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Abstract 

The efficient portfolios for the period 1993 – 2010 based on IPD data have a major portfolio 

weight in residential properties in the three largest regions Stockholm, Gothenburg and 

Malmo. The portfolio with the highest risk adjusted return (measured as the highest Sharpe-

ratio) combines a large portfolio weight in residential properties with a small weight in 

industrial properties.  

During the time period of 2005 – 2010 a majority of the listed real estate companies held a 

real estate portfolio far below the efficient frontier based on the corresponding IPD data. 

These companies can increase their total return without taking on any more risk by using the 

concept of diversification. When including all available diversification categories two out of 

seven companies can be said to have an efficient real estate portfolio. When we excluded the 

outperforming residential asset class, however, none of the companies’ portfolios were in fact 

efficient.  

The real estate market is inefficient and thus results in the IPD data being less useful as it is 

based on transactions occurring in this inefficient market. Investors can, in this market, easily 

find properties with another risk and return profile than what IPD indicates is the market risk 

and return for a particular property type in a certain region. The inefficiency of the market, 

together with the IPD data being less useful, thus makes it difficult for the companies to focus 

on diversification in their investment strategy. Moreover, there are several reasons that 

explain the discrepancy between the actually held listed real estate portfolios and the optimal 

portfolio based on IPD data. Since each property is heterogeneous and possesses unique risks, 

investors are not able to accurately quantify the risk of each investment and thus rely more on 

their gut feeling. This also results in investors focusing on single investment opportunities 

rather than looking at all investments from a portfolio perspective.  
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1. Introduction 

1.1 Background 

Ever since Markowitz introduced the theory of diversification in 1952 it has become an 

essential concept in investment strategy as it serves to minimize risk. Diversification means to 

minimize the risk by not putting all the eggs in the same basket and in finance these baskets 

can be seen as different assets, such as stocks, bonds or real estate (Markowitz, 1952). 

However, an investor can also reduce the portfolio risk by diversifying within the asset class. 

Seiler, Webb and Myer (1999) states that the different ways of diversifying within real estate 

exist due to the fact that real estate is heterogeneous, i.e. that it varies by size, property type, 

geographic and economic region, and proximity to a metropolitan area.  

Furthermore, Maier (2009) and Gatzlaff (1995) argue there are other strategies and factors 

besides diversification that impact their investment decision and how they can add value to 

their investments. Many of these factors arise from the fact that the real estate market is an 

inefficient market, i.e. a market characterized by illiquidity, few buyers and sellers, difficulty 

of obtaining information, and incorrectly priced properties as investors can beat the market 

and that they have properties vary in value to these investors due to their individual 

preferences and needs (Maier, 2009) (Gatzlaff, 1995).  

In this paper we will study how large the effect of geographical and property type specific 

diversification is in terms of risk-adjusted return for Swedish listed real estate companies. We 

will also explore whether the companies investment strategies in terms of diversification in 

the above two means compare to optimal portfolio theory.  

1.2 Purpose 

The objective of this study is to investigate how well the optimal property portfolio according to 

IPD data corresponds to the portfolios held of listed real estate companies. The purpose of this is 

to give us information regarding the extent and importance of regional- and property type specific 

diversification relative to other factors affecting the companies’ investment strategy. 

 1.2.1 Research questions 

- What is the efficient portfolio for the period 1993-2010 based on IPD numbers? 

- How do the companies investment strategy compare to optimal portfolio theory 

according to IPD numbers?  
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- What is the reason for why a company would not invest in the efficient portfolio?  

1.2.2 Target group  

This study should be of interest to most of the actors on the real estate market such as real 

estate analysts and consultants. The study should also benefit students in higher real estate 

financial education.  

1.3 Thesis structure 

The thesis is structured in seven chapters. The third chapter, following the literature review, 

describes the methodology of this paper. The fourth and fifth chapter guides the reader 

through the quantitative and qualitative results, respectively. The sixth chapter focuses on the 

analysis drawn from the quantitative and qualitative results. The final and seventh chapter 

consists of a conclusion and suggestions for further research on the topic.    
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2. Theoretical background 

This chapter provides a thorough review of the concepts and theories utilized in this paper. 

Most of the emphasis is put on real estate diversification strategies and important issues 

regarding real estate investments. However, the chapter begins by describing the basic 

concepts of risk, return and diversification that are the essential inputs of Modern portfolio 

theory.   

2.1 Risk and return 

Geltner & Miller (2007) describes how the total return of any investment is composed of two 

parts, an income return component (  ) and an appreciation (growth) return component (  ) 

(see equation 1).  

         
           

    
 

   

    
 

       

    
   [eq. 1] 

The income return is the net amount of cash flow (CF) paid out to the investor during the 

period and is calculated by dividing the cash flow paid out to the investor during period t by 

the market value of the asset at the beginning of period t (    ). The appreciation return is the 

capital value of the asset during the period and is calculated by dividing the change in the 

market value of the asset during period t by the market value at the beginning of period t 

(Geltner, 2007) 

Investors have different preferences regarding which part of total return they consider most 

important. While some investors desire a constant stream of cash flow from their investment, 

others care more about the value growth of their investment. These differences in return 

preferences impact the investment strategy, the portfolio composition and which individual 

properties the investors choose to invest in.  

Figure 1 - Return components 
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When an investor makes an investment decision he has to quantify and compare the likely 

return that the investment will earn with the risk involved. Geltner defines risk as: “The 

possibility that future investment performance may vary over time in a manner that is not 

entirely predictable at the time when the investment is made”.  

Investors have different preferences for how much risk they want to take on and on the 

tradeoff between risk and return. Some investors are risk averse and have a stronger 

preference for low-risk investments. These investors need a greater risk premium, a greater 

return in relation to risk, in order to be willing to invest in a riskier asset.  

The standard deviation, which is the squared root of the variance, is the most widely used 

statistical measure of the total risk of an investment. In a probability distribution, where the 

horizontal axis represents all possible returns and the vertical axis represents the probability 

that each return will occur, the standard deviation measures the dispersion around the 

expected return (see figure 2)  

 

 

 

 

 

 

 

 

The higher the curve, the more likely it is that the future return of an asset will equal the 

expected return. Curve A represents a ‘risk-free’ (less risky) asset where the future return of 

10 percent is known in advance and never deviates from the mean. The standard deviation is 

therefore 0. The larger the deviation from the mean the larger is the standard deviation. Curve 

C therefore represents the riskiest asset (Berk, 2011) (Geltner, 2007).  

2.2 Diversification 

The total risk of any investment comprises of two parts: market risk (systematic risk) and 

specific risk. Market risk is affected by factors that cause changes to the economy and the 

Figure 2 - Probability distributions: three assets (Geltner 2007, Exhibit 9-1 page 183) 
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market such as inflation, interest rate changes, unemployment, economic growth, corporate 

tax rates, and the budget- and trade deficits. Specific risk, on the other hand, is affected by 

factors unique to each real estate investment such as location, tenants, quality of the building 

and so on. While market risk cannot be diversified away, specific risk can be. Thus, by 

combining assets with returns that are not perfectly correlated, an investor can decrease the 

portfolios exposure to specific risk and thus generate an improved risk/return relationship (see 

figure 3) (Hishamuddin, 2006). 

Figure 3 - Portfolio risk components 

 

Diversification is thus defined as a way to generate similar returns but at a reduced exposure 

to risk (Hishamuddin, 2006). Seiler, Webb and Myer define diversification as the complete 

removal of specific risk by decreasing the fluctuations of a portfolio’s return in excess of what 

the market will reward in terms of risk premium (Seiler M.J., 1999). 

2.3 Modern Portfolio Theory 

Modern Portfolio Theory (MPT) is an investment model that describes how a rational investor 

can use diversification to obtain the optimal portfolio. The theory assumes that the efficient 

market hypothesis holds, i.e. that the market is made up of rational investors competing for 

capital gain. Thaler (1999) defines rational investors as investors that (1) make decisions 

according to the axioms of expected utility theory and (2) that make unbiased forecasts about 

the future (Thaler, 1999). 

The Modern Portfolio Theory of diversification was introduced by Harry Markowitz in 1952 

and suggests that investors base their asset allocation decisions on the risk-return 
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characteristics and co-movement of the asset returns. By combining different types of assets, 

such as stocks, bonds and real estate into a portfolio, one can create diversification benefits 

and achieve a lower risk as not all the eggs are put in the same basket (Markovitz, 1952). 

There exist innumerous portfolios, each consisting of a different mixture of assets 

contributing to portfolios with different risk and return combinations. Among all possible 

portfolios, the best ones are called efficient portfolios. Markowitz (1952) defines these 

efficient portfolios as portfolios that incorporate the highest expected return for a given level 

of risk. Further, he states that investors choose among these efficient portfolios and select the 

one that embodies their individual risk and return preferences (Markovitz, 1952) (Markowitz, 

1959).  

The efficient frontier comprises of these various efficient portfolios and is derived by 

maximizing the return for all levels of risk, measured as standard deviation, or by minimizing 

the risk for all possible returns (see figure 4).  

 

 

 

 

 

 

 

 

The lower left-hand corner of the efficient frontier graph represents low risk and return 

portfolios whereas as one moves along the curve towards the upper right-hand corner one 

moves toward higher risk and return portfolios. Returns in the area above the efficient frontier 

are impossible to achieve under current conditions while the area below the curve consists of 

the inefficient frontier comprising of inefficient portfolios, i.e. portfolios where it is possible 

to obtain higher expected return without increasing the risk level of the portfolio. The optimal 

portfolio on the efficient frontier is the one that has the highest Sharpe ratio, i.e. the ratio of 

expected return to standard deviation (Markowitz, 1959). 

Figure 4 - The efficient frontier 
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2.4 Diversification within the real estate asset class  

It is widely known that real estate should be included in a mixed-asset portfolio as it has a low 

correlation with other asset classes, the potential of providing a hedge against both expected 

and unexpected inflation, and that it has relatively predictable returns (Seiler M.J., 1999). One 

of the reasons for this, according to Geltner & Miller, is that the risk that investors care most 

about is not the standard deviation of an asset’s returns over time but the correlation of one 

asset’s returns with the returns of other assets. Real estate is thus a good investment to include 

in the portfolio especially due to its low correlation with the other assets, such as stocks and 

bonds (Geltner, 2007).  

Seiler, Webb and Myer (1999) also discuss the concept of intra-asset diversification and how 

an investor can decrease specific risk further by diversifying within the asset class as well. 

This concept refers to different ways of diversifying within real estate, arising from the fact 

that real estate varies by size (square footage and value), property type, geographic/economic 

region, and proximity to a metropolitan area (edge city versus business district). Most 

investors own or manage several property classes because they recognize the benefits from 

intra-asset diversification. Over time, this recognition has increased and this insight makes it 

clear that the sector is more complicated than equities (Seiler M.J., 1999).  

Viezer (2000) has compared thirteen within real estate portfolio diversification strategies. 

