE ADCOST DEBT RETURN RISK MDIS HTYPE INTER LIQS~D BSIZE TOPT 

DIS 1.000            
SIZE -0.138 1.000           
ADCOST 0.232 -0.085 1.000          
DEBT -0.078 0.075 0.187 1.000         
RETURN -0.483 0.095 -0.183 -0.089 1.000        
RISK 0.310 -0.252 0.259 0.210 -0.446 1.000       
MDIS 0.598 -0.292 0.202 0.106 -0.522 0.576 1.000      
HTYPE -0.268 -0.382 -0.294 -0.192 0.081 0.191 -0.028 1.000     
INTER -0.094 0.091 0.359 0.376 -0.154 0.246 0.029 0.180 1.000    
LIQS~D 0.027 -0.489 0.002 0.114 -0.388 0.542 0.319 0.411 0.234 1.000   
BSIZE 0.117 0.013 0.016 -0.356 -0.008 -0.064 0.086 0.018 0.113 -0.299 1.000  
TOPT -0.011 -0.137 -0.333 -0.020 -0.060 0.023 0.038 -0.060 -0.319 0.365 -0.441 1.000 
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exits as all VIF values are less than five. Should VIF values have been larger than five, 

however, it would have indicated a problem with multicollinearity. 

 

Figure 2 Discount Comparison between company and market 

Figure 2 presents the overview of how market and company discount changed over the 

sample period 2008 to 2015. The property company discount is defined as the average 

discount of the 14 companies covered in this study and the property market discount is 

obtained from SEDIS. Overall, the changes in company discount are almost matching the 

fluctuation in the market discount index. In general, the property stocks have been traded at 

discount during year 2008 to 2013. At year 2010, however, the market turned into a premium 

sentiment for a short while, to shortly thereafter return to a discount sentiment. Starting to 

steadily increase in 2011, the market sentiment began to shift from discount to premium. 

From 2013 and onwards, the general company in Sweden has been traded at a premium.   
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5. RESULTS 

In table 4 the results from the three regression models are presented. The table shows the 

coefficients and the P-values for each independent variable. A comparison and analysis of the 

results will be presented in following sections.  

Table 4 OLS regression test results 

 Model 1 Model 2 Model 3 
Discount Coefficient P value Coefficient P value Coefficient P value 
Constant 2.975 0.012** 2.345 0.032* 8.188 0.000*** 
SIZE -0.242 0.014** -0.158 0.083* -0.773 0.000*** 
ADCOST 0.430 0.972 -0.553 0.961 -41.694 0.087* 
DEBT -0.514 0.075* -0.628 0.019** -0.618 0.355 
RETURN -137.634 0.000*** -91.628 0.002*** -65.592 0.040** 
RISK 11.801 0.003*** 4.250 0.283 9.162 0.011** 
HTYPE -0.391 0.009*** -0.334 0.014** 0.309 0.627 
INTER -0.018 0.798 0.019 0.771 0.247 0.121 
LIQSPREAD -6.932 0.047*** -6.429 0.044** -13.012 0.000*** 
BSIZE -0.001 0.957 -0.018 0.416 0.009 0.784 
TOPT -0.154 0.912 -0.032 0.803 0.237 0.414 
MDIS   0.774 0.000*** 0.631 0.000*** 
Balder     0.241 0.098* 
Castellum     0.211 0.355 
Corem     0.083 0.718 
Diös     0.123 0.502 
Fabege     0.024 0.912 
Fastpartner     -0.478 0.002*** 
Heba     -0.508 0.094* 
Hufvudstaden     -0.180 0.237 
Klövern     -0.130 0.366 
Kungsleden     0.235 0.193 
Sagax     -0.780 0.102 
Wallenstam     0.321 0.059* 
Wihlborgs     0.020 0.930 
R - squared 0.427 0.526 0.724 
F 7.53 10.08 9.51 

*** Significance at 1% level. 
** Significance at 5% level. 
* Significance at 10% level. 
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5.1 MODEL 1 

A cross-sectional regression analysis was applied and only firm-specific variables were 

included. In total, 10 firm-specific variables were controlled for, and together, these variables 

can explain about 42% of the variations in the cross-sectional data. Five of the included 

variables are significant at a 5%-level. DEBT is significant at a 10%-level. For most cases, the 

signs of the coefficients are in line with the initial hypothesis.  

