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Abstract 

Since 2008 onward subsidiaries owned by the buffer funds of the Swedish national pension plan have invested 

heavily in real estate. This paper examines the rationale for this development and how this strategy fits into the 

overall goals of the national pension plan. By investigating the underlying factors that has driven the increased 

allocations to real estate there are some conclusions to be drawn about how the buffer funds might act in 

response to future fluctuations in the economy. 

With the assumption that volatility in returns is undesirable and that volatility constitutes a proxy for risk, the 

addition of directly held real estate to the buffer funds’ portfolios must make sense from a risk-return point of 

view. Direct real estate as an asset class has many unique factors making it an asset that is not suited for every 

investor. The main encumbrances, relative stocks and bonds, is unreliable performance data, uncertainty about 

future liquidity and informational inefficiencies. 

In the second chapter the theoretical framework for modern portfolio theory, effect of capital structure, and 

performance difficulties of real estate are presented. In the third chapter different investment vehicles are 

described. In chapter four the background and state of the contemporary economic situation is described. Chapter 

five explains the real estate system. Chapter six explains the Swedish national pension plan’s structure. In 

chapter seven literature with bearing on this paper’s purpose is studied. Chapter eight introduces and describes 

the subsidiaries of the buffer funds. Chapter nine puts the pieces together and analyses the buffer funds’ real 

estate strategies. Chapter ten concludes the findings. 

As a result of amendments to law (2000:192), governing the buffer funds’ operations, and macroeconomic factors 

coinciding, direct real estate investments became a good way to not lose money in uncertain stock markets. Being 

able to obtain debt financing when other market actors have had difficulties doing so provided for a rare market 

timing opportunity. With real estate showing better expected risk-adjusted return than stocks and bonds, the buffer 

funds could leverage the returns to achieve an expected income in the range of stocks, but with less expected 

volatility. To overcome informational risks pertaining to the direct real estate asset class the buffer funds have 

recruited management teams with sterling experience in the niches they now operate. The use of internal 

subordinated debt directly from the buffer funds mean they create a tax shield at the company level, while at the 

same time allows them to realize profit without paying corporate taxes. 
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Sammanfattning 

Sedan 2008 har dotterbolag ägda av svenska allmänna pensionssystemets buffertfonder gjort stora 

fastighetsinvesteringar. Den här studien undersöker vilka bakomliggande faktorer som föranlett detta och hur 

fastighetsstrategierna passar in i de allmänna pensionsfondernas uppdrag. Genom att undersöka de 

bakomliggande faktorerna som har drivit den ökade allokeringen till fastigheter kan vissa slutsatser dras om hur 

de allmänna pensionsfonderna kan komma att svara på framtida marknadsförhållanden. 

Med antagandet att varians i avkastning icke är önskvärt, och att varians är ett mått på risk, bör de ökade 

allokeringarna till direktägda fastigheter vara välmotiverade ur en riskjusterad avkastningssynvinkel. Direktägda 

fastigheter är ett tillgångsslag med många egenheter, vilket gör fastigheter till en tillgång som inte passar alla 

investerare. De mest framstående egenheterna är, relativt aktier och obligationer, osäkerhet gällande historiska 

och samtida prisnivåer och avkastningar, osäkerhet angående tillgångens likviditet, samt informationsmässiga 

problem. 

I andra kapitlet introduceras de teoretiska grunderna för att kunna analysera fastighetsstrategierna. I tredje 

kapitlet förklaras de olika sätten att uppnå exponering mot fastigheter, obligationer och aktier. Fjärde kapitlet ger 

en bakgrundsbeskrivning och en bild av den generella ekonomiska situationen. Femte kapitlet förklarar 

fastighetsmarknadens komponenter. Kapitel sex förklarar det allmänna pensionssystemets struktur. I kapitel sju 

undersöks forskningslitteratur inom de områden som är nödvändiga för att kunna svara på frågeställningen. I 

kapitel åtta introduceras och beskrivs buffertfondernas fastighetsbolag. I kapitel nio analyseras buffertfondernas 

strategier. I kapitel nio presenteras slutsatserna av studien. 

Ett samspel mellan en lagändring i lag(2000:192), som reglerar buffertfondernas verksamhet, och 

makroekonomiska faktorer ligger bakom de nya fastighetsstrategierna. Direkt fastighetsägande blev ett bra sätt att 

undvika att förlora pengar på osäkra aktiemarknader, samtidigt som säkrade obligationsavkastningar närmade sig 

noll. Samtidigt som andra marknadsaktörer upplevt svårigheter att finansiera investeringar har buffertfondernas 

bolag haft tillgång till krediter, vilket skapat en möjlighet att tajma marknaden. Fastigheter hade under en lång 

period bättre förväntad avkastning än aktier och obligationer, samtidigt som de hade lägre förväntad volatilitet än 

aktier. Buffertfonderna kunde på så vis investera i fastigheter med mer fördelaktiga Sharpe-kvoter och tillämpa 

hävstångseffekten för att uppnå högre riskjusterad avkastning. För att undvika de informationsmässiga riskerna i 

fastighetsbranschen har buffertfonderna valt ledningsgrupper med gedigen erfarenhet inom de strategier de nu 

verkställer. Användandet av ägarlån från buffertfonderna betyder att de kan realisera en viss vinst innan den 

beskattas på dotterbolagsnivån, samtidigt som ägarlånen skapar ränteavdrag på dotterbolagsnivå. 
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1 Introduction 
In this chapter background information is briefly presented to explain what has led to the formulation of the 

problem. Subsequently the scope and methods used to examine the problem are presented. In addition, a brief 

presentation of the chapters is presented to get an overview of the discourse of the thesis. 

1.1 Background 

Sweden’s national pension plan is structured in the way that roughly 10 percent of its assets is to be held in 

liquid capital that is managed by five buffer funds, called the AP funds (AP1-AP4 and AP6). This buffer is 

substantial in size. In 2011 the value of the buffer was SEK 873 bn, or for reference, 25 percent of Sweden’s 

GDP. How the buffer portfolios are managed is of great importance for the health of the national pension plan, 

but due to its size, allocation decisions also have a real impact on the affected markets. AP1-4 have had a 5 

percent restriction on how much of the portfolio that could be placed in alternative investments, including real 

estate. In 2007 the regulations for real estate was separated from other alternative investments. Since 2008 the 

AP funds have invested in 6 real estate companies - Hemfosa, Hemsö, Rikshem, Vasakronan, Willhem and 

Cityhold. The combined market value of the underlying real estate was SEK 140 bn as of year-end 2011. These 

real estate companies are financed by 50 to 70 percent bank loans. In a time when the banking sector has been 

under severe stress and new regulations are being implemented, bank financing has been hard to obtain for most 

market actors. However, as per year-end 2011the AP funds had been able to borrow over SEK 80 bn to finance 

their real estate companies. 

Real estate is one of the three major asset classes, along with stocks and bonds. As an asset class it has some 

unique features that sets it apart. To name the most protruding – real estate are geographically static, intensive 

with regards to capital, traded infrequently, highly regulated by the judicial system, and have infinite duration. 

These unique features make investing in real estate a relatively cumbersome alternative compared to stocks and 

bonds, but also provide opportunities and diversification benefits.  

Modern portfolio theory assumes that investors consider variability in returns undesirable, and that variance in 

returns is a proxy for risk. Therefore investors aim to minimize variance at a preferred return level, or maximize 

returns at a preferred risk level. Research in the field show that by adding real estate to a portfolio of stocks and 

bonds, an investor can improve the risk-adjusted return of the portfolio. There are a few different ways of 

gaining exposure to real estate market fundamentals –either through private or public investments in debt or 

equity. Each way has its own pro’s and con’s. However, the buffer funds’ real estate strategies are not fully in 

line with what the research in the field would suggest. 

1.2 Problem 

This paper aims to investigate what has driven the restructuring of the AP portfolios and the rationale of the real 

estate strategies the buffer funds employ. The considerable size of the AP funds mean that their allocation 

decisions can have a substantial impact. There have been some remarkable events in the real estate market due to 

their increased weights in direct real estate investments. 

To achieve this aim the following questions need to be answered: 

 Why have the AP funds increased their real estate holdings? Why now? 

 Why have the AP funds chosen the direct real estate investment vehicle? 

 How have the AP funds been able to finance their real estate strategies? 

 Why have they chosen the capital structures they employ? 

To answer these questions some different areas need to be examined and joined together. The mission statement 

and regulations regarding the buffer funds’ portfolio allocations are instrumental to achieve a coherent picture of 
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the environment they make decisions in. The banking and taxation regulations are instrumental for understanding 

the availability of financing and capital structure of the real estate subsidiaries. These factors need to be put in 

the context of the prevailing conditions in the general economy. Periods of economic growth are very similar in 

nature, while every economic recession is unique. 

To join all this together the theoretical framework behind modern portfolio theory, real estate peculiarities, effect 

of debt financing, banking regulations, investment vehicles, and the general workings of the real estate system is 

reviewed. 

1.3 Scope 

This paper’s aim is to evaluate the new phenomenon of direct real estate strategies employed by the buffer funds. 

Available data and reports need to align, therefore comparisons are limited to the latest annual reports available. 

Two of the examined companies have not yet published annual reports for the year 2012, thus the data 

comparisons are limited to year-end 2011. However, some research articles cited are published during 2012. 

Only the companies that have been founded or acquired since 2008 are part of the analysis. However, the buffer 

funds hold bonds in commercial and housing mortgage banks, as well as some portion of both domestic and 

international real estate stocks. The bonds’ price in the secondary market are affected by the credit rating of the 

mortgage bank, which is exposed to real estate market risk. The real estate stocks are indirect exposures to real 

estate market events, but the strategy for these have not changed over time. No bond or stock holdings are 

considered part of the new real estate strategy. However, the bonds do play a role in the analysis of the 

availability of debt financing, while real estate stocks in general are part of the analysis of preferred investment 

vehicles. 

1.4 Method 

This paper is based on a literature review, interviews with market actors, and empirical observations. The 

literature is based on Swedish and international studies with bearing on the areas of interest. The availability of 

data is best in the U.K. and U.S., meaning most research has been conducted on those markets. However, the 

findings presented are relevant to the Swedish real estate market and market actors. 

Five interviews with actors from different segments of the real estate system have been conducted. The 

interviewees are all in managing positions and their respective areas of expertise span advising, financing, 

transactions, real estate fund management and real estate portfolio management. None of the interviewees are 

ascribed any quotes or statements. 

The purpose of the interviews is to gain contemporary information about the workings of the real estate market, 

and how the buffer fund companies fit in, beyond what is attainable through journals, newspapers and other 

public sources. Posed questions in the interviews are not uniform. Instead, the interviews were structured as 

conversations with talking points about each subject’s area of expertise. Some information attained in the 

interviews was only revealed on request that the interviewee would not be quoted and held to the statement. To 

avoid misunderstandings, no interview questions are presented, and quotes and statements are not ascribed to the 

interviewees. 

An empirical study of transaction noise is conducted to quantify the discrepancies between appraised market 

values and transaction prices during a real estate auction in 2011. 

Other data is obtained from the 2011 annual reports of the concerned companies and buffer funds. 

1.5 Disposition 
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Chapter 2 introduces the theoretical framework for the paper, and describes the fundamentals of modern 

portfolio theory, the effects and possibilities of leverage, the implications of leverage on after-tax cost of capital, 

the value-at-risk model and the fundamental peculiarities of real estate as an asset class. 

Chapter 3 introduces the investment vehicles for gaining exposure to the real estate market. 

Chapter 4 describes the financial crisis and introduces the resulting regulations for the banking, insurance and 

alternative investment funds. 

Chapter 5 presents a model for how the different parts of the real estate system is interconnected and describes 

the Swedish real estate market. 

Chapter 6 describes the structure of the Swedish national pension plan. 

Chapter 7 reviews the literature pertaining to different aspects of the real estate asset class and presents empirical 

observations. 

Chapter 8 introduces subsidiaries through which the funds have chosen to execute their direct real estate 

strategies. 

Chapter 9 puts the buffer funds’ real estate strategies in perspective and analyzes the different aspects of the 

chosen strategies.  

Chapter 10 presents the conclusions and review of the buffer funds’ real estate strategies. 
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2 Theoretical Framework 
To analyze the rationale of the AP funds’ allocation decisions we will need to define the risk that matters to 

investors and the framework of Modern Portfolio Theory. Below follows a basic explanation of mean-variance 

portfolio theory, the Capital Asset Pricing Model, the Value-at-Risk model, the effect of leverage on risk and 

return and the peculiarities of real estate as an asset class. 

2.1 Modern Portfolio Theory (MPT) 

In 1952 a graduate student named Harry Markowitz published an article in the Journal of Finance titled 

“Portfolio Selection”. Up to that point there hadn’t been much mathematical analysis about how and why it is a 

better strategy to spread investment risk in a portfolio, even though the concept is intuitive to most (Bernstein P. 

L., 1998). The objective of Markowitz’s research was to optimize portfolios for investors who “consider 

expected return a desirable thing and variance of return an undesirable thing. By using variance as a proxy for 

risk, Markowitz’s portfolio theory aims to maximize portfolio returns at a desired risk level, or to minimize 

portfolio risk at a desired level of return. (Markowitz, 1952). 

2.1.1 Assumptions 
The basic assumptions about investor behavior in Markowitz’s portfolio theory are straightforward. MPT builds 

on the notion that variance is an undesirable thing and that variance is an applicable proxy for asset risk. In 

addition, returns are assumed to be approximately normally distributed random variables, and correlations 

between assets are assumed to be constant. Depending on the individual investor’s risk preference, the investor 

will want to maximize the returns at their respectively preferred risk levels. Alternatively, the investor wants to 

minimize risk at a given return level. This means that an investor does not want to hold dominated portfolios and 

should chose a portfolio composition that lie on the so called efficient frontier (more on the efficient frontier in 

section 3.1.10). 

2.1.2 Normal Distribution 
The normal distribution is used to describe variations of different random occurrences. In the context of MPT, 

returns are assumed to be approximately normally distributed. The implications of assuming returns are normally 

distributed have great effect on how investments can be analyzed. With these assumptions, the only measures 

that need the investors’ consideration are the expected return and the standard deviation of the returns. 

A bell-shaped curve results from plotting the normally distributed random variable. The area under the bell curve 

represents the probability of all possible events and equals 1. The cumulative distribution function is the integral 

of the normal distribution function, which is used to determine the area under the bell curve. In figure 2.1 below, 

a standardized normal distribution (µ=0, σ=1) is plotted. The percentages in the figure show the probability of a 

normally distributed random event being within that bound. It also shows that the probability of an event being 

within two standard deviations from the mean is 95.4 percent. 

The normal distribution probability density function: 

𝑓𝑋(𝑥) =
1

𝜎√2𝜋
𝑒

−
(𝑥−𝜇)2

2𝜎2  

And cumulative distribution function: 

𝐹𝑋(𝑥) =
1

𝜎√2𝜋
∫ 𝑒

−
(𝑡−𝜇)2

2𝜎2  𝑑𝑡

𝑥

−∞
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Figure 2.1: Plot of a normally distributed random variable. 

2.1.3 Expected Return 
An asset’s attractiveness to a rational investor is determined by its ability to produce returns and the spread of 

those returns. In trying to estimate the future returns of an investment the method used is to analyze historical 

returns data to determine the mean and variance of the returns. Since the future is not known, the mean of the 

historical returns form the base for what returns can be expected in the future. 

In MPT the arithmetic average of a time series of data is used to analyze the mean of historical returns because it 

has useful statistical properties and it shows the tendency of the underlying returns. The historical arithmetic 

average return is equivalent to expected return under the Markowitz MPT assumptions (Geltner et al., 2007). 

 

Expected return for a single investment over period t is calculated according to formula (1) and portfolio 

expected return over the same period is calculated according to formula (2), where 𝑤 denotes an investments’ 

weight in the portfolio. 

(1) 𝑟�̃� = 𝐸[𝑅𝑖] = (
1

𝑇
) ∑ 𝑟𝑖𝑡

𝑇

𝑖=1

 

(2) 𝑟�̃� = 𝐸[𝑅𝑃] = ∑ 𝑟𝑖𝑡𝑤𝑖𝑡

𝑁

𝑖=1

;  𝑤ℎ𝑒𝑟𝑒 ∑ 𝑤𝑖𝑡 = 1

𝑁

𝑖=1

  

 

2.1.4 Variance 
Variance is a fundamental measure of the magnitude of dispersion about the mean. In portfolio theory, variance 

constitutes the proxy for the risk pertaining to an asset’s returns (Markowitz, 1952). In practice it is normally 

impossible to determine every possible outcome and with which probability those outcomes will occur, therefore 

variance is used to assess the spread of possible outcomes. 

 

The variance in a time-series of real realized returns is the square of the difference between real and expected 

average returns, calculated as follows: 

 𝜎𝑖
2 = (

1

𝑇 − 1
) ∑(𝑟𝑡 − �̃�)2

𝑇

𝑡=1

  

0,00

0,05

0,10

0,15

0,20

0,25

0,30

0,35

0,40

0,45

µ-3σ µ-2σ µ-σ µ µ+σ µ+2σ µ+3σ

13.6%       34,1% 34,1%        13,6%



12 

 

 

2.1.5 Volatility 
The standard deviation is a closely related alternative to measuring variance. While variance in returns is 

measured in percentage-squared units, the standard deviation is the square root of the variance, making it in 

percentage units and thus more intuitive. In the context of MPT standard deviation is often referred to as 

volatility and usually denoted with the Greek letter sigma. 

 

Volatility of a time-series: 

 

 𝜎𝑖 = √(
1

𝑇 − 1
) ∑(𝑟𝑡 − 𝑟�̃�)

2

𝑇

𝑡=1

 

 

2.1.6 Covariance 
As different assets produce different returns during the same time period, the returns will vary in magnitude. 

Assuming a pair of assets are not unrelated, then there is a pattern between any pair of asset returns through time 

and this relation is measured by their covariance.  