Economic diversification, based on employment categories, was found to be superior to 

geographic diversification. The author also points out property type as the most critical 

characteristic in real estate diversification as it explained nearly one-third of the differences in 

real estate returns (Viezer, 2000). The most common property types are office, retail, 

industrial and residential properties. 

Even though the risk in real estate investments can be reduced by combining several 

properties in a portfolio, it should be clear that not all risk can be diversified away. Kaiser & 

Clayton (2008) has categorized real estate risks into diversifiable risks, partly diversifiable 

risks and non-diversifiable risks. The diversifiable risks that can be eliminated are the risks 

depending on property type, geographic/economic region as well as enterprise risks and style 

risk. Style risk refers to the risk that arises when investors choses to diversify between 

different types of funds, such as core- or opportunistic/value added- funds. Enterprise risk 

also has to do with investing in different types of funds, but in this case, categorized after 

number of companies or enterprises, where investing in one real estate equity fund is more 
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risky than investing in several (Kaiser R.W., 2008). This study focuses explicitly on direct 

property investments and will therefore not cover style- and enterprise risks.  Partly 

diversifiable risks include real estate cycle, business cycle, inflation risk and interest rate risk 

while the non-diversifiable risks consist of investor/enterprise risk and capital market cycles.  

Eichholtz & Hoesli (1995) argue that there is a two-step approach to portfolio allocation that 

firstly involves the decision of how much to invest in each asset class; and secondly, the 

decision of which the optimal strategy within the asset class is which, in part, involves 

effective risk management through diversification within the asset class. He also claims that 

the most common diversification categories for real estate portfolios are property type and 

geographical region. The reason for this is that returns on the different property types are 

determined by different economic factors that also differ across regions in each property type. 

The returns on offices, for example, are determined by office employment while the returns 

on retail and industrial properties are determined by retail sales and manufacturing output, 

respectively (Eichholtz, 1995). 

Leimdorfer (1997) has created a method, the Concentration and Specialization Matrices, used 

to measure geographical concentration and specialization among property types for listed real 

estate companies. Property companies with a high degree of geographical concentration are 

located on the right-hand side of the matrix and property companies with a high degree of 

specialization among property types are located in the upper part of the matrix.  Each 

company is represented by a circle, with a size proportional to the value of the company’s 

property portfolio (see figure 5).  

 Figure 5 - Concentration and specialization matrix, 2011 
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The matrices are constructed from calculated index numbers based on information from 

Leimdorfer & Partner’s database of listed property companies. The concentration and 

specialization index numbers are in between 0 and 1, where a high number indicates a high 

degree of geographical concentration respectively a high degree of specialization among 

property types. The degree of geographical concentration is classified according to the 

proximity and city similarity of the properties in the portfolio while the degree of 

specialization among property types is classified according to similarity concerning market 

and management fundamentals (Leimdörfer & Partners, 1997).  

2.5   Important issues related to real estate investments  

Now that we have gone through the classical topics regarding diversification and investment 

strategies we will move on to discuss several ideas for why optimal portfolio theory may not 

be applicable to the real property market and the portfolios actually held by real estate 

owners.  

Other than using diversification to maximize the return in relation to risk, there are several 

other ways that listed real estate companies can add value to their real estate investments. We 

have described some of these means into four sections. Section 2.5.1 describes how to 

increase profits by exploiting market inefficiencies, section 2.5.2 shows how return can be 

enhanced by changing the capital structure, section 2.5.3 identifies how one can increase 

value through specialization and concentration, and section 2.5.4 guides us through some 

additional important factors regarding real estate investments such as return preferences and 

market knowledge.   

2.5.1 Market efficiency   

The efficient market hypothesis states that it is impossible to consistently outperform the 

market, i.e. buy an asset at a bargain price, as market prices already incorporate and reflect all 

available information. The reason for this is that investors use small pieces of information that 

they come across, rapidly making it available to other investors, thereby eliminating any 

possible profit opportunity (Maier, 2009).  

In an efficient market, prices fully reflect all available information and the market adjusts 

rapidly to the arrival of any new piece of information. Investors’ price expectations are 

therefore created by rational expectations and price changes are entirely random and 
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unpredictable. In order for a market to be completely efficient there cannot be any costs 

associated with obtaining information or carrying through transactions (Gatzlaff, 1995).  

The commercial real estate market is a well-functioning market but it is much less 

informationally efficient than the financial market, particularly the stock market and the 

foreign exchange market (Geltner, 2007). Informational inefficiency means that prices adjust 

very slowly to the arrival of new information than they would in an otherwise efficient 

market. On top of this, the unique characteristics of the real estate market make it challenging 

to model expected equilibrium prices (Maier, 2009).  

Some of the characteristics that makes the real estate market an inefficient market is 

inadequate and costly information, transaction costs, indivisible assets, limited liquidity, 

barriers to entry, time lags in production, price volatility and dispersion, and market cycles 

(Maier, 2009) (Gatzlaff, 1995).  

When heterogeneous properties trade infrequently in illiquid and highly segmented real estate 

markets, investors cannot obtain accurate and recent information on selling prices. This 

results in highly volatile prices, cycles as investors, with erroneous price expectations, start to 

speculate in future real estate prices (Maier, 2009). (Clayton, 2008)  

2.5.2 Capital structure 

Real estate has a unique quality compared to other assets as it often serves as collateral for 

debt. The effect of leverage in real estate has therefore become a very important concept.  

Leverage ratio (LR) is a way to measure the amount of debt in relation to the asset value in an 

investment. The higher the leverage ratio the larger is the fraction of debt used to finance a 

company’s assets.  

   
 

 
 

   

 
 [eq. 2] 

V is the asset value (i.e. the value of the property), L is the loan value, and E is the equity. 

The return on levered equity (ROE) is calculated as: 

              )        [eq. 3] 

   is the cost for the mortgage and       the total return for the underlying property. From 

equation 3 it can be seen that whenever the return component for the underlying property is 

higher than the cost for the mortgage loan, i.e. positive leverage, the    will be higher the 
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higher the leverage ratio. Since the condition for negative leverage is the opposite, a higher 

leverage leads to a greater risk (Geltner, 2007). 

Several research articles related to the optimal amount of debt in real estate investments has 

been published. The topic often goes under the name capital structure, which refers to the 

combination of debt and equity in a corporation’s balance sheet.   

Cannaday & Yang (1996) has identified relationships between the characteristics of investors 

and the optimal leverage strategy. Firstly, the leverage ratio increases as the marginal tax rate 

of the investor increases. Secondly, the leverage ratio increases as the required rate on equity 

for the investor increases (Cannaday, 1996). 

Ertugrul & Giambona (2009) has studied the capital structure using a sample of 91 REITs 

with different capital structures as well as different diversification and investment strategies. 

One conclusion of their study is that firms embedded with a safe risk structure (i.e. stable cash 

flows) has a lower leverage, whereas firms with riskier cash flows often choose a higher 

leverage ratio with the motive to transfer some of the risk to the debt holders (Ertugrul, 2011). 

This result is inconsistent with the result of Morri & Cristanziani (2009), who found evidence 

that managers of riskier REITs choose a safer capital structure, i.e. a lower leverage ratio to 

reduce the overall uncertainty of the company (Morri, 2009).  

It has also been shown that companies regularly entering new property segments display a 

higher leverage ratio. The reason for this is that companies entering a new segment face 

higher capital constraints, thereby forcing them to borrow more money and increase their 

leverage ratio (Ertugrul, 2011)  

Morri & Cristanziani (2009) are also suggesting that debt is cheaper for larger companies. 

These companies can therefore afford some investments that others cannot as they can pay 

more for these assets without risking to lower their ROE. According to the authors, this could 

also explain why larger companies tend to have a more diversified portfolio which in turn 

lowers the volatility of their earnings as they continuously get stable cash flows from 

numerous diversified sources. This creates a positively reinforcing circle as their stable cash 

flows and earnings make it even easier to borrow money for future investments and growth 

(Morri, 2009). 
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2.5.3 Specialization and concentration 

In an analysis conducted by the real estate consultancy company Leimdorfer (1997), Swedish 

listed real estate companies with a specialized portfolio, both in terms of property type and 

geographical diversification, is valued higher than less specialized companies. The study 

shows that investors value the most specialized companies 27 percent higher than the 

companies with the least specialized portfolios. Leimdorfer is presenting several reasons for 

this. Firstly, only focusing on a few regions strengthens market positions and market 

knowledge for the regions. Secondly, an increased concentration and specialization gives 

larger possibilities to achieve lower costs in property- and facility management activities. 

Lastly, shareholders get benefits from the fact that a more specialized company is easier for 

investors to value and understand and offer them a more effective way to diversify the risk 

(Leimdorfer & Partners, 1997).  

In a recent study, however, the degree of specialization and concentration for the period 2005 

to 2008 has a very small impact on the companies’ value. In fact, during this period all 

Swedish listed real estate companies were more or less valued the same, except for companies 

with a high geographical concentration and a low specialization in property type who were 

valued lower. According to the authors, the result could nevertheless differ from previous 

studies due to the new International Financial Reporting Standards (IFRS) that were 

introduced in 2005 (Hellström, 2010).  

2.5.4 Other factors  

Return preferences  

As Geltner & Miller (2007) stated in their paper, there are two different investment objectives 

regarding real estate return, the appreciation (growth) objective and the income (cash flow) 

objective. Which return objective an investor favors has a large impact on his investment 

strategy, on what asset composition his portfolio will have, and in his decision of whether to 

invest in one individual asset or another. Which return objective an investor favors is largely 

dependent on the holding period of the assets in an investor’s portfolio.  

In the appreciation (growth) objective the investor’s return will be received upon sale of the 

investment and will equal the difference between the selling price and the purchase price of 

the investment. In the appreciation (growth) objective, the investor therefore needs to have a 

fairly long time horizon with no immediate need to withdraw cash from the investment. Any 
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cash generated by the investment in the meantime would thus be reinvested in the investment 

so as to maximize the growth of accumulated capital over its holding period.  

In the income (cash flow) objective the investor’s return will be in the form of continuous 

cash flow payments. An investor favoring this return objective often has a short investment 

horizon and an ongoing need to use the cash produced by the investment. This investor needs 

to reflect upon the size of the initial cash flow payout as well as how the cash flow may 

change over time. As he has a short-term focus he often goes for the investment that has the 

highest initial cash payout rate (Geltner, 2007).  

Market knowledge 

Loutskina & Strahan (2008) attentions home mortgage lending and argue that mortgage 

lenders who have a concentrated, rather than diversified, lending strategy are a lot more 

profitable as they invest in private information, outperform diversified lenders, and can 

forecast future price changes. The authors also prove that the behavior of these concentrated 

mortgage lenders are like those of informed investors as both base their lending decisions on 

private information and strong market knowledge.  

Concentrated lenders here defined as: “lenders who focus on a small number of local 

markets”, invest heavier in information than do diversified lenders as they have better ability 

and stronger incentives to collect private information. This helps them to better understand 

and predict current and future home prices in their key markets as well as to exploit deviations 

between prices and fundamentals, thus earning above normal profits.  