SIZE is significant at a 5%-level. It is negatively correlated with discount to NAV, indicating 

that larger companies, benefiting from economies of scale, are rewarded by the market. 

Overall the sign of this variable is in line with the initially assumption as well as Venmore-

Rowland (1990) and Capozza and Lee (1995), but contradicts the result of Bond and Shilling 

(2004).  

ADCOST shows a positive coefficient sign and thus matching the hypothesis, and indicating 

that the larger the administration costs are in relation to total assets, the larger will the 

discount be. This variable is, however, not significant different from zero.   

The variable DEBT, measured as a debt to asset ratio, has a negative impact on the discount 

to NAV. This implies that a higher leverage ratio lower the discounts. More specifically, if 

leverage ratio increases by 10% the discount is expected to decrease by 5.1%. Ke (2015) 

found contrary results, where the coefficient of DEBT is positively correlated with discount. 

Ke did, however, not provide the rationale for the coefficient sign. Bond and Shilling (2004) 

also conclude that high financial leverage significantly contributes to increasing the discounts 

to NAV. According to Barkham and Ward (1999) the debt ratio has no impact on the discount 

since the variable is not significantly different from zero. Additionally, Adams and Venmore-

Rowland (1990) do not believe that leverage by itself is something that creates and drives DIS; 

rather leverage is believed, together with other factors that increase the overall risk, to amplify 

DIS. Despite that, the coefficient sign of DEBT in this study contradicts previous studies. 

Looking at the overall leverage ratio for Swedish property companies, the average debt to 

asset ratio is 64%, which is fairly high compared to the companies in UK with a mean value 

of 39% (Ke, 2015). Following the financial crisis, Swedish central bank has consequently 

kept lowering interest rates. This monetary policy strategy creates incentives for companies to 

borrow more money since the cost of debt is very low. As larger companies, typically 
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property companies, have high creditworthiness, the risk from leverage can be seen as 

relatively low in this case. Instead it is a common strategy to be leveraged at a high level in 

Sweden. Hence, it should not be surprising to see the results that a higher debt ratio would 

decrease the discount. 

RETURN, serving as a proxy to measure a firm’s reputation, is significant at 1%-level.  The 

coefficient is negatively correlated with discount, indicating that higher historical returns are 

rewarded by premium to NAV. This is not a unique feature for Swedish companies and 

corresponds to earlier stated hypothesis, and results, from previous studies. Adams and 

Venmore-Rowland (1990) argue that reputation and a skillful management are factors that 

could function as a driver of premiums. Ke (2015) and Malikiel (1995) also find RETURN 

negatively correlated with discount. This result also supports the view that management is 

crucial in determining the value of a firm. The result supports the belief that management has 

a major impact in determining the market cap of a company.   

RISK, measured as the standard deviation of daily stock returns in the preceding year, is 

significant on a 1%-level. RISK is positively correlated with discount, indicating that the 

higher is the return standard deviation of a stock, the higher is its discount. This result is in 

line with the hypothesized belief and consistent with Ke (2015) and Adams and Venmore-

Rowland (1990). Thus, the result here is the same for Swedish listed property companies as 

for UK-listed companies.  

HTYPE is the variable that controls for property type diversification. A higher score in 

HTYPE means a higher concentration of the subject company’s holdings. HTYPE is 

significant at a 1%-level and is negatively correlated with discount. This indicates that a 

higher property type concentration is rewarded by a premium. Here, literature diverges. 

Adams and Venmore-Rowland (1990) and Bond and Shilling (2004), argue that a higher 

diversification should lead to companies trading at a premium. This, however, contradicts the 

findings by Ke (2015) and Boer et al. (2005). They show that a higher concentration should 

be linked to a premium. Thus, the results in this study are consistent with some of the 

previous studies conducted internationally. 

The other diversification variable included in this study was the dummy variable INTER. If 1, 

it indicates the company invests internationally. Geographical diversification is negatively 
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correlated with discount, which means the companies benefit from diversification of 

international investment. However, this variable is not statistically significant and the 

coefficient is very close to zero. Additionally, the number of companies that actually invested 

internationally in this study was very few at number.  More importantly, the majority of the 

companies investing internationally were not investing outside Scandinavia. Thus, one can 

conclude that the international investment has a very low impact on the discount to NAV in 

Swedish property companies. 