 

The covariance between two assets is the component of that asset’s variance that is not subject to any 

diversification benefits. 

 

Covariance from historical data: 

𝐶𝑂𝑉𝑖𝑗 = (
1

𝑇 − 1
) ∑[(𝑟𝑖𝑡 − 𝑟�̃�)(𝑟𝑗𝑡 − 𝑟�̃�)]

𝑇

𝑡=1

 

 

2.1.7 Correlation Coefficient 
The correlation coefficient is to covariance what standard deviation is to variance. While covariance is measured 

in squared return units, correlation is measured in straight return units and is bounded between -1 and +1. 

It is calculated as the covariance divided by the multiplied volatilities of assets i and j. 

 

𝐶𝑜𝑟𝑟(𝑅𝑖, 𝑅𝑗) =
𝐶𝑂𝑉𝑖𝑗

𝜎𝑖𝜎𝑗

 

2.1.8 Portfolio Expected Return and Variance 
With the statistical tools from the preceding segments it is now possible to calculate the expected return and 

volatility of a portfolio with an arbitrary amount of assets. All that is needed is reliable and comparable returns 

data. 

Expected return of a portfolio with arbitrary weights: 

 𝐸[𝑅𝑃] = ∑ 𝑤𝑖,𝑡𝑟𝑖,𝑡  ;  𝑤ℎ𝑒𝑟𝑒 ∑ 𝑤𝑖,𝑡 = 1

𝑁

𝑖=1

𝑁

𝑖=1

 

Variance of a portfolio with arbitrary weights: 
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𝜎𝑃
2 = ∑ ∑ 𝑤𝑖𝑤𝑗𝐶𝑂𝑉𝑖𝑗

𝑁

𝑗=1

𝑁

𝑖=1

= ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝜎𝑗𝐶𝑜𝑟𝑟𝑖𝑗

𝑁

𝑗=1

𝑁

𝑖=1

 

Standard deviation of a portfolio with arbitrary weights: 

𝜎𝑃 = √∑ ∑ 𝑤𝑖𝑤𝑗𝐶𝑂𝑉𝑖𝑗

𝑁

𝑗=1

𝑁

𝑖=1

 

 

2.1.9 Systematic and Idiosyncratic Risk 
MPT distinguishes two different types of risk - systematic and idiosyncratic. The total risk in a portfolio is the 

systematic plus idiosyncratic risk. The systematic risk, also known as market risk, is the risk that cannot be 

diversified away. Political decisions, market cycles, liquidity, banking crisis etc. all go into the market risk. It is 

risk that is beyond any one investor’s control. This is the risk that investors require reward for taking and that 

they base their risk premiums on. Idiosyncratic risk, or unique risk, is the risk that is inherent to an individual 

asset. Investors do not get compensated for taking on unique risk and therefore no investor should theoretically 

carry this risk. The unique risk is the component of the total portfolio risk that is affected by diversification. 

Figure 2.2 graphically shows the effect on unique risk by means of diversification. With one asset the unique risk 

is high, but by adding more assets to the portfolio the unique risk is diversified away. Benefits from 

diversification are great at the start but diminishes gradually. At about 30 assets, in an equally weighted 

portfolio, most of the unique risk is eliminated (Berk & DeMarzo, 2011) 

 

Figure 2.2 (Berk, DeMarzo, 2011) 

 

2.1.10 Efficient and Dominated Portfolios 
An efficient portfolio is a combination of a number of assets that cannot be improved upon with regards to mean-

variance. It represents the maximum expected return at any given risk level, or lowest variance at any expected 

return level. All the possible efficient portfolio combinations lie on what is called the efficient frontier. Any 

portfolio combination that does not lie on the efficient frontier is dominated and can be improved upon with 

regards to mean-variance. Figure 2.3 depicts the efficient frontier of an arbitrary portfolio. Any portfolio 

combination that does not lie on the blue line is dominated and can be improved upon by adjusting the weights. 
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Figure 2.3: A depiction of the efficient frontier. Portfolios combinations that lie below the blue line or on the red 

segment of the line are not optimized with regards to mean-variance. 

2.2 The Sharpe-Lintner Capital Asset Pricing Model (CAPM)  

The CAPM described below is the version used by Geltner et al. (Geltner et al.,2011).  

CAPM evolved from Markowitz’s mean-variance portfolio theory and is commonly applied in practice. It is an 

equilibrium pricing model that aims to explain how the capital market perceives and prices risk of the assets that 

are traded. The CAPM is helpful for showing the risk profile of real estate as an asset class in comparison with 

stocks and bonds. 

There are several different CAPMs. The model that is most widely known in financial theory however is the 

Sharpe-Lintner CAPM. The main purpose of the model is to evaluate what return an investor should require for 

making an investment. 

2.2.1 CAPM Assumptions 
Depending on the level of analytical rigor demanded from applications of the CAPM, different assumptions need 

to be made. For the purpose of this paper there will be four simplifying assumptions made to express the general 

workings of the capital markets. 

1. Perfect Capital Markets 

Investors can buy and sell all assets at full market prices without any transaction costs or taxes. 

 

2. The Two-Fund Theorem 

All investors aim to maximize returns and minimize variance, just like Markowitz states. The assumption of the 

existence of a risk-free asset is added to the general MPT assumption. The implication of this is that there are 

only two assets that are being invested in - the risk-free asset and the efficient portfolio. The theoretical risk-free 

asset is the rate at which an investor can lend and borrow any amount without any consideration for market risk. 

In reality borrowing is more expensive than lending and risk is always present, but treasury bills are often used 

as a proxy for the theoretical risk-free rate. 
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These assumptions combined means rational investors should hold the same portfolio, but depending on the 

individual investors’ appetite for risk the weight allocation between the efficient portfolio and the riskless asset 

will vary. 

3. Common Expectations 

All investors in the market have access to the same information at the same time. In general, an individual 

investor will not have better information than the market as a whole. In conjunction with the two-fund theorem 

this leads to market participants holding the same portfolio of risky assets, which can be empirically observed as 

the market portfolio – the portfolio with the highest Sharpe ratio in the economy. 

The proxy for the market portfolio is usually a country’s net worth portfolio or some central stock index, like the 

S&P 500 in the USA or the OMXS in Sweden. 

4. Only Covariance with the Market Matters 

Investors are only interested in their overall portfolio risk. An individual assets contribution to overall portfolio 

risk is determined by its return covariance with the overall portfolio returns.  As a result of the two-fund theorem 

and common expectations assumptions, every investor holds the market portfolio. Thus, an asset’s risk that 

interests to investors can be determined by the asset’s covariance with the market portfolio proxy. 

2.2.2 Market Risk Premium (RP) 
A rational investor demands compensation for taking on risk. An efficient market eliminates the possibilities to 

gain a risk premium on idiosyncratic risk. Since investors can reduce the idiosyncratic risk of their investments 

by means of diversification, earning a risk premium on diversifiable risk would mean an arbitrage opportunity. 

No arbitrage opportunities exist in an efficient market. The risk premium of an investment is therefore related to 

the market risk. It is calculated by taking the market portfolio’s required expected return less the risk-free rate. 

Market risk premium formula: 

𝑅𝑃 = 𝐸[𝑅𝑚] − 𝑟𝑓  

2.2.3 Beta (β) 
Under the CAPM, beta is the measure of an individual asset’s risk with regards to the market portfolio. It 

measures an asset’s sensitivity to fluctuations in the market. An asset with a beta below one suggests that the 

asset is not as volatile as the market portfolio itself. Conversely, a beta above one suggests that an asset reacts to 

market fluctuations with more volatility than the market portfolio itself. 

Beta of asset i with respect to the market portfolio (m denotes a parameter pertaining to the market portfolio): 

𝛽𝑖
𝑚 =

𝐶𝑂𝑉𝑖𝑚

𝜎𝑚
2

=
𝜎𝑖 ∗ 𝐶𝑜𝑟𝑟(𝑅𝑖, 𝑅𝑃)

𝜎𝑚

 

2.2.4 Asset Pricing and Expected Returns 
By combination of the assumptions above, a model for determining an asset’s required return and the market 

price of risk can be derived. 

The required expected return on the market portfolio less the risk-free asset return, divided by the market 

variance states the markets price per unit of risk. In short, the CAPM formula states that an asset’s required 

return is proportional to its beta with the market portfolio.  

𝐸[𝑅𝑖] = 𝑟𝑓 + 𝛽𝑖
𝑚(𝐸[𝑅𝑚] − 𝑟𝑓) 

 



16 

 

2.2.5 The Security Market Line (SML) 
By using the CAPM equation there is a way to formalize the relationship between risk and return of an asset. The 

required return, or cost of capital, of an asset can now be determined by the beta of an asset with respect to the 

market portfolio and the market risk premium. In equilibrium, assets with reliable returns data should plot along 

the security market line. Figure 2.4 below shows a depiction of the SML with regards to a U.S. national wealth 

portfolio with one third stocks, one third bonds and one third real estate. The data is empirical and comes from 

eight domestic U.S. asset classes (quarterly data spanning 1980-2004, 95 observations)  – Intermediate Term 

Bonds, NCREIF, Commercial Mortgage-backed Securities, Commercial Mortgages, Long-term Bonds, 

NAREIT, S&P500 and Small Stocks. 

 

Figure 2.4: Li and Price (2005): Empirical Beta with respect to the national wealth portfolio of the United States. 

Regression: R2=93%; Intercept=0.31% (t-stat=2.1); Slope=1.04 (t-stat=8.5) 

NCREIF represents unlevered returns from real estate held by institutional investors (predominantly pension 

funds), while NAREIT represents levered returns from real estate investment trusts (REIT). REITS arguably 

hold riskier real estate than the pension funds, but the increase in required risk premium over treasury bills is 

mainly an effect of leverage. In equilibrium, according to the figure NCREIF real estate is less risky than 

intermediate term government bonds and investors should require about 2 percent return annually for holding 

such properties. REITs risk profile is somewhere half way between bonds and stocks and an investor who wants 

to invest in REITs should require at least 6 percent annual return. 

2.2.6 CAPM and Individual Real Estate 
Empirical evidence show that the CAPM method for determining required returns for individual real estate does 

not work. Geltner argues that this may be due to the static nature real estate. The variables that affect returns and 

beta estimation, such as location within cities and regional economic factors, change over time in ways that do 

not supply a stable nature of correlations and volatility across property types and regions. However, the CAPM 

works at the broad level for whole asset classes and provides a good framework for how to approach the concept 

of risk and return. 

2.2.7 The Sharpe Ratio 
The Sharpe ratio is a measure of risk-adjusted return. By calculating the risk premium earned on an investment 

over the risk free rate, and dividing by the volatility of that investment the Sharpe ratio is given. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑖 =  
𝑟𝑖 − 𝑟𝑓

𝜎𝑖

=
𝑅𝑃𝑖

𝜎𝑖
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The Sharpe ratio gives a representation of the expected return over the risk-free rate per unit of risk taken. As 

explained directly below, an investment with low expected return but favorable Sharpe ratio can be levered with 

debt to achieve the desirable expected return. 

2.3 Leverage and the WACC  

By employing leverage an investor can purchase an asset that is worth more than the money invested. The 

investor has the control over the asset, but lender has senior claims to the cash flows from the asset. The amount 

of leverage can be expressed by the Loan-to-Value ratio (LTV) or leverage ratio (LR)1. The table below shows 

the general effect of leverage on a real estate investments as given by Geltner et al (2007).  

 Unlevered Property Levered Equity Debt 

Initial Value 10 000 000 4 000 000 6 000 000 

Cash Flow 800 000 320 000 480 000 

Ending Value 10 200 000 4 200 000 6 000 000 

Income return 8% 8% 8% 

Growth return 2% 5% 0% 

Total return 10% 13% 8% 

 

In this example an investor has acquired a property that is expected to have a total return of 10 percent. By 

borrowing 6 000 000 at an interest rate of 8 percent and investing 4 000 000 in the equity (LTV=60%, LR=2.5) 

the investor receives 13 percent return on equity, instead of the 10 percent the unlevered property was expected 

to return. This effect is due to the property returns exceeding the cost of debt and that the debt principal does not 

increase with the property value. 

However, leverage increases the volatility of the underlying property cash flows and thus increases risk. Since 

investors need compensation for risk, the required rate of return as specified by the CAPM increases. The figure 

below visualizes the effect of leverage with a risky mortgage. 

                                                           

1 
𝐷𝑒𝑏𝑡

𝐷𝑒𝑏𝑡+𝐸𝑞𝑢𝑖𝑡𝑦
= 𝐿𝑇𝑉; 

𝐷𝑒𝑏𝑡+𝐸𝑞𝑢𝑖𝑡𝑦

𝐸𝑞𝑢𝑖𝑡𝑦
= 𝐿𝑅; 𝐿𝑅 =  

1

1−𝐿𝑇𝑉
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Figure 2.5: Expected return on the unlevered property is 10%, return to debt is 8%. Expected total return is 

13%. 

To evaluate the effect of leverage on the returns to property, equity and risky debt, the weighted average cost of 

capital formula (WACC) is used. The WACC defines the cost of capital for all investors involved in an 

investment, both lenders and borrowers. Below is the WACC formula for required return to the equity holder and 

the co mponents making up total return, growth and yield: 

𝑟𝑝 = (1 − 𝐿𝑇𝑉) ∗ 𝑟𝑒 + 𝐿𝑇𝑉 ∗ 𝑟𝑑   →   

𝑟𝑒 = 𝑟𝑑 + 𝐿𝑅(𝑟𝑝 − 𝑟𝑑)

𝑦𝑒 = 𝑦𝑑 + 𝐿𝑅(𝑦𝑝 − 𝑦𝑑)

𝑔𝑒 = 𝑔𝑑 + 𝐿𝑅(𝑔𝑝 − 𝑔𝑑)

;    𝑤ℎ𝑒𝑟𝑒 𝑟𝑒 = 𝑦𝑒 + 𝑔𝑒 

The condition for positive leverage is that the property return exceeds the return to debt, i.e. (𝑟𝑝 − 𝑟𝑑) > 0. If the 

opposite is the case, i.e. (𝑟𝑝 − 𝑟𝑑) < 0, the leverage amplifies the losses. Leverage also puts more emphasis on 

capital growth relative to the yield. The reason for this is that the difference between the growth components 

normally exceeds the difference between the yield components, i.e. (𝑔𝑝 − 𝑔𝑑) > (𝑦𝑝 − 𝑦𝑑). 

2.4 Debt and Taxes 

As shown above, the use of debt financing affects the equity risk premium in the way that the increase in 

expected return is offset by the cost of additional risk. When tax regulations are taken into account there are 

additional effects of using leverage on the cost of capital. Debt service payments are paid out before they are 

subject to corporate tax- they are tax deductible. This creates a tax shield. The tax shield is the additional amount 

that a company would have paid in taxes if it did not have leverage. 

Modigliani and Miller’s second proposition formalizes the effect of leverage in a slightly different way (Berk & 

Demarzo, 2011). They assume perfect capital markets to show the relationship between a company’s capital 

structure and its cost of capital. They take into account that as the LTV ratio increases, so does the cost of debt 

and the cost of equity, but in a non-linear way. However, as the LTV ratio increases a greater weight is put in the 

cheaper debt and less in the more expensive equity. The net effect is that with perfect capital markets the capital 

structure of a company does not affect the weighted average cost of capital. Adding the effect of tax deductible 

debt service payments changes this relationship. As seen in figure 2.6, the weighted average cost of capital 

decreases as the LTV ratio increases. This is the effect of the tax shield. 
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Figure 2.6: Effect of tax on the weighted average cost of capital. 

The tax shield’s effect on the weighted average cost of capital can be quantified as follows τC: 

𝑟𝑝 = (1 − 𝐿𝑇𝑉) ∗ 𝑟𝑒 + 𝐿𝑇𝑉 ∗ 𝑟𝑑 − 𝐿𝑇𝑉 ∗ 𝑟𝑑 ∗ 𝜏𝐶 ;   𝑤ℎ𝑒𝑟𝑒 𝜏𝐶  𝑖𝑠 𝑡ℎ𝑒 𝑐𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒 

The value of the tax shield can be calculated. For simplicity, if debt is assumed to be permanent, the present 

value of the tax shield to the company is equal to the corporate tax rate times the value of the debt: 

𝑃𝑉(𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑇𝑎𝑥 𝑆ℎ𝑖𝑒𝑙𝑑) = 𝜏𝐶 ∗ 𝐷𝑒𝑏𝑡 

As illustrated in the figure below, debt investors only pay taxes on interest income and get paid before equity 

investors. Equity investors get paid after debt investors and are subject to both the corporate tax and the income 

tax. 

Earnings Before Interest and Taxes
EBIT

Dividends & Capital 
Gains to Equity

Interest Payments to 
Debt Holders

Corporate Tax  (τC)Tax on Interest 

Income (τi) Income Tax (τe)

Effective Tax Rate

(1-τi)
Effective tax rate (1-τC)*(1-τi)

2nd Priority1st Priority
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Figure 2.7: Priority on claims to cash flows and tax rates. 

2.5 Value-at-Risk 

Value-at-Risk (VaR) is a widespread risk measure that focuses on adverse events. The VaR model estimates the 

probability of an asset, or portfolio, losing at least a certain amount during a defined time span. The VaR method 

is a staple in the Basel III and Solvency II regulations and is employed by regulatory authorities to determine 

capital requirements for the banking and insurance sector. Fund managers, among others the AP funds, also use 

the VaR measure to report the risk in their portfolios. 

Figure 2.8 below depicts the daily returns on OMX Stockholm 30 for the time period of 2005 to 2012. The red 

staples represent the worst 5 percent of the outcomes. A one-day 5 percent VaR threshold means that an investor 

holding the OMXS30 index could expect to lose at least 2.65 percent every 20 days. The actual expected loss if a 

VaR break occurs is not quantified - only the probability of losing at least the VaR break amount is quantified. 