Diversified lenders, on the other hand, trade for liquidity reasons and hold diversified 

portfolios in order to reduce systematic risk. These uninformed lenders are unable to 

accurately predict current and future prices and instead view prices as closely resembling 

fundamentals (i.e. present value of future expected cash flows) (Loutskina, 2008).   

Hayunga & Pace (2009) discusses the trade-off between a specialized and geographically 

diversified real estate investment strategy. They argue that an investor can save money 

through specialization as he gains experience and knowledge of a particular market by 

continuously trading and observing that market. This increased market knowledge allows the 

investor to obtain a more precise understanding of future expected prices and to achieve 

greater returns at a lower information and management cost.  
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On the other hand, holding a geographically focused real estate portfolio implies exposing 

oneself to more systematic risk as properties in close proximity to one another often are 

positively correlated in terms of supply and demand, labor markets, prices and regulations 

(Hayunga, 2009).   

2.6 Summary of the theoretical background 

This literature review discusses how investors can have different preferences regarding risk and 

return (2.1), how an investor can manage and reduce the total risk of the portfolio through 

diversification (2.2) and how to maximize the return given a certain level of risk with Modern 

Portfolio Theory (2.3). It also looks at different ways of diversifying within real estate and some 

arguments against its use (2.4). Further, it describes how to increase profits by exploring market 

inefficiencies (2.5.1), how return can be enhanced by changing the capital structure (2.5.2), how 

to increase value through specialization and concentration (2.5.3), and how an investor’s return 

preferences and market knowledge impact his real estate investments (2.5.4).  
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3. Methodology 

In this study we have used a triangulate approach of both a quantitative and a qualitative 

analysis. Following a thorough literature review, the quantitative analysis was conducted in 

two slightly different ways in order to measure how various listed companies investment 

strategies have changed over time in terms of diversification within the real estate asset class, 

i.e. which portfolio weight combinations that have been the best in terms of risk and return.  

Based on our results from the quantitative study, we decided to complement our quantitative 

analysis with a qualitative study that was based on interviews with key people of the chosen 

listed real estate companies selected in the quantitative study. The interviews served to answer 

our research questions by asking the people in charge of the investment decisions of each 

company about their investment strategy, their capital structure, geographical- and property 

type diversification, and to test whether they agree with the results from our quantitative 

study.  

3.1 Selection and Limitation 

This study is focused on several Swedish listed real estate companies that, due to limited 

information and the fact that the companies present their property information in slightly 

different ways, have been selected based on how they present their property information and 

on their articulated investment strategy. We assumed that we would obtain more interesting 

results by choosing companies of different size and with varied investment strategies in terms 

of geographical- and property type focus.   

In order to be able to conduct a deep analysis despite having a triangulate approach, we have 

chosen to conduct our quantitative analysis on seven companies and our qualitative analysis 

on only four of these companies. The listed real estate companies that were chosen had 

market capitalization rates ranging from two to twelve billion Swedish kronor during 2011 

(Leimdorfer, 2011). Some of the companies had highly diversified investment strategies both 

in terms of region and property type while others were exclusively focused on one or two 

property types.  

3.2 Quantitative analysis 

In order to assess which the most efficient portfolios are, i.e. which portfolio weight 

combinations that have had the best risk-adjusted return historically, we measured and created 
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an efficient frontier for the years 1993-2010 that was based on IPD data. In the return series 

we used the annual total real estate return from IPD, which excludes transactions and 

developments, for the years 1993-2010. The return data we used was divided among the 

different property types such as office, retail, industrial, and residential as well as by 

geographical region and location. 1993 was chosen as the starting year since Sweden switched 

to a floating exchange rate November 18, 1992.   

Investment Property Databank (IPD) was established in Sweden in 1997 and has, together 

with Swedish Property Index (SFI), created the Sweden Annual Property Index.  The SFI/IPD 

Annual Property Index return series covers the years 1984 to 2010 and includes over 1 100 

properties with an aggregated market value greater than 225bn SEK (2010). The SFI/IPD 

property index measures the total return from direct property investments. The index is 

calculated from individual property valuations but is also based on property management data 

drawn from the companies’ annual reports. The participating companies report data on all the 

properties in their portfolio directly to IPD. The market index shows the return on total capital 

employed for identical property holdings. Properties that have been sold or purchased during 

the course of the year and properties that have undergone extensive construction and 

renovation are excluded from the index. The results are then calculated as weighted averages 

and linked together into continuous time-weighted index series.  

As stated previously we are interested in finding out how the investment strategies, in terms 

of diversification within the real estate asset class, has changed over time for certain listed 

companies. In order to measure this we began by creating an efficient frontier from the same 

IPD data as above. We also created an efficient frontier for the years 2006-2010, a total of 

five years. We used this efficient frontier to compare the optimal IPD portfolio with several 

Real Estate companies’ portfolios for the same period of time.  

2006 was chosen as the starting year since this was the first year companies used the new 

accounting principles – the IFRS rules that were implemented in 2005. With the new 

accounting law- the International Financial Reporting Standards – IFRS – all Swedish stock 

listed real estate companies started to report the fair value of the properties, which in practice 

means reporting the market value. This made the comparisons between the companies simpler 

and more accurate as the companies’ true value became more transparent (Ball, 2006)  

We gathered five-year data on the individual portfolio weights from the annual reports of the 

chosen companies. By making the assumption that the real estate market is an efficient market 
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where everyone has access to the same information, we were then able to use the total returns 

from IPD to calculate and plot out the companies’ portfolios on the efficient frontier. This 

gave us some basic background information on the companies’ various investment- and 

diversification strategies that we could test in the qualitative method.  

3.2.1 The procedure  

Once we had gathered all the information, we calculated the standard deviation by using 

equation 4, where   the real estate return for period n and µ is the arithmetic mean of the 

annual real estate return for the period. The standard deviation is used as a measure for the 

volatility of the real estate returns.  

   √   ∑√       ,     [eq. 4] 

Once we had calculated the standard deviation we used equation 5 to calculate the covariance 

between the different property types and regions.    

         ∑                ,    [eq. 5] 

In equation 2,      is the mean property portfolio return for one property type and region and 

   ) is the mean property portfolio return for another property type and region.    

The last step is to use equation 6 to calculate the correlation between the different property 

types and regions.  

 
                

        

    

,     [eq. 6] 

The correlation varies between -1 and +1. If the correlation is +1 it means that the properties 

are perfectly correlated with each other. This also means that the diversification has no effect. 

Hence, the closer the correlation is to +1, the less the effect of diversification. 

Once we built a weighted covariance table we used Solver to find the optimal portfolio 

weights that are associated with the lowest standard deviation. Solver is a function in excel 

that is part of the what-if-analysis tools. With Solver, you can find the optimal value of one 

cell, called the target cell, by changing a group of related cells, called adjustable cells. In 

producing the results specified by the target cell formula, one can apply constraints to the 

adjustable cells so as to restrict the values that Solver can use (Microsoft Office, 2007). 

These optimal portfolio weights were then used to graph the Efficient Frontier – The curve 

that corresponds to the most efficient investment strategies. Mathematically the Efficient 
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Frontier is the intersection of the Set of Portfolios with Minimum Variance and the Set of 

Portfolios with Maximum Return. 

In order to estimate the risk and return of a portfolio, consisting of different categories within 

the real estate asset class, we used a variance-covariance matrix. The portfolio variance is the 

sum of all boxes in the matrix and the standard deviation that we use as a risk measurement is 

the square root of the variance. 

The return of the portfolio has been calculated using equation 7, where r is the average return 

for a real estate category and w is the percentage weight invested that category. 

                                            [eq. 7] 

In order to find the optimal portfolio on the Efficient Frontier we had to calculate the 

maximum Sharpe ratio by using equation 8.  

 
                     

       

         

    [eq. 8] 

The Sharpe Ratio is the ratio of reward to risk and is calculated by subtracting the risk-free 

rate from the portfolio mean return and dividing it by the standard deviation of the portfolio 

return.  

3.3 Qualitative analysis  

Following our quantitative study we conducted interviews with the people responsible for the 

structure of the property portfolio. In most cases it was either the President or the Chief 

Financial Officer. These representatives were chosen either by contacting the company or 

through researching the company’s webpage to see who had the overall responsibility for the 

structure of the property portfolio.   

The companies were contacted by telephone and all were easy to get a hold of and agreed to 

set up a meeting time soon thereafter. The interview questions were grounded on the results of 

the quantitative study with the purpose of gaining a deeper knowledge of the reasons for the 

listed companies investment criteria and strategy. In order to create trust and an open dialogue 

during the interview, we informed the interviewees that their statements and opinions would 

be presented anonymously. Thus, the names of the companies will not be presented in this 

paper.  
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3.4 Practical and ethical issues  

3.4.1 Restrictions of the quantitative method 

Obtaining information 

Finding necessary and relevant information proved to be the most difficult task during the 

progression of the quantitative analysis. Especially time restraints, the secrecy of the real 

estate market, and lack of observations made us have to rethink our strategy several times.      

When contacting IPD in regards to receiving research and market information necessary to 

complete our statistical analysis we found out we could not receive any raw data on the 

market value of properties divided by property type and region. The way we wanted the 

information organized would not be meaningful owing to insufficient observations and 

transactions. Another reason that obtaining information proved so difficult is that the real 

estate industry is such a small industry where most information on property portfolio specifics 

is highly confidential.  

Relevance of information 

When we collected data from the financial statements of the listed companies and institutions 

we ran in to some problems as to what information that was presented and how it was 

structured as this differed among the various companies. While some companies presented 

their property information based on square meters, i.e. computed their portfolio weights based 

on square meters, others presented it based on either market value or rental income and some 

did not present it at all.  

In order to be able to complete our analysis we therefore decided to conduct the analysis on 

the companies that presented their property information based on square meters and compare 

these companies’ diversification strategies. This could seem like an unfair comparison since 

the optimal portfolio weights calculated with IPD data are based on market value. However, 

since two of the companies presented their information in both square meters and market 

value we were able to compare the two to see whether the difference is small and insignificant 

or large and meaningful. What we found out was that there was a strong correlation between 

the portfolio weights based on square meters and the portfolio weights based on market value 

and thus decided it satisfactory to base the analysis and comparisons on the companies that 

based their property value on square meters.   
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Furthermore, the way the data was structured in the financial statements often differed for the 

same company across time. One major reason as to why companies changed the way they 

structured and presented their information since 2005 is due to a change in accounting 

principles – the International Financial Reporting Standards – IFRS - were implemented in 

2005. According to IFRS, the property companies were for the first time forced to report the 

fair value of their properties. Many companies also changed the way they reported their data 

by separating or combining different categories after a couple years such as for example 

combining office with retail. For both of these reasons we understood that our results would 

contain some serious measurement problems if we were to compare property information 

prior 2005 with property information after the IFRS rules were introduced.  