The result of LIQSPREAD shows a negative correlation with discount at a 1% level of 

significance. This sign is not in line with previous studies that all show that LIQSPREAD is 

positively correlated with discount. Previous studies argue that high liquidity stocks, and 

hence companies with narrower spreads, eases trading of larger lumps (Adams and Venmore-

Rowland, 1990). Holding assets (stocks) with low liquidity makes it harder to liquidate those 

assets, and hence they should be traded at a discount. There are some potential explanations 

of why the result from this study differs from previous studies. The first explanation is that 

rational factors could explain why a high liquidity in a stock creates discount. Consider if 

LIQSPREAD itself, could be a function of discount. Then, as discounts goes up, investors’ 

pursues opportunities, and therefore demand goes up, subsequently boosting the liquidity in 

the concerned stock. However, looking at the correlation between DIS and LIQSPREAD does 

not support this theory, as these variables are very low correlated. Instead, LIQSPREAD is 

fairly high correlated with other variables, such as SIZE, RETURN, RISK, MDIS and 

HTYPE. LIQSPREAD was also the variable that scored highest in the VIF-test, which leads 

to the second potential explanation of this phenomenon; LIQSPREAD is the variable that is 

the most inflated of the independent variables. This, however, does still not explain why the 

coefficient is significant and the coefficient sign contradicts the hypothesis. A third 

explanation may be omitted variable bias. The included independent variables may not be 

sufficient to explain the full variations in the cross-sectional data. For example, corporate 

taxation, dividend yield and redevelopments are not considered into the models, as a 

consequence of limited data available. Hence, omitting such variables may reduce t-values 

and cause other variables to show incorrect signs, and in particularly impacting the result of 

LIQSPREAD. 

The corporate governance variables BSIZE and TOPT, derived from the study of Ke (2015), 

are not statistically significant different from zero. The coefficients are negatively correlated 
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but very close to zero. It can be concluded that the impact of corporate governance is not as 

important in Swedish property companies. It is, however, important to highlight that two more 

corporate governance variables were examined in Ke’s study. Hence, one explanation for 

corporate governance variables not being significant could be due to omitted variable bias.  

5.2 MODEL 2 

Following up the first model, a new independent variable called MDIS is added to the second 

model. MDIS is capturing the overall market discount rate. The purpose of the inclusion of 

this variable is to spot and control for any effects that market sentiment may have on the 

discounts and premiums. This variable is hypothesized to have a significant impact on the 

NAV spread as previous studies, relying on the noise trader model theory, conclude that 

market sentiment is crucial in determining discounts and premiums, see for example Barkham 

and Ward (1999), Rutgher et al. (2012) and Ke (2015). By including MDIS in the model, a 

higher explanation power of 52% is recorded compared to 42% when MDIS is excluded.  

As shown in Table 4, most of the signs and significance levels for the coefficients remains the 

same in Model 2 compared to Model 1. ADCOST, INTER, BSIZE and TOPT are still not 

statistically significant different from zero. Moreover, RISK turns out to be insignificant. The 

close relation between market discount and the stock risk could explain this.  

MDIS is significant at a 1%-level where its coefficient is 0.77. This indicates that for every 10% 

increase in MDIS, DIS is expected to increase 7.7%. As explanation power increases, the 

result of MDIS, used as a proxy to measure market sentiment, is in line with previous studies 

and the hypothesis. Previous studies conclude that changes in discount (premium) to NAV are 

attributable to not only firm-specific factors; rather changes in discounts and premiums are a 

function of firm-specific factors and market sentiment. Where, the latter factor is believed to 

impact discounts and premiums to a larger extent than the firm-specific factors. As MDIS is 

significant at a 1%-level it suggests that the discounts and premiums in Swedish listed 

property companies are impacted and influenced by a sector-wide market sentiment.   
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5.3 MODEL 3 

STATA omits all dummy variables due to multicollinearity when running a fixed effect 

model. An alternative way to estimate a fixed effect model in STATA is to run an OLS 

regression with dummy variables. Thus, the results in Table 4 come from the OLS regression. 