The VaR distribution is generally determined by three different methods (European Central Bank, 2001). 

 The parametric method, which assumes some probability distribution of returns, like the normal or log-

normal distribution, and does not require any simulation of data. 

 The historical data method, which uses actual historic returns data to determine the risk of an asset or 

portfolio. The VaR probability is based purely on past events.  

 The Monte Carlo simulation method, which assumes some volatility of returns and simulates an 

outcome. The volatility is derived either from historical data or assumed. 

 

Figure 2.8: One-day 5% VaR, estimated with the historical data method. Data from daily NASDAQ OMXS30 

returns 2005-2012. 

 
The usefulness of VaR is highly dependent on the quality of the input variables. During the financial crisis it 

became evident that the VaR measure as a risk management tool in the financial sector had some serious 

shortcomings. The CFO of Goldman Sachs in 2007 reported “We are seeing things that were 25 standard 

deviation moves, several days in a row”. A 7.26 standard deviation move, assuming normal distribution, is 

probable to occur once every 13.7 billion years, just shy of the age of the universe. 25 standard deviation moves 

several days in a row is likely not calculable (Haldane, 2009).  

2.6 Real Estate as an Asset Class 

0

50

100

150

200

250

300

-9% -8% -7% -6% -5% -4% -3% -2% -1% 0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

One-day 5% VaR



21 

 

 

Real estate as an asset class has many peculiarities that set it apart from other asset classes. Below is a list of the 

more significant attributes that affect the workings of the real estate market as defined by Lind & Persson 

(Fastighetsnomenklatur, 2005). 

Every property is unique. There are no two properties that are identical. In contrast to publicly traded 

homogenous securities, one cannot look up the listed price of a share in an individual property to assess the 

market value. Comparable sales and/or discounting of future cash-flows are needed to appraise the market value. 

Every property is geographically fixed. If the local market conditions deteriorate one cannot move the property 

to a more favorable location. This quality can also lead to unforeseen favorable effects that were not apparent 

when the acquisition was made. 

Land is everlasting and buildings have long economic lifespans. A property investment is expected to produce 

returns over a long time. This is normally reassuring, but can lead to unforeseen risks since the future is not 

known.  

Property investments are capital intensive and often financed with leverage. The qualities of real estate 

mentioned above provide for financing through mortgages. Capital market conditions have profound effects on 

the availability of debt financing and thus affect the real estate market greatly. 

Low market turnover and informational inefficiency. Only a small fraction of the property market is traded 

annually. Generally 3 to 5 percent of the Swedish properties are traded each year, depending on property type. 

Real Estate markets react slowly to new information that affects market values. The slow information mechanics 

cause uncertainty and need for informed advisors. 

Long transaction processes with many involved parties. Real estate transactions can take a long time to 

complete, sometimes ranging years, depending on the market conditions. In the transaction process there are a lot 

of different parties involved. The most common are brokers, agents, advisors, creditors, appraisers, surveyors, 

accountants, lawyers and bankers. 

Compared to stocks and bonds, these unique characteristics make direct real estate investments more 

cumbersome. Issues arise over what the true market value of a property is, the liquidity of the property, the 

transaction costs and the competence required to manage the property. 

2.6.1 Market Value of Real Estate 
The following concepts are presented by Geltner et al. (2007). 

As implied above, what sets the direct real estate market apart from publicly traded assets is that real estate are 

being traded infrequently and in most cases through privately negotiated deals. In addition, whole assets are 

traded rather than shares of the property. The implication of these circumstances is that the market density is 

lower and market values for individual real estates need to be appraised. Measuring periodic performance and 

creating real estate indices gets complicated as a result. 

Figure 2.9 below depicts buyer and seller populations. Point A represents the price at which all of the buyers are 

willing to buy, while point E represents where all sellers are ready to sell. Transactions are being made in the 

area under where buyer and seller populations intersect, i.e. between points B and D. C represents the 

unobservable true market value. The area under the curves B and D can be estimated with the normal 

distribution. Transactions reveal empirically observable transaction prices at which deals are being made. 

Observable transactions prices are normally distributed around the true market value C. The deviation from the 

market value is unbiased and equally likely to be above as below the mean. This deviation from the mean is 

called random noise or transaction noise.  
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Figure 2.9: Buyer and seller populations depicted on the left. The area under the intersecting buyer and seller 

population are assumed to be normally distributed, as seen on the right.  

Another form of empirically observable market value estimates are the appraised values. Comparable transaction 

prices are generally an input in the appraisal process, which proves especially problematic when aggregating 

returns and value data for index construction. Like transaction noise, appraisal error is randomly dispersed, but 

not around the unobservable true market value. Appraisal error is lagged in time due to the inputs in the 

valuation process, and trail behind the true market value in time. This effect is called temporal lag bias. Below 

is a visual representation of the effect of temporal lag bias on an index. 

 

Figure 2.10: Effect of temporal lag bias on index values. 

2.6.2 Effects of Random Noise and Temporal Lag Bias 
Random noise affects the reliability of returns and value data in two ways. First, random noise exaggerates the 

volatility of the underlying returns and value series. Second, random noise reduces autocorrelation between true 

returns, possibly making uncorrelated returns appear negatively correlated. These two effects put together 

reduces the correlation between the noisy real estate returns series and any other series. However, beta estimates 

of the noisy data series is not affected, but the precision of the beta estimate suffers from the excess volatility. 
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Temporal lag bias affects the reliability of periodic returns and value series in one important way. It does not 

affect the mean of the returns, but it reduces the volatility and conditionally biases the returns depending on how 

the returns are trending. If true returns are trending up, then temporal lag will bias the returns low. Conversely, if 

the true returns are trending down, temporal lag will bias the return series high. This has the implication that the 

covariance with any non-lagged returns or value series will be reduced towards zero, meaning that temporal lag 

bias will underestimate systematic risk. This phenomenon is often referred to as smoothing and is predominantly 

an issue when comparing real estate indices to other more information efficient asset class indices.  

The combined effects of random noise and temporal lag bias depend on the scope of what is being observed. 

Measuring the performance of an individual real estate, or a small portfolio of real estate, the noise component 

will be the dominant error, while temporal lag bias plays a smaller role. Temporal lag bias plays a much larger 

role in measuring real estate performance on an aggregate level, while random noise on the aggregate 

performance level is generally cancelled out. 

When it comes to measuring the performance of real estate as an asset class, the random noise is likely wholly 

cancelled out given enough observations, but empirical observations show the standard deviation can be quite 

large. The real challenge to properly measuring the performance of real estate is getting rid of the temporal lag 

bias in a reliable manner. Geltner finds that the appraisal based indices in the U.S. market lag behind their true 

market values with about 0.5-0.6 years, and use a reverse-engineering formula to adjust for this effect (Geltner, 

1993). Analysts in the Swedish real estate market use the same approach and values to desmooth IPD statistics 

of the Swedish market (Leimdörfer, Buy cheap, sell dear, 2012). 

Geltner’s reverse-engineering desmoothing formula: 

𝑟𝑡 =
𝑟𝑡

∗−(1−𝛼0)𝑟𝑡−1
∗

𝛼0
, 𝑤ℎ𝑒𝑟𝑒 𝑎 𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑡ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑝𝑢𝑡 𝑜𝑛 𝑡ℎ𝑒 𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠 𝑦𝑒𝑎𝑟′𝑠 𝑟𝑒𝑡𝑢𝑟𝑛𝑠. 
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3 Investing in Real Estate 
There are various alternatives to gain exposure to the real estate market fundamentals. Investors can choose 

from four different general strategies – public and private equity asset investments and public and private debt 

asset investments. Debt assets are rights to the future cash flows that are paid by the borrowers and equity 

investments are claims to the residual that is left over after senior debt obligations are paid. This chapter 

explains the traits of the different investment vehicles. If not otherwise stated, the investment vehicles described 

are defined by Geltner et al., (2007). 

 

 PUBLIC MARKETS PRIVATE MARKETS 

 

EQUITY ASSETS 

Stocks 

REIT 

Mutual Funds 

Real property 

Private equity/RE funds 

Hedge funds 

 

DEBT ASSETS 

Bonds 

Money Instruments 

MBS 

Whole mortgages 

Subordinated Debt 

Hybrid Instruments 

Table 3.1 Public and private markets, and investment vehicles as defined by Geltner et al. (2007). 

3.1 Public and Private Markets 

The characteristics of public markets are that smaller homogenous shares of asset ownership are traded on 

transparent public exchanges. Price information is readily available and buyer and seller populations are large. 

The characteristics of private asset markets are that large heterogeneous whole assets are traded “over-the-

counter” (OTC). Buyers and sellers need to find each other and interact directly, without the supervision of an 

exchange. Private markets are not as transparent as public markets, less informational efficient, less regulated, 

and the market participants are fewer. However, many of the assets trading on public exchanges originate in the 

private markets, where they get repackaged and securitized, then sold on public markets. 

Public Equity Assets 

3.2 Stocks 

Buying stock is the act of becoming part owner of the equity in a company. Stock investments allow the holder 

to benefit from growth and upside potential in the cash flows of the corporation, and the price of the stock is 

determined by expectations of the future cash flows. Since equity claims are subordinated to debt claims, there is 

exposure to potential downside as well. Stocks potentially have infinite life, as long as the issuing company is 

not bankrupted or liquidated. Volatility, or risk, is therefore generally greater in stocks than in debt investments.   

The main issue with investing in listed real estate shares is that they seem to exaggerate the volatility in the 

underlying real estate. This can in part be attributed to the capital structure of the company. In addition, the short 

run correlation between real estate share returns and the stock market returns is greater than that of direct real 

estate returns and stock market returns. However, there are studies showing that long run correlation between 

direct property returns and listed property share returns converge with increased holding period. 
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3.3 Mutual Funds and Exchange-traded Funds 

Mutual funds are either closed-ended or open-ended. The differences lie in the funds ability to issue and redeem 

shares and the holders’ ability to trade the shares in the secondary market. Redeeming shares in an open-end 

mutual fund is done directly with the fund’s management, while shares of closed-end funds can be traded in the 

secondary. Closed-ended funds are the common type when it comes to real estate because of the relatively 

illiquid nature of the real estate asset class. 

An exchange-traded fund’s (ETF) structure can be described as a combination of open- and closed-end funds. 

They are traded in the secondary market like a closed-end fund, but can under some circumstances redeem 

shares like an open-end fund.  

Mutual funds and ETFs are subject to regulations when it comes to what types of assets they can invest in. The 

tradeoff is that are allowed to market themselves to the public. 

Mutual fund and ETF investments expose the holder to the fund’s portfolio of assets. Like stocks, mutual fund 

shares give access to upside and downside potential in the fund’s holdings and they are potentially infinitely-

lived. The risk of the fund shares is determined by its portfolio of assets. 

3.4 REIT shares 

A property investment vehicle, with origin in the U.S, which has similarities with mutual funds and stocks. 

Domestic laws regulate a REIT’s operations. The general idea is that investors buy shares that are publicly, or 

non-publicly, traded in the REIT’s. The REIT itself is tax transparent (exempt from tax) but has to pay out a 

stipulated percentage of its income as dividends to its owners, who in turn pay taxes. Usually, 90 to 100 percent 

(depending on country) of the earnings need to be paid out as dividends and 75 to 85 percent of the earnings 

need to stem from real estate investments (Hans Op’t Veld, 2005). The REITs are only available in 23 countries, 

but these countries include the major economies on all continents save Russia and China. 

The REITs have the same tendency as property shares to have a stronger correlation with the public equities 

market than the private property market. 

Private Equity Assets 

3.5 Direct Real Estate 

Direct property is the most fundamental form of real estate investment. Cash flows from the underlying real 

estate determine the returns and are subject to unique risk in the local market conditions, as well as the systemic 

risk. Directly owned real estate has some characteristics that make them hard to diversify without tradeoffs. 

Real estate management gain returns to scale if all real estate of an owner is geographically concentrated to a 

smaller area. Geographical concentration also means that the real estate owners become more exposed to local 

market risk. 

Real estate investments are typically capital intensive and traded as whole units. Diversification by buying 

multiple properties in different geographical areas therefore becomes cumbersome because of capital constraints 

on the investor as well as added management difficulties due to a geographically dispersed portfolio. 

Real estate assets are less liquid than most other assets. The market value can be hard to determine and they 

cannot be sold very quickly, especially under stressed market conditions. 
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Land and buildings make good collateral for mortgages. The real estate market as a whole is therefore relatively 

highly levered. Capital market conditions will therefore substantially affect the market value and liquidity of real 

estate. 

3.6 Private Equity Fund 

Private equity funds are investment vehicles for high net worth individuals and institutions. They often have very 

specialized management and invest within the segments of the market the management is specialized in. These 

funds acquire capital through private fundraising and cannot be marketed to the public.  Usually, the funds have 

a lifespan of 4 to 10 years after the closing of the fundraiser. As the fund reaches its maturity the assets are 

liquidated and eventual profits are distributed. 

The European Association for Investors in Non-listed Real Estate Vehicles (INREV) defines real estate funds 

depending on leverage. The funds are categorized as core (0-30 percent leverage), core plus (30-50 percent), 

value-added (60-65 percent) or opportunistic (70+ percent) (INREV, 2011). 

A real estate private equity fund investment grants full exposure to property risk and cash flows and shows no 

increased correlation with the public stock and bond markets. 

3.7 Hedge Fund 

Like private equity funds, hedge funds cannot market themselves to the public and are aimed at high net-worth 

individuals and institutional investors. The most common structure is that of an open-ended fund – that is, 

holders buy and redeem their shares of the fund with the fund management directly but cannot trade them in a 

secondary market. 

Hedge funds do not generally specialize in real estate investments, but they have become a real estate market 

participant in the wake of the U.S. financial crisis. 

Hedge funds are potentially infinitely-lived and grant full exposure to the up and down sides of the cash flows of 

the fund’s assets. 

Public Debt Assets 

3.8 Bonds 

Investing in bonds is the act of becoming part lender to a corporation or a government entity. Bond investments 

give bond holders the right to future debt payments by the borrowers. These payments consist of a contractually 

fixed interest payment, called a coupon, and the retirement of the debt at the maturity date. Generally, the bonds 

are secured by the issuer’s assets and give a relatively senior claim to the cash flows produced by the assets. 

Because the cash flows and maturities of bonds are contractually fixed, and the claims on the cash flows are 

relatively senior, they are typically less risky than equity investments, but they do not allow the investor to 

partake in any potential upside. However, the prices of bonds are very sensitive to market rates. Bond price 

volatility is amplified with longer maturities. 

Bonds are rated by credit rating agencies depending on the issuer’s risk of default on the bond payments. (The 

three largest credit rating agencies are the Fitch Group, Moody’s and Standard & Poor’s.) 

Bonds issued by real estate companies are generally secured in underlying property and are called mortgage 

bonds. These bonds give the bond holders a direct claim to a parcel of land in the case of the issuing company 

going bankrupt. 
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3.9 Money Instruments 

Money instruments are highly liquid short term debt instruments, such as repurchase agreements, certificates of 

deposit, treasury bills and municipal notes. Investing in money instruments is the act of becoming a short term 

lender to banks, corporations and municipalities/governments. Like bonds, they have contractually fixed coupons 

(if there are any coupons) and maturity dates. Money instruments have maturities of less than one year and are 

commonly regarded as cash deposits. The yield and risk alike are typically low. Money instruments are not real 

estate investments, however, they are used as the baseline risk free investment and is used for reference. 

The U.S. financial crisis proved money instruments were not as safe an investment as perceived. Money market 

funds lost money in the Lehman Brothers bankruptcy, which sparked a run from these investments with 

subsequent liquidity troubles for financial institutions as a result.   

3.10  Mortgage Backed Securities (MBS) 

Mortgage backed securities are securitized and repackaged mortgages originating in the private debt market. 

There are residential and commercial MBS, depending on what the underlying property is characterized as. 

There are residential and commercial MBS, both based on mortgages that originate in the private debt market. 

These mortgages are then typically sold to investment banks that pool them together in a trust. The trust then 

sells the shares of the trust in the public markets as MBS. Before the shares are sold the trusts classify the 

securities in different tranches, often called the senior, mezzanine and equity tranches. Senior tranches get paid 

first, mezzanine second and the equity tranches get the residual. Rating agencies then rate the different tranches 

to give investors a risk measure of the different tranches. 

Like bonds, MBS are fixed income investments with contractual cash flows and no participation in upside 

events. 

Lately residential MBS proved to be a much riskier investment than their ratings implied. Credit to households 

was very loose before the collapse in 2007 and 2008. Mortgage underwriters could sell the loans to investment 

banks and get rid of the risk, while the investment bankers did not conduct proper due diligence. Rating agencies 

in turn were too generous with their ratings, enabling pension funds and mutual funds to invest in residential 

MBS. However, commercial MBSs proved to fare relatively well through the financial crisis and did not 

contribute to financial market instability. 

Private Debt Assets 

3.11 Bank Loans/Whole Mortgages 

Bank loans are privately negotiated, be they residential or commercial. When property act as collateral for the 

loan they are termed mortgages. The mortgage terms vary depending on whether the borrower or the lender 

carries the interest rate risk and in which manner the interest and amortization is paid. 

Commercial mortgages generally have seniority over any other claims on a company’s cash flows. Senior debt 

holders get paid before junior debt holders and in the event of bankruptcy they get compensated first. Since 

property investments are typically large, it is not uncommon for banks to cooperate and lend as a syndicate to 

avoid excessive unique risk. Senior debt holders may have negotiated terms that give them a say on whether the 

borrowing corporation can acquire subsequent debt. 

Senior secured debt generally does not warrant a big spread over market lending rate benchmarks, such as Libor, 

Euribor or Stibor, since the seniority and security in the underlying property reduce the risk that the lender will 

not be compensated in the event of default. The lenders required spread increases with risk, making subordinated 

debt more expensive than senior secured debt. 
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Maturities for commercial mortgages typically range from 5 to 25 years, depending on market and underlying 

property. Residential mortgages typically have maturities in excess of 20 years. 