Assumptions 

The assumption, that the real estate market is an efficient market where everyone has access 

to the same information, is relevant in order to be able to use the IPD return data for the 

individual companies and institutions since it is impossible to obtain this information from 

them ourselves. Real estate markets in aggregate are composed of many different 

components. Part of a market may be much better or much worse than what the data for the 

aggregate of the market may indicate (Roulac, 2008). Our comparison is based on aggregate 

return data obtained from IPD.  

Restrictions 

Due to our time constraints and the way the IPD data was structured we had no choice but to 

follow and structure the rest of the data taken from the listed companies- and institutions’ 

financial statements in the same way as to allow for comparisons of the data. Hence, we 

restricted the diversification categories to the following: Retail, Industrial, Offices Stockholm, 

Offices Gothenburg, Offices Malmo/Oresund, Offices Rest of Sweden, Residential 

Stockholm, Residential Gothenburg and Malmö, Residential Rest of Sweden, Hotels and 

Other Commercial, and Other.  

3.4.2 Restrictions of the qualitative method 

Anonymity 

To protect the interests of the interviewees and not disclose their investment strategies for 

competitors, the answers and information gathered during the interviews have in this paper 

been presented anonymously. All sampling of quantitative data are considered as public 
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information. However, in order to be able to match the quantitative analysis regarding the 

sampling units’ portfolios with the interviews conducted with the same units, the quantitative 

study will also have to be anonymous. We will therefore label our units as: Listed Company 

1, Listed Company 2, Listed Company 3, etc.   

Limited time and resources 

Since we only have a couple of months to write this paper, we were restricted regarding time 

and resources as our triangulate approach involves both a quantitative and a qualitative study. 

We therefore limited the number of interviews to four with the purpose of using them to 

complement the results from our quantitative study. We understand that the limited number 

may raise some issues concerning the significance of our results but we do not see this as a 

problem since they are a mere complement to our quantitative study.  

Interview restrictions 

When carrying out the interviews we realized that it was difficult to get them to answer all our 

questions as a lot of the information is classified and that they did not really have or know the 

answer to some of them. Furthermore, during our first interview we realized that we received 

better answers when the conversation moved naturally from topic to topic rather than when 

we went through the questions in the right order. Moreover, since the companies had such 

different investment strategies, some of the questions we had did not apply to all companies 

while other ones were included, often as a result of a topic or question initiated by the 

interviewee.  
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4.  Results from the quantitative study 

4.1 Correlations within the real estate asset class 

In order to estimate the effect of diversification we have calculated correlations between the 

different real estate categories available from the property databank IPD Sweden. We have 

looked at diversification both between different real estate types but have also to a certain 

degree included different regions, depending on the amount of data that has been available. 

The different “within real estate” diversification categories identified and the correlations 

among those categories is shown in table 1 one the next page. 

The correlation is positive between all the different real estate categories. This result was not 

unexpected given that the business cycle tend to affect the entire country and therefore all real 

estate assets will somewhat move in the same direction during general business fluctuations. 

A clear majority of the diversification possibilities has a correlation between + 0,7 to + 1,0 

and does therefore lie in the upper interval of the scale. This indicates a seemingly high 

correlation in the real estate sector. Furthermore, this strong correlation indicates that 

diversification within real estate has very little effect.  

Diversification using residential properties, regardless of region, produces the lowest 

correlation coefficients, from + 0,25 to + 0,82. This indicates that the risk and return profile of 

residential properties are more different than the other categories. Also Hotels & Other 

Commercial Properties produce lower correlation coefficient than most other categories. This 

is especially true when mixing the category with residential properties in the cities of Malmo 

and Gothenburg, giving a correlation coefficient of + 0,28. 

All together the table illustrates 55 different combinations of two asset portfolios, where only 

eight portfolios produces a correlation of about + 0,5 or lower.  

 

 

 



 

                    

    

   

1 0,888 0,894 0,817 0,874 0,759 0,930 0,667 0,453 0,656 0,885

1 0,801 0,773 0,852 0,712 0,759 0,562 0,426 0,592 0,792

1 0,876 0,889 0,751 0,884 0,639 0,293 0,547 0,999

1 0,809 0,809 0,864 0,715 0,249 0,484 0,879

1 0,824 0,826 0,700 0,368 0,507 0,882

1 0,790 0,652 0,315 0,507 0,739

1 0,674 0,512 0,821 0,535

1 0,512 0,627 0,633

1 0,821 0,281

1 0,535
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Offices Rest 
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Stockholm

Offices Stockholm

Offices Gothenburg
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Offices Malmo

Offices Rest of Sweden

Residentials Stockholm

Residentials Gothenburg & Malmo

Residentials Rest of Sweden

Hotels & Other Commercial
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Hotels & 

Other 
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Table 1 - Correlation matrix (IPD Sweden 1993 - 2010) 
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4.2 Modern portfolio theory within Real Estate 

Having estimated the correlations between the different real estate categories we can calculate 

the risk and return for a real estate portfolio. Still using return data from IPD, changing the 

percentage amount invested in each real estate category will allow us to test which investment 

strategies that has been most successful from a risk and return perspective.  

For the years 1993 – 2010, we have tested 23 different portfolios, all with unique weight 

combinations producing different risk and return estimates. We chose 23 portfolios to cover 

every + 0,2 percent increase in total return. To make sure that these portfolios cover both the 

portfolio with the lowest return and the one with the highest return we have used the goal seek 

based function Solver in Microsoft Excel. The portfolio weights as well as the risk and return 

estimates for the 23 portfolios is shown in table 2 at the end of this section (section 4.2). 

Using the risk and return for the different portfolios in table 2 the efficient frontier will look 

like graph 1. 

 

 

 

 

 

 

 

 

 

The total return is ranging from 7,7 percent for the first portfolio to 11,9 percent for portfolio 

23. What we immediately can notice is that the total return is increasing when the weight 

invested in residential properties in the larger cities Stockholm and Gothenburg & Malmö 

becomes larger. Portfolios with a large weight in residential properties are also giving the 

highest risk adjusted returns and the best return performing portfolio is almost 100 percent 

invested in this category.  

Graph 1 - Efficient frontier, all properties (IPD, 1993 - 2010) 
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As shown in the graphs below, this outcome could be explained by the outperformance of 

residential properties in relation to other real estate asset classes during the 18 year period 

from 1993 – 2010. 

Graph 2 - Compounded total return for residential properties 

 

 

 

 

 

 

 

 

In graph 3 we can see that the total return has been less volatile for residential properties 

during the sample period. Most striking is the total return during the early 00’s, where 

residential properties remained at a relatively high level compare to the other major real estate 

types.  

Graph 3 – Total return for residential properties 
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From a portfolio perspective graph 2 and 3 clearly shows why the most optimal portfolios 

from a risk and return perspective contain a large weight in the residential asset class.  

For listed real estate companies, an alternative investment strategy is to invest in properties 

that produce the highest income return. Income return is what drives the liquidity for 

companies and therefore its possibility to pay dividends to shareholders. Graph 4 plots the 

income return for the different major real estate types. In contrast to graph 2 and 3, residential 

properties do not come out as the best asset class to invest in but rather the least optimal one. 

The reason for this is that is has had the lowest average income return since the early 00’s and 

that the difference in the income return between residential properties and all other major 

property types has increased. The income return of residential properties has since 1993 

decreased faster than the other major property types. In combination with this, residential 

properties have also had the highest volatility in the income return. Furthermore, there are 

large differences in the income return, both regarding the volatility and the level of return for 

the different property types. After residential properties, industrial properties have had the 

second highest volatility. Office and retail are relatively stable.  

Graph 4 - Income return  
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1 0,0% 99,6% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,4% 100,0% 7,7% 6,8% 113%

2 0,6% 93,2% 0,8% 0,0% 0,1% 0,2% 0,2% 1,6% 1,7% 1,1% 0,4% 100,0% 7,9% 6,6% 120%

3 0,7% 88,0% 1,0% 0,0% 0,1% 0,2% 0,2% 3,6% 3,7% 1,8% 0,5% 100,0% 8,1% 6,4% 126%

4 0,7% 83,1% 1,0% 0,0% 0,1% 0,2% 0,2% 5,8% 6,0% 2,2% 0,6% 100,0% 8,3% 6,2% 133%

5 0,7% 78,3% 1,1% 0,0% 0,1% 0,2% 0,2% 8,0% 8,4% 2,4% 0,6% 100,0% 8,5% 6,1% 140%

6 0,7% 73,5% 1,1% 0,0% 0,1% 0,2% 0,2% 10,1% 10,8% 2,6% 0,6% 100,0% 8,7% 5,9% 147%

7 0,7% 68,8% 1,1% 0,0% 0,1% 0,2% 0,2% 12,3% 13,3% 2,7% 0,6% 100,0% 8,9% 5,7% 155%

8 0,7% 64,0% 1,1% 0,0% 0,1% 0,2% 0,2% 14,4% 15,8% 2,7% 0,6% 100,0% 9,1% 5,6% 162%

9 0,7% 59,3% 1,1% 0,0% 0,1% 0,2% 0,2% 16,6% 18,4% 2,8% 0,6% 100,0% 9,3% 5,5% 170%

10 0,7% 54,5% 1,1% 0,0% 0,1% 0,2% 0,2% 18,7% 21,0% 2,8% 0,6% 100,0% 9,5% 5,3% 178%

11 0,7% 49,8% 1,1% 0,0% 0,1% 0,2% 0,2% 20,7% 23,6% 2,9% 0,6% 100,0% 9,7% 5,2% 185%

12 0,7% 45,1% 1,1% 0,0% 0,1% 0,2% 0,2% 22,7% 26,3% 2,9% 0,6% 100,0% 9,9% 5,1% 193%

13 0,7% 40,3% 1,1% 0,0% 0,1% 0,2% 0,2% 24,7% 29,0% 2,9% 0,6% 100,0% 10,1% 5,0% 200%

14 0,7% 35,6% 1,1% 0,0% 0,1% 0,2% 0,2% 26,7% 31,7% 2,9% 0,6% 100,0% 10,3% 5,0% 207%

15 0,7% 30,9% 1,1% 0,0% 0,1% 0,2% 0,2% 28,7% 34,5% 3,0% 0,6% 100,0% 10,5% 4,9% 214%

16 0,7% 26,2% 1,1% 0,0% 0,1% 0,2% 0,2% 28,6% 39,2% 2,9% 0,6% 100,0% 10,7% 4,9% 219%

17 0,7% 21,5% 1,1% 0,0% 0,1% 0,2% 0,2% 28,5% 44,0% 2,9% 0,6% 100,0% 10,9% 4,9% 223%

18 0,7% 16,8% 1,1% 0,0% 0,1% 0,2% 0,2% 28,5% 48,8% 2,9% 0,6% 100,0% 11,1% 4,9% 226%

19 0,7% 12,1% 1,1% 0,0% 0,1% 0,2% 0,2% 28,3% 53,7% 2,9% 0,6% 100,0% 11,3% 5,0% 228%

20 0,7% 7,5% 1,1% 0,0% 0,1% 0,2% 0,2% 28,0% 58,8% 2,8% 0,6% 100,0% 11,5% 5,0% 228%

21 0,7% 2,9% 1,0% 0,0% 0,1% 0,2% 0,2% 27,3% 64,3% 2,6% 0,6% 100,0% 11,7% 5,1% 228%

23 0,3% 0,0% 0,3% 0,0% 0,1% 0,2% 0,1% 16,5% 82,1% 0,0% 0,4% 100,0% 11,9% 5,6% 214%

Portfolio risk 

(sta.dev.)
Sharp ratioPortfolio Retail Industrial

Portfolio outcomePortfolio weights
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Table 2 - Property portfolios, all properties (IPD 1993 - 2010) 
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4.3 Rational investment strategies according to MPT and IPD 

The next step in our analysis is to test how well the most rational investment strategies 

according to the return data from IPD, corresponds to the investment strategies used by actors 

on the real estate arena.  