This model assumes that the unique unobservable company specific variables are time-

invariant, and thus, it helps to control for any unique features attributable to a specific 

company. Compared with Model 2, the coefficients and the P-values remain fairly the same in 

Model 3. However, the coefficient sign of HTYPE, BSIZE and TOPT changes, where 

HTYPE becomes insignificant and BSIZE and TOPT, as in Model 2, remains insignificant. 

The change in the coefficient signs may be a consequence deriving from existing collinearity 

between the individual companies and the independent variables. Similar to Model 2, the 

coefficient signs of ADCOST and LIQSPREAD in Model 3 contradict the hypothesis. 

ADCOST is still not significant at a 5%-level. Furthermore, SIZE becomes significant at a 1% 

level and DEBT is no longer significant, supporting the optimal capital structure theory about 

a non-linear relationship in DEBT discussed in Section 4.2. When running the fixed effect 

model, RISK becomes significant at a 5%-level, just as in Model 1, but different from Model 

2. 

The coefficients of the company dummy variables signify the concerned company’s intercept 

relative to Atrium Ljungberg’s intercept. At a 5% significance level, only one company is 

significant, Fastpartner. Therefore it can be concluded that relative Atrium Ljungberg, 

Fastpartner has on average lower discounts. Fastpartner being an exemption, the other 

companies do not show any within-variations. Therefore no other companies show indications 

of having unique company effects that impacts discounts and premiums in the data set. The 

implication of this is thus that there is no difference with respect to discounts and premiums 

between the other companies, other than the firm-specific factors.  

Overall, running the fixed effect model with company dummies gives the highest achieved R-

square among all regressions, 72.4%. 
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6. CONCLUSIONS 

This study has empirically assessed the factors that impacts and influences discount and 

premiums to NAV in Swedish listed property companies. Two OLS regressions and one fixed 

effect model were applied on a cross-sectional data set from 14 Swedish listed property 

companies between the years 2008 – 2015.  

Similar to past studies conducted internationally, our results show a clear correlation between 

some firm-specific variables and discounts (premiums) to NAV. More importantly, the 

overall market sentiment in tandem with firm-specific factors is believed to significantly 

impact discounts and premiums. The effect on discount of size of a company, its portfolio 

focus, debt ratio and reputation were found to be significantly negatively correlated with 

discount. Stock liquidity was also found to have a negative correlation with discount, though, 

its coefficient sign did not correspond to the initial hypothesis. The latter is likely to be a 

consequence deriving from a model misspecification and not to be considered as a new 

finding. Overall investor sentiment and stock volatility are positively correlated with discount, 

supporting our hypothesis. When including investor sentiment along with controlling for 

company-specific effects, Model 3 manages to explain 72.4% of the variations in the cross-

sectional data. As all company dummy variables turned out to be insignificant in the fixed 

effect model, except Fastpartner, it can be concluded that cross-sectional variations in 

discount and premium to NAV are explained by across variations in company-specific 

variables and variations in the overall investor sentiment. Other firm-specific variables tested 

such as administration costs, cross-border investments, size of the board and insider 

ownership were found to be insignificant   

Apart from being the first study to empirically assess discounts and premiums in Swedish 

listed property companies, this study has also contributed further by applying a fixed effect 

regression model. 

The completion of this paper is important to empirically understand and gain insight into the 

factors driving discounts and premiums in Swedish listed property companies. Having in-

depth knowledge about these drivers will contribute to a better understanding of how listed 

property companies in Swedish are priced in relation to their NAV.  
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For future research, it is recommended to expand the dataset to include more firm-specific 

independent variables, such as developments, redevelopments and dividend yield. A stock’s 

valuation can be heavily influenced by future growth expectations. Thus developments and 

redevelopments can be seen as present value of growth opportunity (PVGO) that can allow 

analysts to calculate how much growth opportunities contribute to a company’s current share 

price. Similarly it would be interesting to compare these findings with how professional 

appraisers assess growth opportunities when valuing property in the direct market. Are 

growth opportunities reflected in the NAV? Last, it would be interesting to conduct the same 

study pre-financial crisis to understand how discounts affected Swedish listed property 

companies.  
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