If the lender carries the interest rate risk, the value of the long term loans is highly sensitive to interest rate 

fluctuations. 

3.12 Subordinated Debt/Mezzanine Debt 

Subsequent debt that is acquired after the senior secured debt is called subordinated debt. Subordinated debt 

holders get paid after more senior claims and have lower priority in the event of liquidation. The terms of these 

loans vary and they are often agreed upon on a case by case basis. 

Due to the higher risk accompanying these terms, subordinated debt warrant higher yields. As with senior debt, 

the interest rate risk to the lender is determined by the agreed upon terms of the loan and its maturity. 

3.13 Shareholder Loan 

A shareholder loan is loan from the equity owners to the company. This type of financing is common in new 

companies that have shown the ability to produce positive cash flows, but do not yet have the stability required 

by lending institutions. Shareholder loans typically have the lowest priority of all debt investors in case of 

default or liquidation. 

Terms of a shareholder loan vary greatly. In a real estate company the shareholder loans are generally secured in 

property. Interest payments may be deferred and added to the principal, making the repayment structure 

uncertain to some extent. 

Some controversy surrounds shareholder loans. In some cases they are used for tax evasion purposes. A common 

tax evasion strategy is for the shareholders to lend capital to their corporation at rates far above what they could 

obtain in the capital markets. This way the lenders obtain a substantial return, before corporate tax is paid, in the 

form of interest payments while the corporation enjoys the tax shield that occurs with the interest payments 

(Swedish Tax Agency, 2010) 
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4 Background and State of the Macroeconomic Climate 
To understand what caused the recent financial unrest and its implications on the availability of debt financing a 

short explanation of the subprime mortgage crisis, the sovereign debt crisis, and the ensuing updated regulatory 

framework is described below. 

4.1 The Subprime Mortgage Crisis 

Since late 2007 and forward the general economic climate has been turbulent. The collapse of U.S. housing 

prices set off a series of events that ultimately led to system failure in the global financial sector. The weak 

economic climate that resulted from the breakdown of the financial sector disclosed that some Eurozone states 

had unsound government finances, leading to what is popularly known as the European sovereign-debt crisis. 

The build-up of U.S. housing prices was a result of mortgages becoming progressively easier to obtain and the 

ability to securitize and sell the mortgages in the secondary market as mortgage backed securities (MBS). These 

MBS were often repackaged in tranches as mortgage backed collateralized debt obligations (CDO) to cater to 

different investors’ risk preferences. Rating agencies and insurance companies selling Credit Default Swap 

(CDS) contracts also played a key role in making subprime mortgage derivatives investable for institutions that 

are only allowed to invest in top rated securities, such as pension funds. 

As default rates on housing mortgages saw a steep increase starting in 2006, the financial institutions that were 

heavily invested in the junior tranches of the CDO’s began to experience severe distress. Solvency became an 

issue for systemically important financial institutions. A well-known marker of the severity of the situation is the 

Lehman Brothers bankruptcy on September 15, 2008.  

The burst of the U.S. housing price bubble and use of excessive equity leverage in the financial sector as a whole 

led to a situation where a global financial system failure was imminent. “Bailout” plans and austerity measures 

were administered in various countries and the global economy went into recession. 

4.2 European Sovereign Debt Crisis 

As the global economy went into recession after the subprime mortgage crisis, some member states of the 

Eurozone, for various reasons, started experiencing difficulties with government finances. The countries that 

currently are in the worst debt situations are Greece, Ireland, Portugal, Spain and Italy. In December 2009 

Greece reports a debt-to-GDP ratio of 113 percent, well in excess of the 60 percent that is allowed in the 

Eurozone. Concern about the state of the government finances of Greece, Ireland, Portugal, Spain and Italy 

started spreading on the credit market. The cost at which these countries could refinance their government debt 

increased significantly. Austerity measures have been taken in each of the affected countries and this far Greece, 

Ireland and Portugal have received bailout programs. 

The structure of the Eurozone, a monetary union without a fiscal union, has put the above mentioned countries in 

an awkward position since they have no way to domestically adjust the currency to serve their purpose. 

The Swedish National Institute of Economic Research forecast a dawning recovery in the Eurozone in 2013, 

with capacity utilization and BNP growing slowly in 2014 (Swedish National Institute of Economic Research, 

2012). 

4.3 Regulatory Responses to the Financial and Sovereign Debt Crisis 

The distress that resulted from the subprime mortgage crisis led to new regulatory frameworks internationally. 

The Basel III Accord was developed by the Basel Committee on Banking Supervision and the Solvency III 
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Directive was developed by the European Commission. Basel III introduces new global standards that financial 

institutions need to adhere to while Solvency II regulates insurance providers in the European Union. 

In 2008 the Swedish national assembly passed a law to grant government aid to credit institutions2, 

Law(2008:814).This law allowed the Swedish National Debt Office to guarantee part of certain banking 

institutions debt and to infuse capital in financially stable banks.  

4.3.1 The Basel III Accord 
The summary presented below is abbreviated from the framework presented by the Basel Committee on Banking 

Supervision (2011). 

The turmoil in the financial markets following the events in the U.S in 2007 and 2008 proved the Basel II 

regulations of the financial system was not adequate to avoid system failure. In December 2010 the Basel 

Committee on Banking Supervision (BCBS) presented a new framework for bank regulation in two documents 

titled “Basel III: A global regulatory framework for more resilient banks and banking systems” and “Basel III: 

International framework for liquidity risk measurement, standards and monitoring”. All the major economies of 

the world are represented in the BCBS and the Basel III accords are being adopted by all members. 

Basel III is built on three “pillars”. Pillar 1 regulates capital ratios, Pillar 2 regulates supervisory matters and 

pillar 3 states guidelines for market discipline. Basel III strengthens the pillars and adds regulations concerning 

liquidity, funding and leverage. 

Pillar 1 

Pillar 1 regulates the quantitative capital requirements of the Basel accords through stipulating minimum 

requirements that the financial institutions need to live up to. New for Basel III is the addition of a global 

liquidity standard.   

Capital Regulations (Figure 4.1 below for graphical representation) 

Stricter Definition of Capital- The type of capital that should constitute the capital requirement buffer is stated in 

greater detail. The financial crisis of 2008 showed that financial institutions often did not hold sufficient capital 

of high quality. Capital that is allowed to count towards the capital requirements are divided into Common 

Equity Tier 1 (CET1) capital3, Additional Tier 1 capital4 and Tier 2 capital5.  

Increased Capital Requirements- Common Equity Tier One capital requirement is raised to 4.5 percent of total 

Risk-Weighted Assets (RWA), up from 2.0 percent. Additional Tier 1 capital requirement is reduced from 2.0 to 

1.5 percent of RWA. Tier 2 capital requirement is reduced from 4.0 to 2.0 percent. These changes are to be 

phased in gradually before year-end 2015. 

Risk-weightings are calculated by either a standardized approach, where risk-weights are set by regulators 

depending on the counterparties rating, or by an internal ratings-based approach, where the banks assess the 

credit risk internally by applying Value-at-Risk-modeling. In order to be allowed to apply the internal ratings-

based approach the financial institutions has to receive approval from the national supervisors. 

Introduction of a Capital Conservation Buffer- A capital conservation buffer is introduced to increase the 

resilience of the financial institutions in times of stress. 2.5 percent CET1 capital of RWA needs to be held at all 

times. In combination with the increased capital requirements this brings the total CET1 requirement to 7.5 

percent of RWA. Implementation from 2016 to year-end 2019. 

                                                           
2 Credit institutions will be defined as a market actor that is allowed to receive deposits and other repayable 

funds from the public and can grant credit for its own account.  
3 Common Equity Tier 1 capital predominantly consists of common shares and retained earnings.  
4 Additional Tier 1 capital has features of both debt and equity, such as preferred shares. 
5 Tier 2 capital, or gone-concern capital, is capital that can absorb losses if the institution is liquidated. 
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Introduction of a Countercyclical Buffer- Depending on the economic climate regulatory authorities will impose 

a countercyclical buffer ranging between 0 and 2.5 percent of CET1. This buffer is designed to smoothen the 

boom-bust cycles. Implementation from 2016 to year-end 2019. 

 

 

Figure 4.1: Capital regulations implementation schedule  

 

Risk Coverage 

Counterparty Credit Risk- A strengthened framework for the capitalization and management of counterparty 

credit risk is implemented, as well as incentives to clear over-the-counter derivatives through central 

counterparties.  

Containing Leverage 

Leverage Ratio- Introduction of a leverage ratio based on total exposure to supplement the strengthened risk 

framework. Basel III suggests that tier 1 capital to total exposure ratio should be above 3 percent. This is 

designed to keep the financial institutions from building up too much leverage and keep the balance sheet from 

growing unsustainably. The leverage ratio is not currently under pillar 1 of Basel III, but the leverage ratios of 

the banks will be monitored from 2015 and added to pillar 1 in 2018. 

Global Liquidity Standard  

Net Stable Funding Ratio (NSFR). 

 By adding the net stable funding ratio Basel III aims to ensure that the financial institutions fund their 

operations in a sustainable way. The ratio of available stable funding to required stable funding need to exceed 

100 percent at all times and the ratio is to be reported quarterly. 

The stability of the funding is determined by weights – long term secure deposits get a high stable funding 

weight, while deposits with a maturity of less than a year receive a low weight. The required stable funding is 

determined in a similar way – assets such as cash are weighted at 0 percent, while retail loans with a time to 

maturity of less than a year are weighted at 85 percent. 
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To keep the NSFR above 100% the financial institutions need to match the maturities of their assets and 

liabilities, which should make them move away from short-term interbank financing. The NSFR is under 

observation until January 1, 2018, when it is scheduled to be implemented under pillar 1. 

𝑁𝑆𝐹𝑅 =
𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔

𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑡𝑎𝑏𝑙𝑒 𝑓𝑢𝑛𝑑𝑖𝑛𝑔
≥ 100% 

 

Liquidity Coverage Ratio (LCR) 

 While the NSFR strengthens long run resilience of financial institutions, the LCR aims to strengthen their short-

term resilience. The ratio of high quality liquid assets to the total net liquidity outflows over a 30 day stressed 

period need to exceed 100 percent. 

A minimum of 60 percent of the high quality assets need to be “extremely liquid”, such as cash or other highly 

liquid transferable assets. A maximum of 40% can be made up of “high liquidity and credit quality” transferable 

assets. 

𝐿𝐶𝑅 =
𝐻𝑖𝑔ℎ 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑙𝑖𝑞𝑢𝑖𝑑 𝑎𝑠𝑠𝑒𝑡𝑠

𝑇𝑜𝑡𝑎𝑙 𝑛𝑒𝑡 𝑙𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 𝑜𝑢𝑡𝑓𝑙𝑜𝑤𝑠
𝑜𝑣𝑒𝑟 30 𝑑𝑎𝑦𝑠

≥ 100% 

Pillar 2 

Pillar 2 handles the framework of supervisory matters and risk management practices of the financial 

institutions. The supplementary additions through Basel III cover how the banks should calculate and manage 

risk as well as facilitating supervision. 

Pillar 3 

Pillar 3 handles matters of transparency and disclosure. Basel III revises the requirement for what needs to be 

disclosed by the banks so that supervisors can ensure that the banks are fulfilling the regulations under pillar 1. 

Implications of Basel III 

The OECD estimates that the implementation of Basel III will impact the medium term GDP growth by -0.05 to 

-0.15 percent annually, assuming there are no changes regarding monetary policy. This could be offset by 

lowering monetary policy rates an estimated 0.50 to 0.80 percent, given that the rates have room to move down 

(i.e. not affected by the zero lower bound). Bank spreads with regards to lending rates are projected to increase 

by 0.15 to 0.50 percent, resulting in an increase in the cost of capital for leveraged investments (OECD, 2011). 

4.3.2 Solvency II  
The summary presented below is abbreviated from the framework presented by the European Commission 

(2009). 

Solvency II is a directive that was initiated by the European Commission in 2009. The purpose of Solvency II is 

to revise the preceding Solvency I directive to avoid unrest in the insurance sector by improving the protection of 

insurance policy holders and harmonizing the insurance market throughout the EU. The Solvency II directives 

are sometimes referred to as “Basel for insurance companies” and are similarly built on three pillars. Solvency II 

was originally intended to be implemented by January 2013, but has been delayed to January 2014. 

The pillars of Solvency II: 

Pillar 1 
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Like under Basel III, pillar 1 regulates quantitative capital requirements. Solvency II introduces a buffer that 

needs to be held at all times for insurers to be able to withstand rare events. 

The requirements can be calculated either by a standardized model supplied by the regulators or an internal 

model if the insurer receives validation. 

Solvency Capital Requirements (SCR) 

The SCR aims to ascertain that an insurance provider is able to meet its obligations under most stressed 

conditions. The SCR is calculated by application of VaR-modeling calibrated to 99.5 percent confidence over a 

one year time period. In other words, the SCR is calibrated to only be breached by a once in 200 year event. The 

SCR covers all the risk factors affecting insurance providers’ liabilities (insurance, credit, market and operational 

risk). Depending on the insurer’s portfolio of assets and liabilities, the SCR as a percentage of total liabilities 

will vary from insurer to insurer. 

If the SCR is breached supervisory authorities will step in with the motive to restore solvency. 

Minimum Capital Requirements (MCR) 

The MCR is the lower boundary for the SCR, and is calculated as a percentage of SCR. The exact level of MCR 

is not determined yet but it is approximated to be at a level where it should provide protection from a one-in-six 

year event. If the MCR is breached the supervisory authorities will take control of the insurer. 

Pillars 2 and 3 

Pillars 2 and 3 have the same structure as Basel III’s. Pillar 2 handles Qualitative requirements for risk 

management and internal risk assessment, while pillar 3 handles informational disclosure and transparency 

matters. 

Implications of Solvency II on the Real Estate Market 

The previous Swedish regulations separated the capital requirements for occupational insurance from regular 

insurance through an IORP-option. Regular pensions were governed by Solvency I and occupational pensions 

were regulated by the Institutions for Occupational Retirement Provisions Directive (IORP). At this point under 

Solvency II there is no separation between the two. 

Future occupational pension commitments can be predicted with relative certainty, therefore a portfolio of assets 

can be tailored to the occupational pension liabilities. Solvency II regulations limit the ability to optimize the 

occupational pension portfolios with regards to their liabilities. To allow for occupational pension entities to be 

exempt from unnecessary regulations an IORP II directive is being discussed (U.K. Financial Services 

Authority, 2012). 

The amount of capital that needs to be held by the insurer to cover a potential “shock” to the asset values are 

uncertain at this moment. The current proposal of Solvency II is that insurers should have to hold capital 

equivalent to a 25 percent write-down of property book values. Depending on the cost of investing in real estate 

relative other asset classes, this could potentially have major implications in the real estate asset market due to 

the insurance companies’ large market share. 

4.3.3 Alternative Investment Fund Manager Directive (AIFMD) and the 

European Market Infrastructure Regulation (EMIR) 
The summary presented below is abbreviated from the framework presented by European Commission (2009). 

An Alternative Investment Fund (AIF) is a fund that is not regulated by the UCITS directive (i.e. hedge funds, 

private equity funds and real estate funds). After the financial crisis of 2008 it became evident that AIFs 
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contributed substantially to systemic risk. Introduction of AIFMD and EMIR will increase transparency in the 

AIF market and increase the cost of trading with OTC-derivatives. 

The European Commission passed the AIFMD in early 2012 and it is to be implemented by mid-2013. EMIR 

was passed in early 2012 and is to be implemented from January 2013. 

AIFMD introduces regulations with the following objectives: 

 Increase the transparency of AIF managers toward investors, supervisors and employees in invested 

companies 

 Equip national supervisors with the information and tools necessary to monitor and respond to risks to the 

stability of the financial system that could be caused or amplified by AIF managers’ activity. 

 Strengthen and deepen the single market, thereby creating the conditions for increased investor choice and 

competition in the EU. 

 Increase the accountability of AIF managers holding controlling stakes in companies towards employees 

and the public at large (mainly applies to private equity funds) 

EMIR introduces regulations with the following objectives: 

 Increase the repository capital requirement for OTC derivatives to reduce counterparty credit risk. 

 Increase transparency by implementing reporting requirements for OTC derivatives. 

While AIFMD mainly implements transparency measures and an authorization framework, concerns have been 

raised whether the directive will discourage non-EU AIFs from investing in the EU. 

EMIR regulations will impact the cost of capital for AIFs due to the repository requirements. This regulation is 

aimed toward controlling excessive speculation by hedge funds, but spills over to private equity and real estate 

funds as well. For highly levered real estate funds the regulations mean the cost of securing interest rates through 

interest rate swaps will increase. 
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5 The Swedish Real Estate Market 
Unless otherwise stated, information about the Swedish real estate system is abbreviated from chapter 5 in the 

Swedish Riksbank’s report “Finansiell stabilitet 2011” (Riksbanken, 2011), written by Stellan Lundström and 

Bo Nordlund. 

5.1 Overview of the Real Estate System  

Below is a general model of the real estate system used by Geltner et al. (2007) that is applicable to any well-

functioning real estate market. The purpose of presenting this model is to visualize and create a foundation on 

which the information and analysis of this paper will build. 
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Figure 5.1: The real estate system as defined by Geltner et al. (2007). 

The model depicts how the space market, the asset market and the development industry is interconnected, with 

the capital market and national, as well as local, macroeconomic factors as fundamental drivers.  

We see how macroeconomic factors affect demand for space, which drives the occupancy and rent levels, which 

are in turn affected by the past and current workings of the development sector. The capital markets and the 

space market supply the fundamentals of the asset market, which in turn dictate if new development is profitable. 

5.2 The Space Market 
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The Swedish space market differs from the norm when it comes to the details of the leases. The general practice 

is to sign gross leases, in which the landlord is paying the operating expenses. A net, or hybrid, lease contract is 

more common in most other space markets. In a net lease, the landlord supplies the space while the tenant carries 

the operating expenses. 