The real estate stock for each unit in the sample has been categorized into the 11 IPD 

categories. Each unit’s portfolio has now been compared with the efficient frontier using IPD 

data for the period from 2006 – 2010. The reader should note that since the sample period has 

been changed, the portfolio risk and return estimates will not be the same as in the previous 

section. 

Further, the number of portfolios tested has also been extended from 23 to 34. The reason for 

this is that we are looking at a shorter sample period and thus wanted to cover all 0,1percent 

increase in the total return.  

The portfolio weights with their risk and return data is summarized in table 3: 
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1 0,0% 0,0% 0,0% 100,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 100,0% 7,2% 9,0% Min. 79,6%

2 0,0% 0,0% 0,0% 87,7% 0,0% 12,3% 0,0% 0,0% 0,0% 0,0% 0,0% 100,0% 7,3% 8,6% 7,3% 84,8%

3 1,0% 0,9% 1,1% 89,5% 0,5% 0,6% 0,7% 1,4% 1,8% 1,3% 1,3% 100,0% 7,4% 8,8% 7,4% 83,8%

4 1,4% 1,2% 1,6% 35,9% 0,6% 26,6% 0,9% 2,3% 25,5% 1,9% 2,0% 100,0% 7,4% 8,5% 8,5% 87,3%

5 0,0% 0,0% 0,0% 81,5% 0,0% 12,2% 0,0% 0,0% 6,3% 0,0% 0,0% 100,0% 7,5% 8,4% 7,5% 89,5%

6 1,5% 1,2% 1,7% 81,5% 0,6% 0,7% 0,9% 2,9% 4,6% 2,2% 2,3% 100,0% 7,6% 8,7% 7,6% 87,9%

7 1,2% 1,1% 1,4% 71,3% 0,6% 12,2% 0,9% 1,8% 6,3% 1,6% 1,6% 100,0% 7,7% 8,3% 7,7% 93,2%

8 1,7% 1,3% 2,1% 74,3% 0,6% 0,7% 0,9% 4,1% 8,5% 2,9% 3,0% 100,0% 7,8% 8,5% 7,8% 92,0%

9 1,3% 1,1% 1,5% 61,5% 0,6% 17,1% 0,9% 2,1% 10,4% 1,8% 1,8% 100,0% 7,9% 8,0% 7,9% 99,1%

10 1,8% 1,4% 2,2% 67,4% 0,6% 0,7% 0,9% 4,9% 13,3% 3,3% 3,5% 100,0% 8,0% 8,3% 8,0% 96,0%

11 1,4% 1,2% 1,5% 52,3% 0,6% 21,0% 0,9% 2,2% 15,0% 1,9% 1,9% 100,0% 8,1% 7,7% 8,1% 104,8%

12 1,8% 1,4% 2,3% 60,8% 0,6% 0,7% 0,9% 5,5% 18,6% 3,5% 3,7% 100,0% 8,2% 8,2% 8,2% 99,7%

13 1,4% 1,2% 1,6% 43,8% 0,6% 24,2% 0,9% 2,3% 20,1% 1,9% 2,0% 100,0% 8,3% 7,5% 8,3% 110,0%

14 1,9% 1,4% 2,4% 54,4% 0,6% 0,7% 1,0% 5,9% 24,3% 3,6% 3,9% 100,0% 8,4% 8,2% 8,4% 102,9%

15 1,9% 1,4% 2,4% 48,0% 0,6% 0,7% 1,0% 6,2% 30,1% 3,7% 4,0% 100,0% 8,6% 8,1% 8,6% 105,6%

16 1,4% 1,2% 1,6% 28,3% 0,6% 28,5% 0,9% 2,4% 31,0% 2,0% 2,0% 100,0% 8,7% 7,4% 8,7% 118,3%

17 1,9% 1,4% 2,4% 41,6% 0,6% 0,7% 1,0% 6,4% 36,1% 3,8% 4,1% 100,0% 8,8% 8,2% 8,8% 107,6%

18 1,4% 1,2% 1,6% 24,0% 0,6% 25,6% 0,9% 2,4% 38,2% 2,0% 2,0% 100,0% 8,9% 7,5% 8,9% 118,7%

19 1,9% 1,4% 2,5% 35,3% 0,6% 0,7% 1,0% 6,5% 42,1% 3,9% 4,1% 100,0% 9,0% 8,3% 9,0% 109,0%

20 1,4% 1,2% 1,6% 20,0% 0,6% 22,4% 0,9% 2,4% 45,5% 2,0% 2,0% 100,0% 9,1% 7,7% 9,1% 118,1%

21 0,0% 0,0% 0,0% 0,0% 0,0% 38,2% 0,0% 61,8% 0,0% 0,0% 0,0% 100,0% 9,1% 5,8% max. s-r 157,8%

22 1,9% 1,4% 2,5% 29,1% 0,6% 0,7% 1,0% 6,5% 48,5% 3,8% 4,1% 100,0% 9,2% 8,4% 9,2% 109,6%

23 1,4% 1,2% 1,6% 16,1% 0,6% 19,0% 0,9% 2,4% 52,9% 1,9% 2,0% 100,0% 9,3% 8,0% 9,3% 116,4%

24 1,9% 1,4% 2,4% 22,9% 0,6% 0,7% 1,0% 6,4% 54,8% 3,8% 4,1% 100,0% 9,4% 8,6% 9,4% 109,6%

25 1,4% 1,2% 1,6% 12,3% 0,6% 15,4% 0,9% 2,3% 60,3% 1,9% 2,0% 100,0% 9,5% 8,3% 9,5% 114,1%

26 1,9% 1,4% 2,4% 16,7% 0,6% 0,7% 0,9% 6,3% 61,3% 3,7% 4,0% 100,0% 9,6% 8,8% 9,6% 109,0%

27 1,4% 1,2% 1,6% 8,7% 0,6% 11,6% 0,9% 2,3% 67,9% 1,9% 2,0% 100,0% 9,7% 8,7% 9,7% 111,2%

28 1,8% 1,4% 2,4% 10,6% 0,6% 0,7% 0,9% 6,2% 67,9% 3,7% 3,9% 100,0% 9,8% 9,1% 9,8% 108,0%

29 1,3% 1,1% 1,5% 5,4% 0,6% 7,5% 0,9% 2,3% 75,6% 1,9% 1,9% 100,0% 9,9% 9,2% 9,9% 107,9%

30 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 22,6% 52,8% 11,3% 13,3% 100,0% 10,0% 8,8% 10,0% 114,2%

31 1,2% 1,0% 1,4% 2,2% 0,6% 3,3% 0,8% 2,2% 83,6% 1,7% 1,8% 100,0% 10,1% 9,7% 10,1% 104,4%

32 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 8,8% 78,6% 6,2% 6,5% 100,0% 10,2% 9,7% 10,2% 105,0%

33 0,7% 0,6% 0,8% 0,0% 0,4% 0,0% 0,5% 1,4% 93,8% 1,0% 1,0% 100,0% 10,3% 10,3% 10,3% 100,3%

34 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 100,0% 0,0% 0,0% 100,0% 10,4% 10,6% Max. 98,3%

Portfolio 

number Retail Industrial Other

Offices 
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Portfolio 
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Portfolio outcome

Target 

return Sharp ratio

Portfolio weights
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Residentials 
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Commercial Sum

Portfolio 
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Table 3 - Portfolio risk and return for 34 different portfolios, IPD data from 2006 -2010 
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Among the 34 portfolios we have tested, the first one consisting of 100 percent in offices in 

Stockholm produced the lowest return figure of 7,2 percent with a standard deviation of 9 

percent. The relatively high standard deviation in relation to return produces the lowest sharpe 

ratio among the different portfolios. Hence, investing in office properties in Stockholm does 

not seem to have been a very good investment strategy according to the total return data from 

IPD. The first portfolio is equal to the bottom right triangle in graph 5 below.  

In contrast to the first portfolio, portfolio 34 gives the highest return of 10,4 percent and a 

standard deviation of 10,6 percent. Portfolio 34 is equal to the upper right square in graph 4 

and is 100 percent invested in residential properties in the cities of Gothenburg and Malmö.  

Portfolio 21 has the highest sharpe ratio among all the different portfolios and is also heavily 

invested in residential properties, but in the largest city of Stockholm. In combination with a 

large weight in residential properties in Stockholm, the portfolio is almost 40 percent invested 

in offices in Malmö. Even though offices in Malmö is moderately positively correlated with 

residential properties in Stockholm, producing a correlation efficient of more than +0,7, the 

portfolio gives a much higher risk-adjusted return than all other portfolios, i.e. a return of 9,1 

percent and a standard deviation of 5,8 percent. Portfolio 21 corresponds to the upper left 

square in graph 5.  

As can be seen in the graph, portfolio 21 seems to be isolated from the rest of the portfolios 

plotted in graph 5. The large difference in the location of portfolio 21 compared to the other 

portfolios can be explained by the way the portfolio weights have been calculated, i.e. what 

variable the target cell have been based on. While the target cell for portfolio 21 is based on 

the Sharpe-ratio, the target cell for the other portfolios has been based on the total portfolio 

return. By basing the portfolio weight calculation on the Sharpe-ratio we were able to arrive at 

an exact return of 9,13792029339829 percent for portfolio 21. However, when we base the 

portfolio weight calculation on the total portfolio return, we decide on a total portfolio return 

value of for example 9,2 percent and then ask Solver to derive the portfolio weights for the 

corresponding return. This results in a number of portfolios with total return values ranging 

from 9,13792029339829 percent (portfolio 21) to 9,2 percent (portfolio 22) that is not 

portrayed in the graph below.  
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Graph 5 plots the risk and return estimates for the portfolios in table 4. 

 

 

In this case it is difficult to form an efficient frontier, as the one in graph 1. Given the 

characteristics of the real estate market, a more risky asset does not necessarily produce a 

higher expected return. As we noted in section 4.2, residential properties has outperformed the 

other real estate asset classes both in terms of total return and risk, which also might help 

explain why an efficient frontier is difficult to create. 