Swedish office lease lengths are short in comparison to other EU member states. A Swedish office lease 

averages 4-5 years, while a U.K. lease averages 8-9 years (BPF/IPD, 2011). Societal leases have longer lease 

lengths, often above 15 years, but the lengths vary with tenant and real estate. Under normal circumstances 

housing leases have no determined renegotiation date, but run until further notice by the tenant. Termination of a 

housing lease by the landlord is highly regulated in law. 

Excluding shopping mall and hotel leases, the Swedish leases usually follow a standard template developed by 

the Swedish landlords association. Historically the leases have been tied to the CPI and renegotiated at maturity, 

but lately the new leases have tended to be tied to the Treasury bill rate to follow the Riksbank’s monetary 

policies. In contrast, a U.K. lease often has an “upward-only” clause, with the effect that the rent cannot go down 

with the same tenant unless mutually agreed upon.  

What happens in terms of vacancies and rent levels in the space market directly governs the circumstances in the 

asset market. Figure 5.1 above shows that real estate market values depend on expected cash flows from rents 

and market capitalization rates. The state of the capital markets plays a leading role in enabling the asset market 

to stay liquid. 

Real estate on the Swedish space market that accommodates rental housing has had a more stable growth of 

returns than commercial real estate over the past 20 years. The collectively negotiated rent control system is the 

major contributor to stability. In growing local sub-markets, the rent is generally below what a free market value 

would suggest. In small or receding local sub-markets, the rent has been held up by landlords taking measures to 

control the supply. Municipal landlords are often the largest owners of rental housing in small and receding areas 

and they play a key role in the rent control system, thus being able to keep the rents from falling nominally, 

making the rent level development highly foreseeable.  

5.3 The Development Industry 

The asset market determines the property market values. The general condition that needs to be met for new 

development to be commenced is that property market values exceed the cost of construction and land, i.e. 

Tobin’s Q > 1. In a highly regulated real estate market, such as the Swedish market, the planning and permit 

processes are time consuming. Along with the inherent time consumption of building production, this often 

results in newly produced supply of space reaching the space market in a macroeconomic downturn. As a result, 

the supply of space exceeds demand which adds to rents and occupancy reductions. 
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Figure 5.2: DTZ Sweden AB 

5.4 The Swedish Asset Market 

The market value of the Swedish investable asset market was evaluated to roughly SEK 1095 bn at year-end 

2011. Asset market actors can be divided into five main categories - listed companies, non-listed private 

investors and corporations, Swedish institutions, foreign investors, and government and municipalities. The 

figures below depicts the investor categories’ market shares as a percentage of the total SEK 1095 bn, market 

value by type of real estate, as well as market value by region. (Nilsson, Rundquist & Zingmark. 2011) 

 

Up to 2008 international investors were the net investors in the Swedish asset market. Since 2009 Swedish 

investors have been the net investors while international actors have been the net sellers, see figure 5.2 below. 
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rental housing, as seen in figure 5.3. Housing has proved more liquid during the recent financial unrest and is 

mainly driven by institutional investor activity. (Savills Research, 2011) 

 

 

Figure 5.2 and 5.3: Savills Research (2011) 

 

5.5 The Capital Market 

The space market is the most fundamental part of the real estate system when it comes to determining rents and 

occupancy rates, but the asset market is the essential part that determines property prices and investment 

profitability. Real estate investments consist of claims to future cash flows from the underlying land and 

buildings. Real estate assets can thus compete with other types of investments in the capital market, such as 

stocks and bonds. From an economic standpoint, the real estate asset market is to be viewed as part of the greater 

capital market.  

The broader capital market can be divided into four categories depending on whether the assets are traded 

publicly or privately, and if they are equity or debt claims (see Table 4.1) 
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Public markets are characterized by having many participants that frequently trade homogenous shares of equity 

or debt claims. As a result, the public markets show greater liquidity and informational efficiency than the 

private market. 

The private markets are characterized by individual buyers and sellers dealing directly with each other, often 

trading whole heterogeneous assets in single transactions. As a result, private markets usually show less 

informational efficiency and liquidity than private markets. 

An equity asset is junior, or subordinated, to a debt asset when it comes to claims on future cash flows or 

liquidation. Thus, equity assets are higher risk investments than debt. However, an equity investor typically has 

more control over the management of the underlying assets and gets more upside if the company is doing well. 

A debt asset is a claim on the future cash flows that are being paid by a borrower on the principal of loans they 

have taken out. Debt cash flows are contractually fixed, which means the cash flows are predictable unless there 

are occurrences of default. In comparison with equity assets, debt assets have a more senior claim to the assets 

and cash flows of the company. Debt holders do not get any upside if the company is doing well, but in the event 

of liquidation debt assets have seniority over equity assets. 

A well-functioning capital market is essential to economic growth. The general purpose of the financial system 

in general, and capital markets in particular, are to reallocate capital in the form of savings and deposits to 

investable projects. The capital markets also facilitate distribution and diversification of economic risk through 

the secondary market by enabling the trade of debt and equities. 

5.6  Macroeconomic Climate 

The general macroeconomic climate is the main factor affecting all parts of the real estate system by driving 

demand for space in the space market, prices in the capital market and added supply in the development market. 

Empirical studies in the U.S. show as much as 70 percent of the variations in asset market returns can be 

explained by variations in macroeconomic growth. 

Economic growth also varies regionally and locally. In Sweden, the major urban areas provide greater return 

potential, as well as increased risk, while smaller regional centers show less return potential and less volatility. 

The main reasons for fluctuations in market values of real estate is a result of the interplay between the rent 

development in the space market, and the required returns formulated in the asset market, which in turn are 

affected by the capital market conditions. 

 The inelastic nature of the supply of real estate as an asset class can explain much of the volatility in growing 

regions. The planning and building process often takes several years, and in many cases it means supply is added 

to the market during periods of low growth, thus reaffirming the downward movement in the market. 

Conversely, the real estate market can affect the general macroeconomic climate in a profound way. The 

Swedish real estate bubble in the early 1990’s, the U.S. housing bubble in 2007 with various European real 

estate crisis in the wake are evidence of that. 

A more thorough description of the contemporary macroeconomic factors affecting the real estate system today 

is presented in chapter 4. 
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6 The Swedish Pension Authority 
To examine the reasoning behind national pension fund’s investment strategies and interest in directly owned 

real estate, an understanding of the Swedish pension authority is needed. In this section follows a brief overview 

of the pension authority as a whole and the operations of national pension funds in particular.  

6.1 Brief Overview if the Pension Authority 

If not stated otherwise, the information presented below has been gathered from the Orange Report (2011). In 

2001 the national assembly instated the current defined cost pension system - reforming the preceding ATP-

system, which was a defined benefit system - to better deal with a skewed demographic and future income 

development uncertainty. The pension system in place is governed by the pension authority and is built up by 

three different components: the national pension, the occupational pension and the private pension. 

 

National Pension: Based on employment income and other taxable income. Annually 18,5% of the employment 

income and other taxable income up to 7,5 price basis amounts (SEK 330 000 as of 20126, everything above this 

is considered regular tax) is committed to this category. This is paid in part by the employer as an employment 

tax (16 percent) and in part by the employee as a pension tax (2.5 percent, tax deductible). 16% of the national 

pension fees are transferred to what is called the income pension, while the remaining 2,5% is transferred to 

what is called premium pension. Anyone who has resided and had a taxable income in Sweden is entitled to the 

national pension.  

Occupational Pension: The majority of the employed population benefit from some kind of occupational 

pension plan. Terms vary depending on what union the employee belongs to, or what is agreed upon on an 

individual basis. This pension is either premium based or privilege based, depending on the agreement. The 

premium based pension is dictated by the sum paid to the pension plan by the employer, while the privilege 

based pension is founded on a percentage of the employee's final salary. 

Private Pension: This pension is voluntary and is not governed by the pension authority. 

Of importance to this paper’s analysis is the income pension transferred to the AP funds. 

 

6.2 Assets and Liabilities in the National Pension Plan 

The national pension system is engineered to sustain itself without direct intervention by the government to 

resolve eventual shortages. To handle imbalances between assets and liabilities the model has a capital buffer 

that is administered by five different pension funds. Each of these funds are stand-alone public authorities, but 

with identical mission statements. The operations of these funds will be covered more in depth later in this 

chapter. 

                                                           
6 Numbers from Statistics Sweden (SCB, 2011). 
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Figure 6.1 

The assets in the system consist of two parts. First, there's the buffer funds mentioned above, which administer 

actual capital. Second are the fee assets, which consist of the expected future cash flows from the employed 

population. 

Fee asset’s value depends on population growth, economic growth, employed population and income growth 

development. 

 

The liability side consists of the committed pensions to the retired population and is subject to the variables of 

average life span, amount of retired individuals, and income growth development. 

 

To assess the financial status of the system a balance quota needs to be analyzed. It is readily calculated by 

dividing the asset side by the liability side. Any number larger than one means that the system is running with a 

surplus, any number smaller than one means it is 

running with a deficit. 

 

When the liabilities exceed the assets (i.e. balance quota is below one) the buffer funds step in to even out the 

disparity. If nothing was done in time to balance the system, a balance quota below one for a longer time would 

deplete the buffer funds and lead to a bankrupt system. The 16% pension fee would just not suffice to keep 

solvency in the long run. Therefore a mechanism is implemented, the balance index, that reduces the liabilities at 

the expense of pension growth, effectively decreasing the aggregate pension amount. 

 

The stated goal in the national pension plan is to have pension growth follow the employee income growth. 

Since the 16% fee accounts for the income growth by default, the retired population gets full benefit of the 

income development as long as the balance quota equals or exceeds 1. If the balance quota is below 1 the 

pensions will follow the balance index until the assets and liabilities are balanced and then return to follow the 

income index. 

𝑃𝑒𝑛𝑠𝑖𝑜𝑛(𝑦𝑒𝑎𝑟 𝑇) ∗
𝐵𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔 𝐼𝑛𝑑𝑒𝑥(𝑦𝑒𝑎𝑟 𝑇 + 1)

𝐵𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔 𝐼𝑛𝑑𝑒𝑥(𝑦𝑒𝑎𝑟 𝑇) ∗ 1.016
= 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 (𝑦𝑒𝑎𝑟 𝑇 + 1) 
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Figure 6.2: Depiction of the effects of the balancing mechanism 

 

6.3 The Income Buffer and the AP Funds 

To maintain solvency in the pension system at times when it is running with a deficit, a liquid buffer has been set 

aside to handle any short run discrepancies. This buffer is targeted to amount to 10% of the total assets, while the 

expected future pension fees amount to the remaining 90%. At times when the pension system is in balance and 

running with a balance quota that exceeds 1, the residual surplus is forwarded and administered by the five AP 

Fund authorities. 

 

As mentioned above, there are five AP funds that administer the buffer in the income pension system- AP1, 

AP2, AP3, AP4 and AP6. AP6 differs somewhat from the other funds and has another investment agenda that is 

geared towards private equity and venture capital investments. In addition, AP6 is regulated in a separate law 

(2000:193) and is a “closed” fund, meaning there are no regular deposits or withdrawals from the fund. The 

operations of AP6 will be disregarded in this paper since its operations does not impact the analysis. 

 

The board of directors in each of the funds consists of nine members that are appointed by the government. Two 

members of the board are to be recommended by employer and employee interest organisations respectively. 

The board of directors in turn appoints the chief executive that will manage the funds administration. 

 

The four AP funds of interest are regulated in the law (SFS 2000:192) (Svensk Författningssamling, 2011), about 

national pension funds (AP Funds). The mission statement reads as follows (freely translated): 

4 kap. Capital Administration 

1§ First through fourth AP funds shall administer the funded capital in such a way that it becomes of greatest 

possible value to the insurance of income based retirement pension. 

 The total risk level in the fund investments shall be low. The funded capital shall, at a preferred 

risk level, be invested in such a way that high return in the long term is achieved. 

 The funds shall have necessary readiness in the investment operations to be able to transfer 

required capital to the Pension Authority according to 2 kap. 2§. Law(2009:192) 

 

In the context of modern portfolio theory, the law clearly states that the AP authorities 4 shall act as a risk averse 

investor that seeks to optimize expected return at a low risk level. 
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6.4 Investment Regulations and Exceptions for Real Estate for AP Authorities 

As stated above, the operations of the AP funds are regulated in law (SFS 2009:192). There are several 

exceptions with regards to investments in real estate. The general investment regulations are found in the fourth 

chapter and the paragraphs of interest for property allocation are listed below (freely translated). 

 

4§ At least 30% of the market value of each fund’s total investments are to be allocated to low credit and 

liquidity risk bonds. 

 

5§ AP1 through 4 shall only invest in stock that are, or will be within one year, traded on a public exchange. 

Real estate investments are exempt from this regulation. 

 

6§ AP1 through 4 shall not own more than 2% of the market value of any one stock on a public Swedish stock 

exchange. Real estate companies in which the AP funds have more than 10% of the votes are exempt. 

 

7§ AP1 through 4 shall only acquire bonds or debt obligations that are available for public trade. Real estate 

companies in which any combination of the AP funds own a majority of the votes are exempt. 

 

9§ None of AP1 through 4 shall hold so many stocks that they represent more than 10% of the votes in any 

company. This does not apply to non-publicly traded real estate companies or real estate companies of which any 

combination of AP funds owned a majority of the votes before an initial public offering. 

 

With the current regulations and exceptions, the theoretical maximum allocation to investments in real estate is 

capped at 70 percent. 

6.5 Overview of the AP Funds’ Portfolio Allocations 

Since the AP funds have separate boards of directors and management teams, there are some differences between 

them with regards to portfolio allocation. At the start of 2001 the previous national pension plan’s assets was 

divided and apportioned to AP 1 through 4. These portfolios were near identical and consisted of 70 percent 

bonds, 24 percent Swedish stock, 3 percent foreign stock and 3 percent real estate. At the end of 2001 the 

portfolios had been reallocated drastically, with a clear trend towards large weights in foreign stock. The average 

AP portfolio consisted of 37 percent bonds, 20 percent Swedish stock, 39 percent foreign stock and 3 percent 

real estate as of 2001-12-31 (figure 6.3 below). (AP1-AP4, 2001) 
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Figure 6.3: The column on the left shows the asset composition of the portfolios that was transferred to the AP 

funds by year-end 2000. The columns denoted AP1-4 show the reallocated portfolios as of year-end 2001.  

The sudden shift from interest-bearing assets to foreign stock was a result of each of the funds conducting Asset 

Liability Management (ALM) studies to assess what would be the ideal portfolio allocation with regards to the 

AP fund’s role in the pension plan. Since 2009, the ALM procedure has been reworked and new strategies for 

ideal asset allocation have been implemented. However, to gain a better view of how the AP portfolios have 

been decided upon historically, a brief look into the ALM process will be helpful.  

6.6 Asset-Liability Management (ap4 2011) 

Due to the Sweden’s skewed demographic, the prognosis for the national pension plan’s future cash flows shows 

a long run deficit. In 2009 the national pension plan’s expenses began to exceed its income. This deficit is 

expected to be maintained until roughly 2045 (see figure 6.4 below). 

 

Figure 6.4: Base scenario prognosis for the net cash flows of the national pension plan (Orange Rapport 2011, 

p.27)). 

In order to satisfy the long term needs of the national pension plan and keep the balancing mechanism from 

being activated, the AP’s boards of directors conducted ALM studies to decide upon the portfolio compositions 

that would allow them to fulfill the task at hand. In the case of the national pension plan, the AP ALM studies 

inputs are mainly based on the prognoses of retirees, unemployment, employment, migration, births, and risk and 

return measures of financial assets. 

The AP funds concluded that they would have to produce real returns in the magnitude of 4.0-4.5 percent 

annually (Årsredov 2001 AP1-4) to fulfill their aim of keeping the balance mechanism from activating.  

The ALM studies were the base upon which the boards determined their respective reference portfolio, or 

normal portfolio. These reference portfolios state the perceived allocation that, if held for the long term (30-50 

years), would produce the required returns with the lowest risk profile. 

The boards of directors updated the reference portfolios on shorter intervals to suit the market conditions in the 

short to mid-term. These annually updated portfolios, called strategic portfolios, provided the funds’ 

management with the boundaries to which they would have to adhere. Although smaller deviations from the 

strategic portfolios were allowed, the strategic portfolio weights show the preferences of the boards of directors 

with regards to assets classes. 
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The past reference and strategic portfolios are a good indicator of how the different funds viewed the different 

asset classes.  

AP1 and 4 kept their reference portfolio weights to direct real estate at 3 percent from 2001 through 2008, while 

AP2 and 3 allowed for a somewhat larger weight during the same period. AP2 and 3 showed early interest in 

diversifying their portfolios with various real estate strategies, while AP1 and 4 kept their shares of AP 

Fastigheter but avoided further investments in the asset class until 2008.  
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7 Real Estate’s Role in a Portfolio of Risky Assets 
There is extensive research in the field of portfolio theory, but empirical studies show there are large 

discrepancies between what portfolio theory states is optimal asset allocation and how institutional portfolios 

are allocated in reality. In this chapter we will look into what arguments there are for including real estate in an 

institutional portfolio and what cause there might be for any discrepancies. 

7.1 Real Estate Data 

Modern portfolio theory assumes normal distributions and stable correlations over time. This may be too 

optimistic as empirical data suggests otherwise. The nature of the real estate as an asset class also gives rise to 

some unique data reliability issues. Factors regarding return distributions, smoothing and appraisal error need to 

be examined to evaluate the MPT discourse.  