Since the increase in risk does not perfectly offset the increase in expected return, the curve 

becomes more irregular than what would be the case for instance for different stocks. In this 

case we have therefore substituted the efficient frontier with a trend line moving between the 

efficient portfolios. The efficient portfolios include the portfolio with the highest risk adjusted 

return (Sharpe ratio) and all other portfolios with a higher return than this portfolio. In graph 5 

the trend line includes portfolios 21-34 from table 3.  

According to modern portfolio theory it would be irrational for investors to hold a portfolio 

somewhere below the trend line, as investors through diversification then can achieve a higher 

return without taking on any more risk. Hence, portfolios above or close to the trend line can 

be said to be rational from a risk and return perspective. From here on we will use the trend 

line as a benchmark of what a rational investment strategy would be according to the total 

return series from IPD.   
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Graph 5 - Portfolio combinations based on total annual return from IPD Sweden 
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4.4 Sample portfolio strategies  

In graph 6 we have added the five year average portfolio weights for the companies in our 

sample.  

 

Only company D which is heavily invested in residential properties in Stockholm has a 

rational investment strategy according to the IPD data. Five of the companies have portfolio 

weights that bring them below the efficient trend line. Company F has an investment strategy 

that brings them on the efficient trend line.  

Given the outperformance of residential properties in relation to other direct real estate asset 

classes, we have also created another scenario where we excluded the three IPD categories 

consisting of residential properties. Residential properties can be a very difficult market to 

enter in terms of direct real estate investments, which could be why some investors choose to 

exclude this property type from their portfolio. One reason for this is that most rental 

residential properties are sold to a tenant owned association, rather than to a real estate 

company, since the tenants often are the ones being able to give the best offer. Since the 

Swedish rental market is regulated it makes it difficult for a return driven company to 

generate a net operating income high enough to make it unprofitable for the tenants to buy an 

Graph 6 - Average portfolio weights for Swedish stock listed Real Estate companies in relation 

to the best strategy according to IPD Sweden (2006 – 2010) 
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apartment on the unregulated market for condominiums. Hence, the tenants can buy their 

rental apartment and still make a profit when later selling it as a condominium.  

According to graph 7, all companies end up below the efficient trend line when we exclude 

residential properties. Another phenomenon is that companies with a more diversified 

portfolio, both across regions and property types, lies closer to the efficient trend line than 

less diversified companies. This is consistent with modern portfolio theory with respect to the 

diversification perspective. Furthermore, the slope of trend line becomes steeper. This result 

from the fact that several diversification possibilities have been excluded and the remaining 

asset classes are highly correlated (table 1). 

 

  

Graph 7 - Excluding residential properties in Real Estate portfolios 
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5.  Results from the qualitative study 

In order to find out why most companies in our sample has had an investment strategy that 

brings them below the efficient trend line, we have complemented our quantitative analysis 

with a qualitative study where we conducted interviews with company representatives 

responsible for the investment strategy.  

After the interviews we transcribed the interview material into a written text that we analyzed 

on the basis of our purpose and research questions. We were then able to separate the 

interview results into several categories:  

 Investment strategy 

 Capital structure 

 Investor sentiment and preferences 

 Risk, return and key ratios 

 IPD 

 Efficient frontier and the optimal IPD portfolios 

5.1 Investment strategy 

Overall, the companies’ descriptions indicate that they either have a property type specific 

investment strategy or that they have a highly diversified investment strategy which the 

following quotes indicate:  

-  “We primarily focus on residential properties all over the country and on commercial 

properties in the larger cities. We believe that there will be a lack of housing in the 

residential sector even in the future making it profitable to own properties in that sector.  

It is more difficult to invest in commercial properties all over due to a lack of market 

knowledge; there will always be a local competitor who will out beat us on commercial 

properties. We only revise our strategy when the market changes and then look for good 

investment opportunities with good relative prices and financing prospects”.  

-  “We have a highly concentrated portfolio, both in terms of regional and property type 

specific diversification. This is a good strategy due to our good market knowledge and 

the fact that we completely manage our own properties. We have had this strategy from 

start and do not plan on changing our strategy”.  

- “Our investment strategy is to hold high yielding properties with a long term perspective. 

We invest in all regions and in all property types besides residential properties due to 
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their low income return. We believe in this strategy due to its flexibility to market 

changes and the business cycle”.  

- “Our investment strategy is to invest in commercial properties, primarily within the 

industrial segment. We value a high income return and stable cash flows and our target is 

to generate the highest risk-adjusted income return possible. We have always focused on 

industrial properties as we believe it to be a safe investment due to its high income return 

that keeps them from having to sell at a discount during downturns in the economy 

compared to for example office and retail. Furthermore, we believe that we lower our 

total risk by investing in only this property segment as we have developed a good 

expertise in this segment and have such a large market presence and local market 

knowledge”.  

The results regarding investment strategy shows that the companies we interviewed can be 

divided into two groups: one group is highly diversified both in regards to property type and 

geographical region while the other group is concentrated on only one property type while 

their properties are spread across many regions. The first group does not seem to have a 

clear investment strategy that they follow but rather base their investment decisions on the 

current market climate and which investment opportunities that presents themselves. The 

second group, on the other hand, has a very clear investment strategy and retains this 

strategy despite the current market climate; this group also value stable cash flows and have 

an unlimited investment horizon.   

5.2 Capital structure 

The companies describe that they believe that they get good loan terms from their banks; they 

also agree that capital structure has a large effect on the investment strategy and which 

individual investments they choose to take on which the following quotes illustrate:  

- “We are extremely satisfied with our banks as we get good loan terms. Our relationships 

with our banks go way back and we believe that they favor residential properties, large 

cities, and privately owned companies where the owner is physically present which 

agrees with our investment strategy”.  

- “We believe we get very agreeable loan terms due to our good financial position and our 

safe investment strategy, we thus do not need to borrow much at all”.    
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- “We do believe that we get agreeable loan terms due to our stable cash-flow. However 

the current market condition has made it difficult to obtain financing, thereby making it 

more difficult to buy certain properties. We therefore focus on investments where senior 

debt (bank financing) is readily available”.  

- “Lenders are generous in their financing towards us as we invest in industrial properties 

which have such a high income return”.  

The results regarding capital structure shows that the companies we interviewed believe that 

they get agreeable loan terms compared to other players in the industry mostly due to their 

stable cash flows and long-lasting relationships with their banks. Furthermore, they agree that 

the capital structure has a large impact on their investment strategy and which investments 

they are able to take on. We, however, reason that it could be the other way around, that a 

company’s initial investment strategy impacts its capital structure as it influences what 

financing a company is offered and at which loan terms. In the current market climate where 

it is highly difficult to obtain bank loans, the companies with a more diversified investment 

strategy stated that they look for, and focus on, investments where bank financing (senior 

debt) is readily available.   

5.3 Investor sentiment and preferences 

The companies describe that they mostly base their investment decisions on their gut feeling 

which the following quotes illustrate:  

- “We base all our investments on gut feeling and whether we believe it is a good deal or 

not. We do not focus much on return but on breaking even to allow our company to grow 

large in the long run”.  

-  “We do business based on gut feeling but also rely heavily on investment cash-flow 

models”.  

- “We very often make investments based on gut feeling as we trust our competence, 

experience and market knowledge. We still reason regarding the involved risk, but it is 

the gut feeling that determines whether we go through with the investment”.    

- “Unfortunately, we rely heavily on our gut feeling as we consider that we have enough 

experience, market knowledge and expertise in this property type to know what we 

consider to be a good risk-adjusted return. We believe that people who focus too much 

on models are trying to make the investment adapt to the model which is completely 
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unrealistic and can result in one missing good and important business opportunities. As a 

rule we do not quantify risks and do not believe that it is interesting with a scoring model 

as we are such a small company”.  

The results regarding investment sentiment and preferences shows that the companies we 

interviewed heavily base their investment decisions on their gut feeling rather than on 

financial models. The companies believe that they, through their competence, experience and 

market knowledge, better can assess the riskiness of an investment than any financial model 

can as there are so many different factors and risks that play into investment decisions. One 

company stated that they do not trust financial models since they are only able to predict the 

type of risk that has already occurred and been incorporated into the financial models. 

Moreover, people who rely too heavily on these models often try to make the investment fit 

the model which means that one can miss out on good investment opportunities.  

5.4 Risk, return and key ratios 

The companies describe that they do not believe that one can quantify risk. Furthermore, the 

companies return measure is heavily related to their explicit investment strategy which the 

following quotes illustrate:  

- “We focus on total return but do not use any key ratios to compare ourselves to our 

competitors or to IPD but do it our own way. Nobody can quantify risk, one can only try 

to assess the risk but it is merely guessing. Those who do try to quantify risk will run 

into trouble as soon as something new and unexpected happen that has not yet been 

incorporated into the financial model”.  

- “We mainly care about the total return together with our minimum solidity ratio of 50 

percent. We do not believe that one can measure the riskiness of on investment by 

measuring the standard deviation. We measure the riskiness of an investment through 

our local market knowledge and experience”.  

- “We use return on equity as our prime profitability ratio and often compare our key 

ratios to our competitors. We believe that it is very difficult to quantify the total risk and 

therefore try to assess the riskiness of on investment by performing a SWOT-analysis, by 

looking at the tenant-structure, and through conducting tedious analytical assessments”.  

- “We primarily focus on the return on equity in measuring our profitability. However, 

since anyone can increase their return by increasing their leverage we also look at the 
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total return. We try to ignore external factors such as the market, our competitors and 

historical return in measuring our profitability and instead compare the return with the 

total cost of all value-added investments that have been made to the property. We focus 

on the risk-adjusted return but not in terms of a key-ratio. We consider the riskiness of an 

investment to be impossible to quantify and that the standard deviation is merely an 

academic replacement for risk. Rather, we use our competence and experience to 

subjectively assess the riskiness of an investment”.  

The results regarding risk return and key ratios shows that the companies we interviewed do 

not believe that one can quantify risk and that standard deviation is nothing but an academic 

replacement of risk. Rather, these companies mostly measure the riskiness of an investment 

based on how risky they perceive the investment to be based on their gut feeling, prior 

experience and market knowledge. One of the companies stated that they focused mostly on 

the SWOT analysis, the tenant-structure and tedious analytical assessments while another 

looks at how likely it is that he will receive his rents.  

Furthermore, half of the companies primarily focused on total return when evaluating 

profitability while the other half mainly valued return on equity as the best and most relevant 

return measure. The return measure used seemed to be much related to the explicit 

investment strategy for the companies. Companies investing in property types and regions 

with a historically low income return and high total return focused naturally more on the 

total return on a portfolio level. These companies whereas companies investing in properties 

with a high income return chose return on equity as their primary return-based key ratio. 

Hence, we found some support as to how return preferences could help explain why some of 

the income-return driven companies are placed under the efficient trend line.  