7.1.1 Return Distributions 
The applied theories for optimal portfolio allocation generally assume normally or log-normally distributed 

returns. Empirical evidence of stock and real estate returns suggest otherwise. Measuring returns from 1897 to 

1959 on the Dow Jones and S&P500 indices, Eugene Fama (1965) showed that extreme tail events were far 

more common for all stock than what would be predicted from normally distributed returns. In addition, the 

distribution of returns was more frequent around the mean than would be predicted by normally distributed 

returns. Such a distribution, with a tighter probability distribution around the mean and with fat tails, is said to 

have a positive kurtosis, or to be leptokurtic. Studies on various real estate market returns show signs of kurtosis 

and skew to reject normal distribution assumptions over most holding periods (Myer & Webb, 1993; Young & 

Graff, 1995). 

7.1.2 Smoothed Indices 
Measuring real estate returns data is associated with some unique characteristics and difficulties compared to 

stocks and bonds. 

 Direct real estate return indices are based on unlevered returns, while stock indices take the capital 

structure of the listed companies into account.  

 Direct real estate indices do not represent all of the actual real estate in the market, but rather measure 

the performance of a selection of the real estate market that has data available. 

 Every real estate is not traded on a regular basis, making direct real estate indices based on appraisals. 

Appraisal based real estate indices suffer from smoothing, which distorts its correlation with other asset 

classes. 

Most studies on real estate return indices suggest that there is some amount of smoothing present as a result of 

the appraisal process (Geltner et al., 2007). The smoothing is empirically observed in studies by Diaz & 

Wolverton (1998). The effect of smoothing is that the volatility of an index and the correlation coefficients with 

other assets is underestimated, which in turn may lead to improper allocation practices due to perceived low 

correlation with stock and bond indices. The issue of smoothed indices must be considered in depth before 

portfolio allocation decisions are made. Geltner et al. (2007) suggest a reverse engineering technique to 

desmooth private real estate indices. However, the reverse engineering model assumes a static delay between the 

index that is being desmoothed and the real market values, when in reality the delay may change over time with 

market density.  

Figure 7.1 below shows annualized returns on the U.S. NCREIF index based on quarterly data. The red line is 

mechanically desmoothed using Geltner’s reverse-engineering approach to reflect actual index values. The blue 

line trails the desmoothed values, staying below the red line in up phases and above the red line in down phases. 
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Figure 7.1: The NCREIF data is annualized from quarterly returns data and desmoothed to reflect the 

actual index values. Geltner’s reverse-engineering formula  rt =
rt

∗−(1−α0)rt−1
∗

α0
, with α=0.6, is used to 

desmooth the index. 

 

7.1.3 Transaction Noise and Appraisal Error 
Empirical studies on the NCREIF real estate suggest the appraisal error is in the 2 percent vicinity in normal 

markets, but increase significantly in low liquidity environments stemming from economic unrest (Graff & 

Young, 1999). A look at the “Kefren auction” in the Swedish real estate market tells a different story. 121 

individual real estate were sold on an auction over three weeks, after the real estate company Kefren Properties 

had declared bankruptcy. Figure 7.2 below visualizes the difference between transaction prices and appraised 

values of the individual real estate with the normal distribution superimposed7. The sample mean is 5 percent 

with a standard deviation of 33 percent. The sample is small and the auction was conducted in a low liquidity 

environment, which may explain the extreme standard deviation. 

Real estate consultants CBRE had appraised the whole Kefren portfolio to SEK 4243 million, while the 

transaction price total was SEK 4096 million. This aggregate appraisal was 3.6 percent below the actual 

transactions, which is more in line with Graff & Young’s estimates. This could possibly be viewed as an 

individual empirical observation of temporal lag bias. 

                                                           
7 There were 121 real estate sold during the Kefren auction, transactions ranging SEK 0.8 million to SEK 640 

million. Total transaction prices paid were SEK 4096 million. The differences between appraised values and 

transaction prices increase as the appraised value of the real estate gets lower. For the plot in figure 7.2 real 

estate that sold for SEK 9 million and above were included.  
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Figure 7.2: Frequency distribution of observed differences in percent between appraised values and actual 

transaction prices. 𝜇 = 5%, 𝑚𝑒𝑑𝑖𝑎𝑛 = −4%, 𝜎 = 33%, 72 observations from the “Kefren auction”. 

7.2 Suggested Allocation to Real Estate 

In a study of seven countries (Australia, France, Netherlands, Sweden, Switzerland, U.K., U.S.), using 

desmoothed annual returns data from 1986 to 2001, Hoesli, Lekander & Wietkewitcz (2003) finds that under a 

pure mean-variance framework the allocation to direct real estate along the efficient frontier in a global portfolio 

was in the range of 15-25 percent for all countries, depending on risk profile. The addition of direct real estate 

investments would decrease the variance of the efficient frontier portfolios by 10-15 percent. Swedish direct real 

estate investments show moderate negative correlations with cash (-0.29), domestic bonds (-032) and global 

bonds (-0.27), while moderate positive correlations with domestic stock (0.35) and global stock (0.35) are 

observed. The correlation with public real estate shares are found to be high (0.75). See table 8.1 below. 

 

Table 7.1: Hoesli et al. (International Evidence on Real Estate as a Portfolio Diversifier, 2003) 

Other studies suggest similar, or larger, weights and risk reduction benefits (f.e. Firstenberg et al., 1988; Chua, 

1999). 

Bond & Slezak (2012) suggest that the optimal allocation to real estate is lower - around 10-15 percent when 

accounting for estimates of liquidity costs, estimation error and (Knightian) uncertainty aversion.  

0

1

2

3

4

5

6

7

-98% -65% -32% 0% 33% 65% 98%

SWEDEN Cash

Domestic 

Bonds

Global 

Bonds

Domestic 

Stocks

Global 

Stocks

Domestic 

RE Stocks

Global RE 

Stocks

Desm. 

Domestic 

RE

Desm. 

Global RE

Cash 1.00

Domestic Bonds 0.21 1.00

Global Bonds 0.53 0.79 1.00

Domestic Stocks -0.23 0.11 0.06 1.00

Global Stocks -0.09 0.34 0.39 0.83 1.00

Domestic  RE Stocks -0.45 -0.09 -0.13 0.44 0.30 1.00

Global RE Stocks 0.30 -0.08 0.18 -0.08 0.01 -0.14 1.00

Desm. Domestic RE  -0.29 -0.32 -0.27 0.35 0.35 0.75 -0.03 1.00

Desm. Global RE -0.27 -0.13 -0.03 0.32 0.43 0.57 0.15 0.80 1.00
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When adding considerations for liability matching and considering liquidity the studies become more moderate 

and decrease the suggestions to around 5-15 percent (Kallberg et al., 1996; Craft, 2001). However, asset-liability 

matching is highly individual and dependent on the investment manager’s commitments. 

Other methods for determining optimal portfolio allocation are suggested when return distribution skew and 

kurtosis is accounted for. Extreme value theory focuses on the tail risk of the return distributions, rather than 

assuming normal or log-normal distributions. Hoesli et al. (2003) suggest an approach where they use a 

maximum drawdown measure, i.e. how much an investor stands to lose from a local maximum to a local 

minimum. The report studies data from Switzerland and the findings are that portfolios that match the risk range 

of pension funds should optimally hold about 10-15 percent real estate. 

Value-at-Risk measures for portfolios including direct real estate is not a good match. VaR is usually defined on 

a daily basis, while direct real estate returns are not available for daily intervals. Studies within a downside risk 

framework on securitized real estate have shown tail dependence of real estate stock and other stock during 

market unrest, i.e. correlations are high when diversification is needed most. (Knight et al. 2005; Liow & Lim 

2007). 

7.3 Diversification within the Real Estate Portfolio 

Considering domestic real estate only, studies in the U.S. and U.K. suggest that diversification with emphasis on 

property type yields better results than diversification by region (Eichholtz et al., 1995; Byrne & Lee, 2010). The 

studies also suggest a closer look at what definition of region is appropriate – region defined by government or 

economic region. Better regional diversification can be obtained over different economic regions. 

An aggregate of the research about diversification found in Katzler’s study (2005) suggests that the amount of 

unique risk that can be diversified away in a direct real estate portfolio varies greatly with country and economic 

region. The studies differ- the lower estimates suggest 20-50 real estate investments are needed to obtain 

meaningful reduction of unique risk, while the higher estimates suggest upward of 200 real estates. In the U.K. 

and U.S. markets diversification over real estate type is also generally found more beneficial to diversification 

over region. However, within the Swedish real estate market correlations between real estate types and regions 

are very high. Katzler suggests that the Swedish real estate market is too small for obtaining proper 

diversification using mean-variance portfolio optimization, even though diversification by real estate type 

appears the more favorable choice. 

7.3.1 International Investments 
Data supports the notion that there are benefits to diversifying a real estate portfolio internationally. The theory 

may hold, but in practice direct real estate investments abroad come with added risks mentioned in section 2.3 

(currency, economic, liquidity and political risks, as well as information disadvantages). 

Hoesli et al. (2003) provide a comprehensive analysis of the benefits from international real estate diversification 

in a mean-variance framework. The correlations for Swedish asset classes with their international counterparts 

over the period 1986 to 2001 are included in table 7.1 above.  

The data suggests there is a good case for making direct real estate investments internationally. However, there 

are additional costs to doing so. Using data spanning 1984 to 1995, Eichholtz, Koedijk & Schweitzer compare 

the performance of 18 international real estate companies with domestic real estate companies, in the markets 

where they compete. The international investors are on average outperformed by 2.7 percent annually. In 

addition, the average ex-post Sharpe ratio for the international companies was 0.12, compared to 0.31 for the 

domestic companies. This discrepancy suggests there is trade-off between the benefits and costs associated with 

direct international real estate investments. The difference in performance is not found to be dependent on 

factors such as transaction costs, leverage or currency. Rather, the size of the company seems to be the only 

factor that can improve the performance of the international investors. With increased size in the domestic 
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markets, the international investors can become one of the major players locally and overcome the informational 

disadvantages accompanying direct investments in distant markets. The report also shows that by investing in 

publicly traded shares in companies that concentrate on their local markets, the costs associated with 

international diversification can be reduced substantially. 

Conover, Friday & Sirmans (2002) conduct a study from a U.S. investor’s perspective under a mean-variance 

framework. Portfolios were created with equities from Canada, France, Hong Kong, Japan, Singapore, U.K. and 

the U.S. They find that including international real estate stocks to a portfolio of global stocks and U.S. real 

estate significantly improves mean-variance performance. Although correlations across all sectors do increase in 

times of economic distress, the low correlation between foreign real estate stocks and U.S. stocks proved to be 

more stable over time than the correlations between non-real estate stocks. 

Currency exchange rates could offer market timing opportunities as well. Entering foreign markets in times 

when the comparative purchasing power of the own currency is high is favorable, assuming currency rates are 

mean reverting. Cheung & Lai (1993) studies exchange rate data from 1900-1992 and find that there is evidence 

for mean reversion between currencies. In figure 7.3 below historical exchange rate data, with means, from the 

Riksbank is depicted. The exchange SEK-to-EUR/USD/GBP ratio is currently below its long run average. 

 

Figure 7.3: Historical exchange rates SEK per Euro, GBP and USD. (Sveriges Riksbank) 

7.4 Direct or Indirect Real Estate Investment 

Historic data shows that direct real estate investments behave different than shares of listed real estate 

companies. The connection between direct and indirect real estate investments need to be examined in order to 

construct a coherent real estate portfolio. The questions are whether indirect and direct real estate markets are 

integrated and if there is information transmitted between the two markets. 

Studies of the Swedish market suggest indirect investments are more correlated with the stock market (0.7) than 

the direct real estate market (0.4) for holding periods below two years. As the holding period increases the 

indirect real estate shares and stock market show decreasing correlations while the indirect and direct real estate 

correlations increase. For a holding period of 10 years the correlation between indirect and direct real estate 

investments has increased to 0.9, while the correlation between indirect real estate and the stock market has 

decreased to 0.6. (Leimdörfer Research, 2010). 

Barkham and Geltner (1995) finds that there is integration between the direct and indirect real estate markets in 

the U.K. and U.S. They also find that the indirect real estate market seem to lead the direct real estate market, 
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suggesting the direct real estate market obtains price discovery information from the indirect real estate market. 

Direct real estate markets are thus observed to be less efficient due to lower market density. Another conclusion 

is that the market inefficiency in the direct real estate market potentially gives opportunities for market timing 

with information obtained from the indirect market. However, opportunity to exploit this informational 

inefficiency between direct and indirect real estate markets is hampered by illiquidity and transaction costs. 

7.4.1 Question of Liquidity 
The matter of liquidity, or lack thereof, in the direct real estate market is of substantial concern for investors. 

Liquidity concerns should vary depending on investor profile. For Investors who are more resilient and have 

longer investment horizons the illiquidity of direct real estate should pose less of a problem, while smaller 

investors in need of quick access to capital may have bigger concerns about liquidity. 

In 2005 Dhar & Goetzmann surveyed U.S. institutional investors about their views on real estate as an asset 

class. On the question of “Top Risk Factors in Real Estate” the respondents were asked to rank the top three 

concerns out of 11 optional answers. Liquidity risk proved to be the most influential perceived risk factor by a 

large margin, followed by lack of reliable data as second and the risk of making a bad investment as third (Top 

risk factors). Concerns about the volatility of real estate returns ranked in the bottom three. These findings imply 

that perceived uncertainty, rather than quantifiable risk, is the major concern for shunning real estate 

investments. However, the respondents have the same attitudes about liquidity, risk and uncertainty in other 

forms of alternative investments, such as hedge funds and private equity, yet they are more inclined to invest in 

them even though there is less reliability in the returns data. 

7.5 Market Timing and Holding Periods 

If a decision is made that the allocation to direct real estate is to be increased, the question of when to enter the 

market is of great importance. When the real estate market is in high demand the yields are going to be 

compressed and prices high, while in times where there is considerable uncertainty about true market values and 

the demand for commercial real estate is low there might not be enough available real estate to buy. 

The importance of market timing is generally dependent on the expected holding period. Longer holding periods 

diminish the impact of the timing of the market entry while short term strategies are more sensitive. Collett et al. 

(2003) use IPD data from 1984 to 1998 to examine the nature of timing and holding periods in the U.K. real 

estate market. They find that the holding periods decrease for real estate that are acquired in uncertain markets 

and that holding periods increase for real estate acquired in booming markets. Investors are reluctant to realize 

losses and thus hold on to investments made at the top of a business cycle, while gains from investments made 

near the bottom of a business cycle tend to be realized as soon as markets recover. 

Leimdörfer (2012) conducted a study on the Nordic real estate market, examining different investor profiles’ 

ability to time the market. Leimdörfer uses IPD capital growth data from 2000 to 2010 and calculates a weighted 

percentage score for the different investor categories, representing their timing ability with regards to 

acquisitions and divestments relative to capital growth trendline (figure 7.4 below). 

 



52 

 

 

Figure 7.4: IPD capital growth index and trendline to depict market timing opportunities (Leimdörfer, 2012). 

The different scores show that long term investor categories tend to do worse timing-wise while short term 

investor categories are better at timing the market. This result reflects the importance of timing decisions 

depending on the expected holding period of the investors. Two investor categories, namely 

government/municipalities and value added property funds, seem misplaced. Government/municipalities are the 

largest net sellers in the sample and reflect the trend of this investor category to sell off their holdings in various 

government entities, commercial real estate included. This trend is a result of politics and is likely not dependent 

on any market timing strategy. The value added property funds are the largest net buyers as well as the smallest 

net seller in the sample. A longer sample period would show whether they are able to time the market or not. 

In the same publication Leimdörfer queries roughly 100 Swedish real estate investors (Institutions, property 

funds, public and private real estate companies) about their perception of what will be the main drivers of real 

estate prices in 2012. Access to bank financing is perceived as the most dominant factor, with business cycle as 

second and interest rates as third. 

7.6 Leverage and Capital Structure 

By controlling the equity of a company an investor also controls the capital structure of the company. High 

leverage ratios are common among real estate investors for mainly two reasons. First, real estate is a physical 

assets that usually retain some value even in bad times and can be used as collateral. Second, real estate 

investments generally have foreseeable and contractually fixed income streams that constitute a reliable source 

for debt service payments. 

The use of leverage amplifies the volatility of expected returns from the underlying unlevered asset. Under the 

assumptions of perfect markets the relationship between increased leverage and expected total return is linear. 

Geltner & Miller (2007) sums up the three major effects of using leverage as: 

1) Under the assumption that the debt is less risky than the underlying property, leverage will increase the 

ex ante total return on the equity investment by increasing the risk premium in that return. 

2) Under the assumption that debt is less risky than the underlying property, leverage will increase the risk 

of the equity investment proportionately with the increase in risk premium. 

3) Under the typical situation of nonnegative price appreciation in the property and nonnegative 

amortization in the debt, leverage will usually shift the expected return for the equity investor relatively 

away from the yield component and toward the growth component. 
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Tyrell & Bostwick (2007) concludes that in reality debt becomes more expensive as leverage ratios increase, 

because debt service coverage from the yield decreases and default risk increases. In addition, the greater the 

ratio between (𝑟𝑝 − 𝑟𝑑)and the volatility in the underlying unlevered property, the stronger the case to lever the 

underlying property instead of simply buying another property with higher expected return.  

Through the interviews conducted for this paper the general sentiment is that companies owned by the AP-funds 

have a more favorable standing with creditors than what companies with other ownership interests may have. 

Possible explanations for this is that the AP-funds are government entities and, are important actors in the banks’ 

primary bond market, have relatively large equity stakes in Sweden’s four largest banks. 

7.7 Tax Regulations 

As mentioned in section 6.1 describing the national pension plan, the AP-funds are exempt from taxes. Tax 

regulations play an integral part in deciding the capital structure of a company. The benefits for the AP-funds to 

control the capital structure are twofold. First, the AP-funds can realize returns through interest payments before 

they are subject to income tax at the company level. Second, it provides a tax shield for the subsidiary. The terms 

of these loans are opaque, but there are indicators to how these loans are structured. 