Another interesting inference is that companies focused more closely on evaluating 

individual investments than to focus on how each individual investment would affect the risk 

and return on a portfolio level, regardless of how these measures were defined. We believe 

that this has to do with companies’ reasoning that they can achieve a much higher return 

through a good business deal arising from other factors than diversification. Further, we 

believe this to be the reason for why some companies are below the efficient trend line.  
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5.5 IPD 

Overall, the companies describe that they do not see the IPD portfolio as comparable to theirs 

which the following quotes describe:  

- “We believe that indexes overall are very difficult to compare with in a good way. 

Whether IPD is reliable or not, I cannot say since we do not compare our numbers to our 

competitors or any index”.  

- “We do use the IPD index since we believe their property portfolio closely matches ours. 

However, we do not base our investment decisions on IPD data but merely use it to 

compare our total return to every now and then”.  

- “We do not compare our return with the IPD index since we do not see our portfolios as 

comparable. In relation to the IPD portfolio our portfolio is more income return driven”.  

- ”We do not use the IPD index since the number of industrial properties in the IPD 

portfolio is much fewer than those in our portfolio. IPD has a very small industrial 

portfolio and the industrial properties included are mostly owned by companies who 

mainly focus on other properties. Since these companies do not exclusively focus on 

industrial properties they do not have the same market knowledge and expertise and can 

therefore not achieve the same returns. Thus, to compare ourselves to IPD would be 

irrelevant as it would be like comparing ourselves to one of our subsidiaries. Another 

difference between our portfolio and the IPD portfolio is that the index is based on data 

from properties that are not financially secured by a mortgage while our portfolio is 

relatively highly levered”.  

The results regarding IPD show that the companies we interviewed do not believe that IPD is 

irrelevant. They mostly state that they consider the portfolio to be too small and that they 

therefore cannot use it as a comparative portfolio. Furthermore, since the IPD index is based 

on data from properties that are not financially secured by a mortgage it makes it difficult to 

compare to portfolios that are highly levered.  

5.6 Efficient frontier and the optimal IPD portfolios 

The companies describe that they do not consider investing more in the optimal IPD portfolio 

that we have come up with for several reasons which the following quotes describe:  
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- “We do not believe that residential properties will have as high risk-adjusted return in the 

future as it has had in the past. We cannot achieve such an extreme value growth in the 

residential sector as we have seen during the last decades as residential properties were 

mispriced to begin with”.  

- “We believe that the reason why not more companies has chosen the optimal IPD 

portfolio depends on their requirement for a higher income return. These companies 

often have a high leverage ratio making it unprofitable to invest in the optimal IPD 

portfolio due to the low income return in relation to the cost of debt that characterizes 

this portfolio”.  

- “We do not consider investing in residential properties, which is a large part of the 

optimal IPD portfolio, since it would change our business idea. Furthermore, it would be 

unprofitable given our high required return of equity and the fact that the interest rate 

today is higher than the income return of residential properties. We therefore chose an 

investment strategy with properties that have a higher income return”.   

- “We believe that many companies have not invested in the optimal IPD portfolio as it is 

an unreasonable picture of reality due to the market inefficiencies and the fact the IPD 

has such a small property portfolio and thus a small share in the overall property 

market”.  

The results regarding the efficient frontier and the optimal IPD portfolios shows that the 

companies we interviewed overall did not believe that the optimal IPD portfolio with such a 

large part residential properties would do as well in the future as they have done so far due to 

an initial mispricing.  

The companies also stated that residential properties did not generate as high of an income 

return as most investors needed in order to satisfy their shareholders and be able to pay off 

their interest on their loans. The reason for this is that three out of the four companies has 

such a high leverage ratio that the cost of debt is larger than the return of residential 

properties. These companies therefore need to invest in properties that have a higher income 

return in order to be profitable. Moreover, they do not want to depend on a positive 

appreciation growth since this is a too risky investment strategy.  

Another reason for why not more companies lay on the efficient trend line could be that they 

do not know which one is the most efficient portfolio. Furthermore, maybe there is no such 
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thing as the optimal portfolio that is true for all investors since each individual investor has 

different return preferences and investor sentiment.   
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6. Analysis 

6.1 Gains from diversification 

Our quantitative result shows that properties within the real estate asset class are strongly 

correlated with each other. This limits the gains from diversification both in terms of 

geographical diversification and property-type specific diversification. After having tested 23 

portfolios based on the historical total real estate return for the period 1993 – 2010 and 

another 34 portfolios based on the total return for the recent period of 2006 – 2010 we can see 

that there are, however, significant gains that one can achieve in terms of risk-adjusted return 

by not putting all the eggs in one basket. Based on the longer period of 1993 – 2010 the 

portfolio giving the highest return is almost 100 percent invested in residential properties in 

the three largest Swedish regions, Stockholm, Gothenburg and Malmo, with a major portfolio 

weight in the regions of Malmo and Gothenburg. This portfolio gave a total return of 11,9 

percent with a standard deviation of 5,6 percent. In contrast, the portfolio with the lowest total 

return (a total return of 7,7 percent with a standard deviation of 6,8 percent) is 100 percent 

invested in industrial properties. This portfolio also produced the lowest risk-adjusted return. 

However, the portfolio with the highest risk-adjusted return, based on data during the same 

period, is similar to the first portfolio but is also almost one tenth invested in industrial 

properties.  

Table 4 - Key portfolios, IPD data 1993 – 2010 

 

Hence, despite the relatively poor performance of industrial properties both regarding risk and 

total return, our result shows that including industrial properties in the portfolio do give some 

diversification benefits. This result is consistent with the general framework of Modern 

Portfolio Theory. Investors that choose to invest in the portfolio with the highest risk adjusted 

return instead of the portfolio with the highest return will lower the total return with 0,6 

percent while the risk is reduced with 1,6 percent. Thus, the decrease in total return is offset 

by a larger decrease in the risk measured as the standard deviation.  

IPD data 1993 - 2010

Lowest return portfolio 100% 0% 0% 7,7% 6,8% 113%

Highest return 0% 82% 17% 11,9% 5,6% 214%

Major portfolio weights Return data

Portfolio Industrial

Residential 

Gothenburg 

& Malmo

Residentials 

Stockholm

Total 

return

Standard 

deviation

Sharpe-

ratio

11,5% 5,0% 228%
Highest risk adjusted 

return portfolio
8% 28% 59%
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Looking at the shorter time period, starting from 2005 when the new IFRS rules were 

introduced, to 2010, residential properties remains as the dominating property type in the 

efficient portfolios. However, during this sample period the portfolios giving the highest risk 

adjusted return are to a large degree diversified with offices in the regions of Stockholm and 

Malmo (see table 5). Investors that choose to invest in the portfolio with the highest risk 

adjusted return instead of the portfolio with the highest return will lower the total return with 

1,3 percent while the risk is reduced with 4,8 percent. 

Table 5 - Key portfolios, IPD data 2005 - 2010 

 

Considering the gains that can be achieved through diversification one might think that listed 

real estate companies would want to create an attractive and highly diversified portfolio.  

However, after having compared the portfolio weights of different listed real estate companies 

with the optimal portfolios according to IPD data, we found that only two out of seven 

companies hold a portfolio on, or close to, the efficient frontier (in the method we have used 

an efficient trend line as a substitute/proximity for the efficient frontier). Consequently, our 

results indicate that there is a discrepancy between the optimal portfolio strategy according to 

IPD and the portfolios actually held by the listed real estate companies.  

6.2 Potential explanations for the discrepancy 

During interviews with key people from various listed real estate companies we identified 

several reasons to why it is motivated for a company to be below the efficient trend line. 

Several of the companies we interviewed did not fully agree to the total return their 

companies were portrayed as having on the efficient trend line based on IPD data. In reality 

they had achieved a much higher return when buying a certain property type in a certain 

region. This result is consistent with what Maier (2009) and Gatzlaff (1995) argue, i.e. that 

the inefficiency of the real estate market impacts investment decisions as investors can beat 

the market by buying incorrectly priced properties. 

IPD data 2005 - 2010

Lowest return portfolio 100% 0% 0% 0% 7,2% 9,0% 80%

Highest return 0% 82% 0% 17% 10,4% 10,6% 98%

5,8% 158%

Portfolio

Highest risk adjusted 

return portfolio
8% 38% 0% 9,1%62%

Major portfolio weights

Offices 

Stockholm

Offices 

Malmo

Residentials 

Gothenburg 

& Malmo

Return data

Total 

return

Standard 

deviation

Sharpe-

ratio

Residentials 

Stockholm
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The Real Estate portfolio that the IPD data is drawn from only responds to a small part of the 

total real estate portfolio in terms of the number of properties. This is especially true for 

certain property types such as industrial properties which in the IPD real estate portfolio only 

make up 10 percent of the total real estate market. In the income return graph based on IPD 

data (see the chapter on quantitative analysis) we can see that industrial properties have the 

second largest income return volatility. However, when looking at one of the companies own 

industrial properties the income return displayed varied largely in volatility. While the 

company’s own graph shows a stable income return around 8percent, the income return that 

we came up with based on IPD numbers is a lot more volatile ranging from 12 percent to 6,5 

percent. From this we can again see a large discrepancy between the reported returns in IPD 

and the company’s own return. This could be a consequence of market inefficiency but it 

could also be a consequence of IPD not being able to report the return for all possible real 

estate categories. Due to the large amount of unique risks associated with each individual 

property, one cannot expect that all unique risk will be diversified away in a portfolio of 

heterogeneous properties when it comes to region and property type. Since there are several 

other dimensions of property diversification such as tenant structure, building year, 

architecture and distance to CBD within a region, an enormous amount of IPD categories 

would have to be identified in order to identify each company’s exact portfolio in relation to 

the efficient frontier. In this context one could thus argue that the reason why most companies 

are found below the efficient trend line is because we have come up with a skewed picture 

that does not match reality.   

6.3 Does capital structure influence the investment strategy?  

During the interviews some companies stated that they had difficulties in getting financing for 

some investments and therefore chose to focus on investments where bank financing (senior 

debt) was readily available. These investments do not necessarily have to be the best ones 

from a risk and return perspective on the portfolio level in order to be attractive. The 

companies stated that they often invested in certain properties despite the fact that they might 

decrease the efficiency of the aggregate portfolio. Thus, based on the result from our 

qualitative study we find some evidence that a company’s capital structure influences the 

company’s investment strategy. However, in order to be sure we decided to conduct a 

quantitative test.  
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According to our quantitative study the majority of the efficient portfolio consists of 

residential properties. The residential asset class also has the lowest income return among the 

major property types (see graph 4 in the quantitative chapter). Hence, some of the companies 

with a high leverage ratio are restricted from investing in the residential asset class since the 

income return in that asset class barely would cover the interest payments from their debt. 