 
In 2012 the Swedish Tax Agency investigated tax practices of legal entities that are exempt from taxes on 

interest rate income. In the report the Swedish newspaper Dagens Samhälle is cited (Dagens Samhälle nr 

16/2012). Dagens Samhälle reviewed the shareholder loans from the AP-funds to their subsidiaries Norrporten 

and Vasakronan. In 2001 Norrporten, owned by AP2 and AP6, received two shareholder loans of SEK 1.2 bn 

and 0.49 bn. These loans had an interest of 16 percent. The larger had a payable in kind structure (interest is 

added to the principal of the loan), while the smaller loan has received regular interest payments. In 2009 the 

loans were renegotiated. The principal of the loans had grown to SEK 4.2 bn and the new interest rate was set to 

8.25 percent – ¾ of the interest is payable in kind while ¼ is regular interest payment. Vasakronan was acquired 

by AP Fastigheter in 2008 (AP1 through 4). The acquisition was financed with shareholder loans of SEK 12 bn. 

According to Dagens Samhälle the interest rate as of 2009 was 9.5 percent, but the terms are opaque and there 

are no details on the structure of interest payments. Various Swedish public companies are reported to have 

similar loan structures with interest rates ranging between 5 to 10 percent. However, the compared risk in the 

underlying assets of the AP owned real estate companies is arguably lower than the average public companies’. 

In 2010 a real estate company named Diligentia was involved in a high profile case involving unsecured 

subordinated debt from an institutionally owned parent company (Förvaltningsdomstolen, 2010). Diligentia had 

restructured part of their financing and exchanged a senior secured loan from bank lenders for an unsecured 

subordinated loan from the parent company. The old loan had an interest of 4.5 percent, while the new 

subordinated debt had an interest of 9.5 percent. The court found that as the parent company has full insight in 

the subsidiary and its operations, the 9.5 percent interest was too high. The ruling was that an acceptable interest 

rate in those circumstances should be 6.5 percent. An amendment to the law(1999:1229) governing such 

situations was made and the ruling is now seen as precedent. 
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8 The AP Funds’ Real Estate Strategies 
Information in this chapter is gathered from the annual reports of the AP funds and their real estate 

subsidiaries. The AP funds’ indirect exposures to housing mortgages is presented, followed by an explanation of 

why the public real estate holdings may be low. Newly acquired subsidiaries holding direct real estate are 

presented last. 

8.1 Indirect Exposures to Real Estate 

Historically the AP funds have shown little interest in owning real estate directly. The allocated weights up until 

2008 have been in the range of 2 to 4 percent. Other private equity investments have been prioritized. However, 

the AP funds have held stocks in real estate companies as well as bonds with real estate exposures. The indirect 

exposures are hard to disentangle – the portfolio compositions change over time and large parts are externally 

managed. However, information about bonds issued by Swedish housing mortgage institutes is readily available. 

Figure 8.1 below depicts the exposures to such mortgages. In addition, the AP funds buy bonds issued by 

financial institutions, who in turn often have substantial exposures to real estate value risk. 

 

Figure 8.1: AP funds’ exposure to Swedish housing mortgages (AP1-AP4, 2002-2012). 

As of year-end 2011, the market cap of Swedish public real estate stocks was SEK 88 bn. With the 2 percent 

stock ownership regulation the theoretically available investable value was SEK 1.76 bn per fund. This is less 

than 1 percent of the funds’ respective value. To gain meaningful exposure to Swedish real estate upside events, 

the AP funds only have the direct real estate option. 

Before 2008, direct real estate investments were grouped with other alternative investments. The regulations 

stipulated that a maximum of 5 percent was to be allocated to alternative investments. This all changed when the 

Swedish government needed to sell Vasakronan. 

8.2 Direct Real Estate Strategies 

In Fig 8.2 below we can see the weights allocated to direct real estate investments since the inception of AP1-4. 

The AP funds each “inherited” a 25 percent stake in the real estate company AP Fastigheter with the 

restructuring of the ATP national pension system in 2000. AP1 and AP4 kept their stakes in AP fastigheter, but 

refrained from further strategies involving direct real estate ownership. AP 2 and 3 have had some pronounced 

strategies for direct real estate investments, with AP3 investing in timberland through private funds and AP2 

acquiring a 50 percent stake in a company named Norrporten. 
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Fig 8.2: Histogram of allocated weights to direct real estate by the AP funds (AP1-AP4), 2002-2012). 

Since 2008 there has been a sharp increase in allocations to direct real estate. 6 new real estate companies have 

been added to the portfolios. The companies and their ownership interests are depicted in figure 8.3 below. Due 

to a change in political regime in 2006, a decision to sell companies owned by the government was taken by the 

national assembly. Vasakronan was one of the companies being sold. Due to its size and societal function few 

buyers qualified for purchase. In November 2007 an amendment to law(2000:192) governing the AP funds’ 

operations was passed to facilitate the purchase of Vasakronan by AP fastigheter. This amendment separated 

regulations for direct real estate investments from other private equity investments, reducing the internal 

competition between private investments and real estate, and allowed the AP funds to lend capital to subsidiary 

real estate companies. 

The details and characteristics of the new real estate subsidiaries of the AP funds is presented below. 

 

Fig 8.3: Equity holdings of the 6 new companies (Cityhold, Hemfosa, Hemsö, Rikshem, Vasakronan, Willhem, 

2011) 
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2011  Hemfosa Hemsö Rikshem Willhem Vasakronan 

MV  12 521 20858 12755 7530 82000 

Debt  11851 16 445 9994 6055 - 

Debt to mkt  9191 13445 7 438 4305 42994 

Interest on Debt to mkt  n/a 3.70% 3.44% 3.30% 3.80% 

Debt to owners  2660 3000 2502 1750 n/a 

Debt to owners %  21% 14% 20% 23% n/a 

Vacancies  n/a 3% 0.60% 1% 7% 

LTV  73% 64% 58% 57% 52% 

Leverage Ratio  3.8 2.81 2.38 2.33 2.10 

Table 8.1 

8.2.1 Cityhold  
No holdings as of 2011-12-31 

Started in 2011 and owned in equal parts by AP1 and 2. Their strategy is to be a long term owner (30-40 years) 

of real estate in major cities in Europe. Core office buildings in top locations with stable rental cash flows is the 

targeted type of property. AP1 and 2 have supplied € 500 million of equity and the target asset market value is 

set to € 1.1 bn. The management team consist of different European nationals and is led by CEO Per Sjöberg, 

who has experience in international real estate investments. 

Comment regarding strategy: 

Holding real estate in AAA locations in major economic centers should keep vacancies low over time. 

Fluctuations in market value due to changed conditions in the space and capital market will likely be 

considerable over time. The currency risk also adds to the volatility of the underlying assets. These factors 

combined means that the ex post returns will be highly dependent on the timing of the exit strategies. If they 

hold their investments for 40+ years, they can wait for favorable market conditions before making divestments. 

A geographically dispersed portfolio over Europe could mean they will be at an informational disadvantage in 

the local markets due to low relative presence. The increased international integration of real estate consultant 

companies may alleviate this potential disadvantage. Overall, the risk profile of the company appears to be in the 

medium to high range. 

8.2.2 Hemfosa 
Market Value of real estate holdings: SEK 12.1 bn 

Started in 2009 and owned by AP4 (15 percent), other institutional investors (65 percent) and the management 

team of the company (20 percent). Arguably the highest profile real estate company in in Sweden during 2010 

and 2011. The strategy is to be a transaction based company focused on capital growth/market timing and 

exploiting market mispricing in the Swedish market. Led by CEO Jens Engwall who has successfully executed a 

similar strategy during his time as CEO of Kungsleden. In 2011 Engwall was voted the most influential 

individual in the Swedish real estate market by the magazine Fastighetsvärlden. 

Comment regarding strategy: 

There are no discrimination of real estate types or geographic locations. Hemfosa’s strategy is dependent on 

timing and informational deficiencies in the asset market. The short term nature of the strategy greatly expose 

them to the liquidity risk and conditions in the asset and capital markets. The use of high leverage greatly 

amplifies the volatility of the growth return. Hemfosa’s structure is reminiscent of an opportunistic private real 

estate fund, but with no set date for liquidation. Overall, the risk profile of Hemfosa is in the highest range. 
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8.2.3 Hemsö  
Market value of real estate holdings: SEK 20.9 bn. 

Hemsö was formerly owned by the public company Kungsleden. In 2009 AP3 bought a 50 percent stake in 

Hemsö and now shares the equity with Kungsleden. Their strategy is to own and manage real estate that house 

societal functions, such as schools, housing for the elderly, healthcare and judicial. CEO Per Berggren has a 

background in various public real estate companies as well as being the former CEO of the state owned company 

Jernhusen. 

Comment regarding strategy: 

Hemsö invests solely in real estate that house societal functions. The tenants are the government, municipalities 

or private companies that are government sponsored. The real estate portfolio is spread internationally, with the 

bulk of the portfolio in Sweden and a smaller portion of housing for the elderly in Germany. The lease lengths 

are long, on average 14 years, and vacancies are around 3%. The strategy is based on income return and stable 

tenants. Overall, the risk profile of Hemsö is in the lower range. 

8.2.4 Rikshem 
Market Value of Real Estate holdings: SEK 12.8 bn. 

Rikshem (then named Dombron) was bought from Vasakronan in 2010 by AP4 and AMF Pension. The portfolio 

consisted of housing, student housing and societal real estate. The management team is led by CEO Jan-Erik 

Höjvall, who has previous experience as CEO of public and private real estate companies. Another notable 

manager is former high profile politician named Ilja Batljan. 

Comment regarding strategy: 

Rikshem’s portfolio consist of roughly equal parts housing and societal real estate. The portfolio is domestic and 

spread geographically over urban regional centers. The lease lengths for societal housing average 14 years, while 

housing contracts run until further notice. Vacancies are below 1 percent. Rikshem’s strategy is focused on 

income return and stable tenants. Overall, the risk profile of Rikshem is in the low range. 

8.2.5 Vasakronan 
Market Value of Real Estate holdings: SEK 82 bn. 

Bought from the Swedish state by AP Fastigheter in 2008. Owned in equal parts by AP1-4. Vasakronan is the 

largest real estate owner in the Swedish market by a large margin. The portfolio consist of 80 percent offices, 15 

percent retail and the remaining 5 percent is classified as “various”. Geographically the portfolio is spread over 

Stockholm, Göteborg, Malmö, Uppsala and Lund – the four largest cities in Sweden, plus Lund. The 

management team is led by CEO Fredrik Wirdenius, who has a background in Skanska.  

Comment regarding strategy: 

Vasakronan’s portfolio consist mainly of offices spread over the most populous cities in Sweden. They have 

substantial presence in cities they invest and likely enjoy returns to scale. Lease lengths are in the vicinity of 5 

years and they have vacancies of 7 percent. They have a pronounced goal to turn over 10 percent of the market 

value of the portfolio every year. Vasakronan relies on both growth and yield components to achieve their set 

return goals. Overall, the risk profile of Vasakronan is in the medium to high range. 

8.2.6 Willhem 
Market Value of Real Estate holdings: 7.5 bn. 
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Founded in 2010 by AP1 who owns 100 percent of the equity. Focuses on housing in large and intermediate 

urban areas in the southern and middle regions of Sweden. The CEO is Mikael Granath, who has earlier 

experience as CEO of a public housing company. 

Comment regarding strategy: 

Willhem’s portfolio consists of 90 percent housing and 10 percent in other categories. The vacancies are in the 2 

percent vicinity. Lease contracts for housing run until further notice. They have no pronounced strategy for 

transactions and rely on income return to achieve return goals. Overall, the risk profile of Willhem is in the low 

range. 

8.2.7 Comment on the AP subsidiaries 
Hemsö, Rikshem and Willhem are executing strategies involving bond-like real estate, with low risk, steady 

income return and low vacancies. By their own accounts, the targeted long-term LTVs are in the 60 to 70 percent 

range, with an additional 20 to 25 percent unsecured subordinated debt and 10 to 20 percent equity. There are no 

pronounced transaction strategies, although there will likely occur sales, and they rely on yield for income.  

Vasakronan holds riskier office and retail real estate and has a target transaction turnover of 10 percent. They are 

more exposed to short term market fluctuations to achieve required returns. The external debt is currently at 52 

percent, but they have no stated targets for LTV ratios. Unsecured subordinated debt is hard to disentangle from 

the financial report, so it is hard to report numbers with any accuracy, but the level seems to be in the 15 percent 

vicinity. 

By extrapolating information given in Willhem’s annual report, the interest level of the unsecured subordinated 

loans directly from AP 1 seem to be in the 9 percent vicinity8. There are no reasons to believe the terms are 

substantially different for Hemsö and Rikshem. Hemfosa on the other hand may have higher internal interest and 

deferred payments due to the risky nature of the strategy. 

Hemfosa’s strategy is transaction based and they have no special preference for type of real estate. To achieve 

required returns they are highly exposed to the demand in the asset market, which is strongly influenced by the 

state of the capital market. Economic recovery has been slow and the capital markets are still slow, meaning they 

face liquidity risk and have a hard time finding enough buyers for them to execute their strategy. 

A look at the effective interest rates of Swedish public real estate companies’ at the same date (2011-12-31), 

show that the average interest rate is 4.1 percent. The AP owned companies pay between 3.3 and 3.8 percent. 

  

                                                           
8Data from Willhem’s 2011 annual report. External LTV=53% with interest 3.3%, Internal LTV=23%, total 

effective interest=4.0%.  3.3% ∗ 53% + 𝑋 ∗ 23% = 4.0% → 𝑋 =
4.0%−53%∗3.3%

23%
= 9.1% 
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9 Analysis 
In the section below follows an analysis of the information presented in the preceding chapters. Matters 

pertaining to modern portfolio theory are analyzed first, followed by macroeconomic and timing factors second, 

with leverage and tax factors last. 

9.1 Portfolio Diversification 

In section 2 the framework for modern portfolio theory was described. Markowitz’s mean-variance framework 

explains how to combine assets in a portfolio to optimize utility for an investor. The return correlations between 

different assets determine their utility as a portfolio diversifier. For a Swedish investor the data analyzed by 

Hoesli et al. suggests there is a real benefit to adding direct real estate to a portfolio of stocks and bonds (figure 

7.1). The benefits are mainly due to the asset class’ negative correlation with domestic bonds (-0.32) and global 

bonds (-0.27), but also due to weak correlations with domestic stock (0.35) and global stocks (0.35). 

The CAPM extends the mean-variance framework to an equilibrium model that aims to determine how investors 

price risk. The conclusion is that the only risk an investor gets compensated for taking on is the risk above the 

theoretical risk-free rate. The observed risk level, or beta, of the real estate asset class is somewhere between that 

of stocks and bonds, although the beta varies greatly with real estate type. Real estate investments warrant an 

added premium over what the CAPM predicts. The same is true for small stocks. Research suggests this is a 

premium investors demand for the uncertainty of future liquidity. 

The CAPM also explains how using leverage increases the required return and beta of an asset by increasing the 

volatility of the asset. The leverage ratio scales the required return over unlevered real estate with the risk 

premium over the cost of debt. 

There are two major challenges for an investor that aims to optimize a portfolio including direct real estate. 

Market values of individual real estate cannot be observed on a public exchange or determined by equilibrium 

models such as the CAPM, instead they need to be appraised. This gives rise to appraisal error and smoothing. 

Empirical studies show appraisal based indices lags the actual market values with an average factor of 0.5-0.6 

years. Appraisal error is also not insignificant. Studies on the U.S. NCREIF index suggest that appraisal error is 

in the 2 percent vicinity in liquid markets, but increase substantially during economic crises. The differences 

between appraised values and transaction prices in the Kefren auction show different results. In the Kefren 

sample, the mean is 5 percent and the standard deviation is 33 percent, which is quite extreme. However, the real 

estate market at the time showed low liquidity and comparable sales were scarce. Removing transaction costs 

and transaction tax (4.25 percent), puts the mean of the sample close to 0 percent 

Studies on long run correlations between real estate stock shows that stock returns converge with direct real 

estate returns as time passes. The long run correlation seem to reach as high as 0.9 in the Swedish market. This 

suggests that public shares rely more on the fundamentals of the direct real estate market than the general stock 

market in the long run, but are subject to tail dependence in volatile market conditions. 

The final concern about direct real estate and portfolio analysis is about the probability distributions of returns. 

Empirical evidence show real estate return distributions are not normally distributed. There is enough skew and 

kurtosis to reject normality in most markets that have enough reliable returns data to analyze. 

With the data analysis and probability distribution challenges, determining the optimal portfolio weight to real 

estate cannot be done with great certainty. Empirical evidence show that mean-variance optimized portfolios 

often show substandard ex post performance. In addition, correlations between assets increase under economic 

distress, meaning the protection of diversification is absent when it is needed the most. 

Considering the long-run deficit in the national pension plan, the AP funds need steady cash flows to fill the gap 

between fees and expenses. Rental housing and societal real estate are not affected by low consumption in the 

same way as general stocks. People are not likely to consume less of housing, schools and healthcare since they 
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are all necessity goods. With strongly regulated leases for housing and long leases for societal real estate, these 

will be sources of income return even when consumption of other non-necessity goods decrease. With the 

relative resiliency of the AP funds, and predictable nature of liabilities in the national pension plan, liquidity 

seems to be of less importance than for investment managers with less predictable liabilities. A low consumption 

hedge in combination with decreased liquidity sensitivity make real estate look tailored for the AP portfolios. 

9.2 Macroeconomic Factors and Market Timing 

The global economy is still recovering from the financial crisis in 2007. Consumption and growth are still weak, 

and unemployment is very high in parts of the Euro area and the U.S. New regulations through Basel III is 

changing the rules of the banking sector and it is unclear how it will affect the capital markets when all 

regulations are implemented. Solvency II and AIFM directives also cause concern about the future demand for 

real estate for insurance entities and alternative investors. 