These companies are therefore forced to seek properties with a higher initial yield in and may 

therefore end up with a portfolio well below the efficient trend line. Since the residential asset 

class has outperformed the other real estate types and become a large part of the efficient 

portfolio we decided to also look at and create an alternative scenario. In this scenario we 

excluded residential properties from the companies’ portfolios as well as from the IPD data. If 

some companies prior to the exclusion were restricted from investing in residential properties 

due to their capital structure, then one can assume that the company’s portfolios would be 

closer to the efficient trend line in this scenario. However, our results differed from our 

hypothesis as the portfolios become even less efficient than before and thus moved further 

from the efficient trend line. We therefore do not find any support in our quantitative analysis 

confirming the qualitative analysis that capital structure has an impact on the investment 

strategy in terms of regional and property type specific diversification. 

Previous studies, however, do support the results from our qualitative study when it comes to 

this matter. One study, for example, has shown that firms with riskier cash flows often choose 

a higher leverage ratio (Ertugrul, 2011). Another study suggests that debt is cheaper for larger 

companies and these companies can therefore afford some investments that others cannot as 

they can pay more for these assets without risking to lower their return on equity (Morri, 

2009). Being that the result from the qualitative study and those of previous studies differ 

from the outcome of our quantitative analysis, further research has to be done in this matter. 

6.4 Market knowledge and investor sentiment - decisive factors 

Another variable that limits companies’ ability to achieve a higher risk adjusted return 

through diversification is their lack of market knowledge of different regions and experience 

with numerous property types. The answer that we got in terms of the importance of market 

knowledge varied a lot depending on which company we interviewed. The companies with a 

diversified property portfolio did not consider market knowledge to be as important as the 

more specialized companies did. These specialized companies said that they create value in 

their investment decisions by using their superior experience of the local real estate market 
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and/or characteristics of a specific property type. The companies we interviewed also stated 

that they heavily base their investment decisions on gut feeling rather than on financial 

models. Their argument for this is that they believe that they, through their competence, 

experience and market knowledge, better can assess the riskiness of an investment than any 

financial model can.  

These results are consistent with what Hayunga & Pace (2009) argue, that one can achieve 

greater profits by holding a specialized portfolio and be experienced in a particular real estate 

market. We argue that some of the listed real estate companies’ portfolios appear to be placed 

below the efficient trend line in our quantitative analysis due to their specialized investment 

strategy. This does probably not mean that the specialized companies in reality holds a 

portfolio with a lower risk-adjusted return, but that these companies can create value by 

beating the market through focusing on only one or a few property types. These companies 

does not see regional and property type specific diversification as a part of their investment 

strategy but as a part of their shareholders’ investment strategy. Shareholders can choose to 

diversify their portfolios by buying stocks in different real estate companies even though 

these companies may be highly specialized in terms of geographic region and/or property 

type.  
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7. Conclusion  

The objective of the current study was to identify the optimal property portfolio for the period 

1993-2010 based on IPD numbers and see how well this optimal property portfolio corresponds 

to the portfolios held of listed real estate companies. The purpose of this was to give us 

information regarding the extent and importance of regional- and property type specific 

diversification relative to other factors affecting the companies’ investment strategy and to give us 

an understanding as to which factors could explain a discrepancy between the optimal portfolio 

strategy according to IPD and the portfolios actually held by the listed real estate companies.  

The efficient portfolios for the period 1993 – 2010 based on IPD data have a major portfolio 

weight in residential properties in the three largest regions Stockholm, Gothenburg and 

Malmo. The portfolio with the highest risk adjusted return (measured as the highest Sharpe-

ratio) combines a large portfolio weight in residential properties with a small weight in 

industrial properties. Looking at the shorter time period, starting from 2005 when the new 

IFRS rules were introduced to 2010, residential properties remains as the dominating property 

type in the efficient portfolios. However, during this sample period the portfolios giving the 

highest risk adjusted return are to a large degree diversified with offices in the regions of 

Stockholm and Malmo.   

During the time period of 2005 – 2010 a majority of the listed real estate companies held a 

real estate portfolio far below the efficient frontier based on the corresponding IPD data. 

These companies can increase their total return without taking on any more risk by using the 

concept of diversification. When including all available diversification categories two out of 

seven companies can be said to have an efficient real estate portfolio. When we excluded the 

outperforming residential asset class, however, none of the companies’ portfolios were in fact 

efficient.  

The real estate market is inefficient which results in the IPD data being less comparable since 

it is based on transactions occurring in an inefficient market. Investors can, in this inefficient 

market, easily find properties with another risk and return profile than what IPD indicates is 

the market risk and return for a particular property type in a certain region. The inefficiency of 

the market, together with the IPD data being less comparable, thus makes it difficult for the 

companies to focus on diversification as an investment strategy. Moreover, there are several 

reasons that explain the discrepancy between the actually held listed real estate portfolios and 

the optimal portfolio based on IPD data. 
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Firstly, each property type and region is associated with a number of unique risks making it 

difficult from the companies’ perspective to quantify the risk of any investment. Financial risk 

models, which are built up anticipating only the risk factors that have already occurred, can 

only be trusted until something new and unexpected happens.  Hence, one should not believe 

that one can fully calculate and model which investments are the best from a risk and return 

perspective. Secondly, since one cannot make informed and calculated investment decisions 

in an inefficient market, companies have been proven to rely heavily on their gut feeling in 

their investment decisions. This gut feeling is in turn backed up by local market knowledge 

and expertise of certain property types. Since each investor also have different investment- 

preferences and experiences, properties tend to have diverse risk profiles to each investor as 

some are better able to foresee and deal with certain risks than others are. Thirdly, the 

heterogeneous characteristics of each single property make it even more difficult to foresee 

what the risk and return would be on the aggregated portfolio level. Therefore, listed real 

estate companies often do not fully consider how well each investment would match the 

portfolio, using modern portfolio theory, but rather how good each investment is in itself. 

Finally, another concept that may be central to the investment decision, but has not been fully 

proven in this study, is the capital structure.  

8. Suggestions for further research 

In this study, we have not found any support in our quantitative analysis confirming the 

qualitative analysis that capital structure has an impact on the investment strategy in terms of 

regional and property type specific diversification. Further research has to be done to establish 

whether capital structure has an impact on the investment decision and if so, to what extent. 

Moreover, our study has identified several reasons as to why the portfolios held by the listed 

real estate companies differ from the optimal portfolios according to IPD data. We believe 

that the impact and extent of each reason for the discrepancy also needs to be further 

investigated. A further study could also assess how the discrepancy between the portfolios 

actually held by listed real estate companies and the optimal IPD portfolio has evolved over 

time, i.e. whether it has increased or decreased and whether we can expect the current 

development to continue.  
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Appendix 

Interview Questions 

Investment strategy 

1. What is your investment strategy? 

a. Why do you have this strategy? 

b. How long have you had this strategy? 

c. Which strategy did you have prior to this one? 

d. How important do you think the portfolio structure is relative to creating value 

through property development?  

 

2. Has your strategy been reassessed within the last five years? 

a. If yes, in which way? 

b. If no, have you thought about reassessing your investment strategy in the 

future?  

i. Do you consider entering a new property segment? 

ii. Do you consider entering a new geographical region? 

c. What could get you to reassess your investment strategy? 

 

3. Which characteristics do you consider most important in an investment decision?  
a. Appreciation return 

b. Stable cash flows 

c. Risk 

d. Liquidity 

e. Diversification 

f. Area of expertise 

g. Geographical convenience in regards to property and facility management 

h. Upswings and downturns in the economy 

i. Other? 

 

4. What is your investment horizon?  

 

Capital Structure 

5. What is your loan to value ratio (LTV)? 

 

6. What is your cost on borrowed capital?  
a. Do you think that you get attractive loan terms compared to others in the 

business? 

b. Do you think that the cost on borrowed capital has a large impact on the 

investment decision/investment structure?  

 

7. What key performance indicators do you use to measure profitability?  

a. Return on total capital  

b. Return on equity (ROE)  

c. Other? 
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8. How do you measure the riskiness of an investment? 

 

9. How do you measure whether you have realized a good annual return? 

a. Compare with competitors 

b. Compare with IPD numbers 

c. Compare with portfolio historical return 

d. Financial models (CAPM, MPT) 

e. Increased revenue relative to invested capital (creating value) 

f. Other? 

 

Decision-making power 

10. How much do personal preferences of the owner/board of directors impact the 

investment decision? 

 

11. Do you ever make investment decisions based on gut feeling?  

a. If yes, how come?  

b. Has this gut feeling evolved as a result of a previously successful investment 

or has it evolved as a result of several years of experience in the business? 

 

12. Do you use financial models and/or methods (e.g. CAPM, MPT) in your 

investment decision? 

a. If yes, which ones? 

b. If no, why not? 

c. Do you use IPD/Swedish property index in your investment decision? 

i. If yes, do you consider them credible? Relevant? Good/bad 

experiences? 

ii. If no, why not? 

Efficient frontier and optimal portfolios 

13. The best investment strategy in regards to the highest risk-adjusted return 

according to IPD and optimal portfolio theory for the last 18 years is to invest 

approximately 90-100 percent in residential properties.  

a. Do you think this is reasonable?  

i. If yes,  

1. Have you considered investing more in residential properties?  

2. Do you think that residential properties will continue to have 

the highest risk-adjusted return going forward?  

3. Why do you think the best investment strategy of investing in 

90-100 percent in residential properties is not followed by most 

of the listed real estate companies?   

ii. If no,  

1. Why not?  

2. How come your portfolio does not have any residential 

properties? 

 

14. We have created an efficient frontier for the past 18 respectively 5 years and 

positioned the companies on the efficient frontier graph.   

a. Do you think this is reasonable?  
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i. If yes,  

1. Why is your company better/worse than this graph indicates?  

2. Why should your shareholder continue investing in your 

company when there are other companies who are positioned 

better?  

3. Other thoughts?  

ii. If no,  

1. Why do you think it is a misleading picture?  

2. What reasons do you think is behind the misleading picture?  

3. Do you think that standard deviation is an accurate measure of 

risk? 

 

Geographical and regional diversification  

15. Do you manage your own properties?  

a. Property management? 

b. Facility management? 

 

16. Do you consider your current property portfolio geographically concentrated?  

a. If yes,  

i. Why? 

ii. Is it more/less concentrated now than five years ago?  

b. If no, which criteria need to be fulfilled in order for the property portfolio to be 

classified as geographically concentrated?  

 

17. Do you consider your current property portfolio specialized in regards to 

property type?  

a. If yes,  

i. Why? 

ii. Is it more/less specialized now than five years ago?  

b. If no, which criteria need to be fulfilled in order for the property portfolio to be 

classified as specialized in regards to property type?   

 

18. Do you consider your property portfolio to be specialized in any other field (e.g. 

property size, tenants, length of lease agreement)?  

a. If yes,  

i. Why?  

ii. Is it more/less specialized now than five years ago?  

 

19. Do you believe the company’s market capitalization to increase/decrease with a 

more specialized portfolio in regards to property type?   
 

20. Do you believe the company’s market capitalization to increase/decrease with a 

more geographically concentrated property portfolio?  

 

 