As the financial crisis unraveled the stock markets naturally declined and real interest rates on government bonds 

was soon close to zero. The stock markets at the time had a higher expected volatility and less expected return 

than direct real estate, making a reallocation to real estate a good way to not lose money. The change in 

law(2000:192) to facilitate the acquisition of Vasakronan coincided with the economic crisis in a very favorable 

manner for the AP funds. 6 new real estate companies were added to the AP portfolios between 2008 and 2011. 

For an investor with available capital, the timing for entering the real estate market was as good as can be. The 

real estate asset market was under high demand during 2002-2007, with large amounts of foreign capital seeking 

investments in Sweden. As the economic crisis became a reality, this quickly changed. In spite of low total 

market turnover there have still been available investment opportunities. International investors in need of 

liquidity and insolvent companies like Kefren properties kept the supply up even in the worst market conditions.  

Obtaining bank financing have reportedly been “several shades of brown”9 for most companies since 2007. 

Many market actors have been active in the capital markets in ways that was unusual before the financial crisis, 

issuing bonds and other debt instruments to finance their operations. Through all this, the AP funds have been 

able to borrow over SEK 80 bn between 2008 and 2012 to build up their real estate portfolios. The reasons for 

them being able to get the amount of financing they have are various. First, they are a government entity, which 

gives them a higher rating through having a lender of last resort in the Swedish Debt Office. Second, they 

constitute important customers in the banks’ primary market for bonds, meaning they are partly financing their 

own loans indirectly. In addition, they are equity owners of the major banks. The AP funds’ bond purchases are 

likely the more significant reason their subsidiaries are able to borrow with less friction than other market 

participants. However, there have been incidents where an AP subsidiary have been denied financing. 

The exchange rates of the USD, GBP and Euro are at their lowest points since the 1990’s. In conjunction with 

depressed real estate values because of scarce financing, the timing of Cityhold’s international investment 

strategy may be just right, assuming the exchange rates revert to their long run means along with a financial 

market recovery. 

9.3 Leverage and Tax 

The amendment to law(2000:192) allowed the AP funds to own, operate and lend to subsidiaries that invested in 

real estate. This gave them the ability to employ leverage at the subsidiary company level. As illustrated with the 

WACC formula in section 2.3, the risk premium of a real estate investment can be scaled with leverage to 

enhance returns at the cost of increased risk/beta. The condition for positive leverage is that total return on the 

underlying property exceeds the cost of debt. 

                                                           
9 Quote from an interview conducted for this paper. 
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As leverage shifts the return relatively away from the yield component towards the growth component, the 

reward for employing leverage is comparatively potentially greater for transaction intensive ventures. However, 

for the companies planning to hold their real estate for the long term, leverage can be used to increase the yield 

to equity. 

The target Loan-to-Values for external debt of the long-term companies, without pronounced turnover strategies, 

are in the 60-70 percent range. The LTVs for Hemfosa and Vasakronan are 71 percent and 53 percent 

respectively. 

Since the AP-funds pay no taxes, there is a clear incentive to lend to subsidiaries internally, enabling them to 

take profit out of the company before corporate taxes, and at the same time creating a tax shield at the subsidiary 

level. This is done by either shareholder loans or unsecured subordinated debt. Some controversy has surrounded 

this practice. The Swedish Tax Agency has investigated these practices and concluded that a reasonable interest 

on these loans should be in the 6.5 percent vicinity, due to the insight the owners have in the subsidiaries. 
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10  Conclusion 
The 1st paragraph in the 4th chapter of law(2000:192) states “The total risk level in the fund investments shall be 

low. The funded capital shall, at a preferred risk level, be invested in such a way that high return in the long 

term is achieved”. The AP funds concluded they needed to achieve annual returns in 4.0 to 4.5 percent range to 

fulfill their mission to keep the balancing mechanism from being activated. To achieve this they restructured the 

old ATP portfolios in 2000 to increase their exposure to the Swedish and global stock markets. The timing could 

have been better as the dot-com bubble burst in March the same year. Eight years later, a political decision had 

sparked a change in the law governing the AP funds’ operations and they were now free to invest 70 percent of 

their portfolios in real estate. The timing could arguably not have been better. 

There are many problems with evaluating direct real estate performance. Non-normally distributed returns, 

transaction noise, appraisal error, smoothing and liquidity concerns are the most prevalent. These make the 

precision of any optimization strategy using mean-variance analysis questionable. However, there are clear and 

documented benefits of including real estate in a portfolio and most research suggests a 10 to 15 percent real 

estate weight. The question is rather how to gain exposure to the real estate market and how to best match the 

assets with the liabilities. 

In the direct real estate market there is a real danger of buying lemons if you have bad information.  While the 

information deficiency is not an issue in public markets, the public real estate shares show more characteristics 

of general stocks in the short run, but naturally converge with underlying asset returns in the long run. To avoid 

informational risks in the direct real estate market and still get the diversification from the real estate asset class, 

investing in public real estate stock seems a good alternative in the long run. However, the Swedish public real 

estate market is too small for investors the size of the AP funds. Regulations in law(2000:194) means the AP 

funds can only own 2 percent of a publicly traded Swedish company, meaning there are not enough public 

companies to house them. 

To overcome the informational difficulties in the direct investments, investor size seem to be the determining 

variable. The AP funds’ real estate companies are all substantial in size and the competence of the management 

in the companies should overcome this. The CEOs appointed to lead the AP real estate companies all have 

considerable previous experience executing strategies that are in line with what their current respective 

companies are executing. The strategies seem thorough and well thought out, and the management teams are 

tailored for executing them. However, there have been occasions where the prices paid have received critique. 

The entry into the real estate market could arguably not have been better. With availability to credit when other 

market participants had problems getting financing the AP companies could obtain large market shares as 

foreign investors needed liquidity and municipalities have been willing to sell off parts of their holdings. With 

the virtue of being backed by the AP funds and having long term strategies, municipalities may very well be 

more inclined to sell off holdings to AP owned companies than other market participants. 

The different funds have chosen similar strategies. Hemsö (AP3), Rikshem (AP4) and Willhem (AP1) all own 

very bond-like real estate that produce steady and relatively safe income, but the type of real estate differs. This 

income is levered with external loans to an LTV target of 60 to 70 percent to enhance income return. Vasakronan 

holds the higher risk office and retail real estate but also have a lower external LTV target of about 50 to 55 

percent. Instead of investing in stock with higher expected returns but worse Sharpe ratio’s, the AP funds have 

chosen to invest through subsidiary companies that have acquired real estate with lower expected returns but 

higher Sharpe ratio’s, and then increase the expected return with external leverage. Hemfosa (AP4) is the odd 

one out, with a 73 percent LTV, a pure market timing strategy and reliance on price mean reversion.  

By being able to lend internally to subsidiaries the AP funds can earn return on interest before corporate taxes, 

while at the same time creating a tax shield at the company level. Unsecured subordinated debt or shareholder 

loans are used to achieve this. Through what is reported by the Swedish Tax Agency and what is implicitly 

derived from the information found in Willhem’s annual report, the level of interest on these loans are around 9 
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percent. The Swedish Tax Agency accepts deductions for an interest of around 6.5 percent for such loans, so the 

effective tax shield enjoyed at the company level may not be the full interest rate going forward. 

As the AP funds have set goals of a real return to 4.0-4.5 percent annually to keep the balancing mechanism 

from being engaged, they need to find out how to achieve this with the least amount of volatility in returns. 

Correlation data suggests adding real estate to a portfolio of stocks and bonds improves the efficient frontier, 

mainly by reducing the risk level of the overall portfolio. The interesting point is how the AP funds have chosen 

to diversify their real estate portfolio. Katzler suggests that diversifying over real estate type is preferred over 

domestic region, but that the Swedish real estate market is too small to achieve meaningful diversification 

domestically. Although the portfolio is diversified over type, The AP funds have chosen to invest the bulk of 

their portfolios in Sweden. This is a home bias that is not seen in the stock and bond categories, but they enjoy 

tax benefits in Sweden that they do not elsewhere. Cityhold is the only company with an international strategy, 

but it is yet too small to provide any meaningful diversification within the AP 1 and AP 2 real estate portfolios. 

The strategies they are employing for their real estate portfolios make sense in an asset-liability matching 

perspective – they need steady income to compensate for the steady deficit in the national pension plan. Housing 

and societal real estate consumption are not dependent on the general economy, but rely on demographics. This 

ensures a steady rental income even when consumption is low, which cannot be said for stocks and to some 

extent offices, even though the transaction value of the real estate will depend on the circumstances in the asset 

and capital markets, the income return is still there. An income return to equity of 5 percent on housing and 

societal real estate is currently very much achievable. Factoring in inflation adjusted contracts, capital structure 

and subordinated unsecured debt, the return on invested capital in real estate should exceed 4.0-4.5 percent with 

ease and low variability. This makes investments in direct real estate by the AP funds a very attractive option. 

 

10.1 Suggestions for Further Research 

The AP funds have chosen different strategies with regards to real estate type, but apart from Cityhold, the 

holdings are over weighted in the Swedish real estate market. This means that the national pension plan as a 

whole is overly exposed to Swedish real estate market fluctuations. Katzler suggests that proper diversification 

within the Swedish real estate market is not possible. To amend this issue, the structure of the national pension 

plan as a whole needs to be looked into. 

When studying the real estate strategies of the AP funds some interesting, but unintended, effects of the 

regulations for the Swedish national pension plan have come to light. The different AP funds compete with each 

other in ways that do not maximize the utility for the national pension plan as a whole. This is particularly 

obvious in alternative and real estate investments. Different AP real estate subsidiaries have been known to bid 

on the same investments. This has been observed in other private equity ventures as well. Clearly, this does not 

benefit the pension plan as a whole. A report regarding this was published in 2012 that suggests the five AP 

funds should be consolidated into three funds (SOU, 2012). Studies of the effects of a major overhaul of the 

Swedish national pension plan should be of great interest to market actors, as well as pension plan beneficiaries. 
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Appendix 

Kefren Auction Data 

Location Property Buyer Price Appraisal 

Borås Sexdalern 1 Hemfosa 27,6 26 

Borås Åkermyntan 5 Hemfosa 18,3 22 

Borås Pantängen 14 Privat 14,4 14 

Borås Magne 1 Bareho 6,1 6,8 

Borås Frigga 10 Rosengren 6,1 4,9 

Eksjö Läkaren 1 Shakira 1,95 2,2 

Emmaboda Klövern 1 Privat 1,2 2,2 

Eskilstuna Viljan 2 Hemfosa 79 96 

Falkenberg Strandbygget 1 Ertoll 8,5 11 

Filipstad Trasten 12 Hemfosa 5,3 8,9 

Forshaga Smedjan 5 Bäckman 1,1 0,7 

Forshaga Smedjan 1 Privat 0,8 0,5 

Gislaved Ölmestad 19:2 Kyllenbeck 0,95 1,1 

Gävle Norr 12:5 Hemfosa 127 143 

Gävle Norr 30:4 ENA 57 45 

Gävle Näringen 4:3 Hemfosa 41 38 

Gävle Näringen 15:6 Fastpartner 16 11 

Gävle Sörby Urfjäll Stena 34,5 33 

Gävle Hemsta 9:6 Ersand 9 16 

Gävle Forsbacka 13:49 Mackmyra 0,6 1,2 

Göteborg Gamlestaden 2:8 Hemfosa 290 387 

Göteborg Bagaregården Gridgor 18 17 

Göteborg Angered 100:1 GK Blanks 45 67 

Göteborg Kärran 74:1 Ramirent 47 28 

Göteborg Sävenäs 170:9 Göteborg Energi 15 19 

Göteborg Kortedala 36:23 Hemfosa 14,5 26 

Göteborg Kålltorp 103:3 Tiandi 11,2 8,1 

Göteborg Bergsjön 44:1 Ytterbygg 5,4 5 

Göteborg Ugglum 7:131 LÅE 33,7 26 

Hagfors Flygfältet 1 Hemfosa 3,2 6,7 

Haninge Söderby 2:60 Savanna 55 48 

Hudiksvall Grottan 7 Hemfosa 55 63 

Hudiksvall Norränget 6:7 Rosenqvist 6 6,3 

Hultsfred Mörlunda 1:103 Privat 0,25 0,8 

Härryda Baggatomten 6:1 Hemfosa 35,2 40 

Härryda Kindbogården 7h Fritidshus 11,3 12 

Härryda Hönekulla Mölnycke 10,1 7,3 

Härryda Landvetter 2:11 Privat 7,1 5,7 

Härryda Hulebäck 1:505 Lindgrens 5 1,4 

Hässleholm Röinge 37,6 Sven Jinert 4,7 5,7 

Järfälla Veddesta 2:39 Megatrade 13,75 8,1 

Kristinehamn Tvillingarna 17 HSB 11,8 15 
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Kungälv Skruven 3 Hemfosa 32 37 

Kungälv Försäljaren 9 Hemfosa 22,2 37 

Lessebo Vega 21 Privat 0,6 1,1 

Linköping Generalen 7 Duseborg 9,5 9,4 

Linköping Mekanikern 23 Ekebydalsborgen 25,4 30 

Lomma Bjärred 14:1 Bjärredsparken 50 39 

Luleå Bergnästet 3:38 Ramirent 4,45 2,6 

Lysekil Ulseröd Nossebro 6,5 6,9 

Malmö von Conow 54 Balder 408 390 

Malmö Skjutstallslyckan Hemfosa 15 26 

Mark Knallen 1 Continentmontage 15,2 20 

Mark Mekanikern 1  Hemfosa 9,3 9,3 

Munkedal Krokstads-Sandåker Nicolaus 0,505 0,28 

Mölndal Tulpanen 3 Hemfosa 547 640 

Mölndal Gasmätaren 2 Hemfosa 101 97 

Mölndal Anisen 2 Hemfosa 46,5 42 

Mölndal Gastuben 4 Hemfosa 28,5 39 

Mölndal Murmeldjuret 3  20 21 

Mölndal Ståplatsen 5 Westlund 10,1 6 

Nybro Venus 16 Agona 13,2 12 

Nybro Köpmannen 3 Incita 9 10 

Nybro Lönnen 12 Incita 7 9,5 

Nybro Köpmannen 2 Venus 5,7 6,4 

Nybro Apollo 6 Agona 6,4 5,6 

Nässjö Banken 3 SML 14 15 

Olofström Holje 6:191 Sälfast 7,1 6,6 

Oskarshamn Lejonet 15+16 Hemfosa 16 25,7 

Partille Ugglum 1:76 Hemfosa 33 27 

Sigtuna Rosersberg 11:37 Hemfosa 75 59 

Stenungsund Munkeröd 1:61 Select 8,5 7,3 

Stockholm Vårholmen 4 Wang 89 78 

Sundsvall Bilen 1 Hjertman 30,5 23 

Sundsvall Veterinären 6 Tvättbjörnen 13,7 5 

Sundsvall Dingarö 3:58 Kustvinden 3 2,2 

Svalöv Möllarp 3:2 Hemfosa 2,5 15 

Sävsjö Vrigstad 3:12 Asaad 2,1 3 

Södertälje Kryssaren 8 Hemfosa 64,1 58 

Södertälje Enen 8 Hemfosa 34,5 33 

Tibro Köpmannen 26 Tibrobyggen 9,2 9,3 

Tibro Köpmannen 30 Tibrobyggen 4,7 5 

Tingsryd Örjan 19 Stiftelsen 23 16 

Trollhättan Ekoxen 1, 2, 3 Erik Hemberg 8,4 13 

Trollhättan Hjulet 6 Hemfosa 4,5 6,3 

Trollhättan Drivhjulet 3 Hemfosa 5,2 5,9 

Trollhättan Hörnstenen 5 Lundqvist 3 1,9 
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Trollhättan Kugghjulet 2 Hemfosa 4,7 4 

Töreboda Månglaren 6 Bengt-Olof 22,5 28 

U Väsby Törnby 2:2 Hemfosa 86 98 

Uddevalla Hvitfeldt 22 Hemfosa 120,5 106 

Uddevalla Bastionen 28 Hemfosa 59 55 

Uddevalla Stake 1 Anders Bagge 15 17 

Uddevalla Barken 6 Kungsleden 20 16 

Uddevalla Solbacken 10 Hemfosa 13,1 12 

Uddevalla Kuröd 4:86 Tomas Grävare 6,3 11 

Uddevalla Kuröds Tegar 2 Tomas Grävare 4,7 4,9 

Uddevalla Vägge 13 Industrihotellet 0,785 0,6 

Umeå Rälen 3, Fläkten 4 Nordbågen 16,1 17 

Uppsala Fjärdingen 35:1 Hemfosa 22,5 30 

Uppsala Årsta 78:1 Aspholmen 22 21 

Uppvidinge Rådhuset 7 Johan och Dennis 0,8 1,2 

Uppvidinge Lenhovda 5:27 Johan och Dennis 0,65 0,4 

Vetlanda Broby 52:2 Kyllenbeck 0,6 0,3 

Vänersborg Misteln 24 Detren 18,1 19 

Vänersborg Resedan 16 Bergstrand 11,1 13 

Vänersborg Timjan 4 Fridarosen 6 8,6 

Vänersborg Fregatten 21 Barkskeppet 12,9 11 

Vänersborg Källeberg 7:18 Privat 1,425 1 

Växjö Dockan 9 Kungsleden 132 136 

Växjö Lyktan 4 Carlqvist Bil 54 56 

Växjö Nunnan 7 Batten 110 120 

Växjö Ljungadal 2 LTB Förv 8,1 10 

Växjö Ljungadal 5 LTB Förv 14,3 10 

Växjö Elefanten 1 Alhansa 6,1 10 

Växjö Ljungåsa 16:7 Magnus Lilja 1,3 1,8 

Österåker Runö 7:84 Odensum 39 31 

Österåker Husby 4:32 Hemfosa 41,1 37,4 

 Merkurius 10 Imovele 4,5 5,2 

 Malghult BCC 0,31 0,2 

 Älvehult Privat 0,45 0,5 

 


